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TI TLE OF THE | NVENTI ON UPSTREAM AND A DOWNSTREAM

PURI FI CATI ON PROCESS FOR LARGE SCALE PRODUCTI ON OF
WA DNA CROSS- REFERENCE TO RELATED APPLI QAOT/OBE806/003015

The present application clainms the benefit of U S

Provi sional Application No. 60/648,670, filed January

31, 2005, hereby incorporated by reference herein.

FI ELD OF THE | NVENTI ON The present invention rel ates

to nmethods of isolating clinical-grade plasnm d DNA

TITLH oM BnEhagoNr i ng processes, including |arge-scale

orsthEHIEARA bRt SR BT POR P Reb ORISR A8 1
PRODPGTION ORPLASMPY B¥Asses. The novel upstream and
downstream purification processes disclosed herein

r_red ced costs and increased

CROSBB%&%@W%EB% <€D A%Pﬁ]gj\[é% &ﬁgst ream purification

pr oc esEregesar afptichtiasclime the bénefitve U. peisiondl AyplivhiiapiNo.
60/64SATRTI4SESuafy 31149085 1Ry M&hﬂdte)ﬁ%@&&er&lc@ hiLihcation

process whérein a host cell |ySate containing plasmd

DNA is first generated and then clarified by
FIELIY OB TR INMENTIONT host cell debris. A novel downstream

purif Iﬁﬁ%i’e?&lt B(Jé?@igr?élagg&%&}Qggo%lfﬂﬂ%élmﬁltd grzni@ 89&&5{ PRI from

I nventi on enconpasses precipitatiaon
manupigiHE BOHBSE. ReGiOE lygeatee BRPIEReTeFCS SHeqMIpREPEgmatives o two
core uiit @e@fidns térahdnt plafmis DING foriBekiph ﬂirarte@s@ls DA noMethepstréam and

downs&@a Bh&a‘abn é}xjo&\é\éeg (!thtIJséH %I A Cp}‘x[p\g(ge o.ﬁr'g ! e&f npr@cfuctp)gtcgstsoatng gntal%ased

|ca 1 O processes { e use
Procese RISt AoIPvRhiuPIre AR BN Hicion ProgRst fenfribad psgnrt g %&re%wc%ntm
comprisék atthestey lysit/yate AdiicaDs Potal @bl i Rospdell Sy¥iiel cdabding plasmid DNA

is first %er'clrated %ﬁc‘ tjh%n éaté%t? Q)Qho%gt}fatloﬁ %%%J&QHQ:A I&'El AOWEMJR %&flcanon

vaccl nes are an | nnovative
procesp #dﬂdoiew pat 6f e pespRt inYentipRieRSPIR aISPECPE IR iof 1?1%smld DNA from a host
cell lyQies@amesin sRODNAGRA ﬁﬁ@éﬂlt?@oﬁl emuﬂ@kelcqﬂmgi PNA iR ﬁﬁgeﬁt&l flow

flltratu:;)l\lp lln(l)de aﬁlrj[h%g %rlobﬁglte g H% 'P/Brn catloﬁlé)rocgss% dﬁs(:l%sed%e Ci%ln'lfg %use nI c?mbmatlon

with agsjitgsinal pygfipatopsstepsimowpyin by art tbatBre asocigied with plasgnid BN A @pgfacation
technolp@: 1745-1749). Plasm d DNA conprising a gene

encodi ng an antigen of interest and a pronoter active

in mamalian cells is admnistered to the body and .
BACKGROMNROF ZHH IRYERTION e cel | s. The antigen DNA is

t r ans cm}aaaeﬁﬂ@lvatcmaa Steah aﬂovaamapmsch%ﬂﬁ@sﬁ F{O@Et% @hiBunity
Rl

agalns SIP lf[é c{l 1se ses otﬁj ﬁerngré\fm%r}e\é%ﬁhmin%{ggcgeg A de ]% §/s agthv tP? r(r:lcgg 9referable
cell—mqﬁatqgmnmggqu@gs Meongpmandel tbde l W3hasliBibfelbf:244-247; Uler, J.B. et

al., 199133 SRhss 15011645- f’ﬁ@) @laQIHﬂbﬂA &ﬁnphﬂﬁ@@ﬁén@é&ﬁ:otﬁhgsﬁaﬁﬁg%n Of i@terest and
revi ew, see

s pron A g iR S TR g T R g cels. The
antigepR¥ A isippscob@icing Uanslged,emd the prepppsed pegetinis trensp@ ted brtpacsH iswripce for
T-cell Er@@n@ﬁi«m @’ke%ﬁrﬁ@ﬁ i&ﬁhn@éenﬁlt)f Hﬁ%ﬁﬂc%@f D@@R@c&ﬂgg f dﬁs@zﬁe RB&Ys have

Ive

de et cel
been dawon@tﬁaéedtyfﬁreae&a@%&# @?%Pfala 5]@%38% op e Sﬁ? Smmﬂtﬂ&n A3 ST, 200, Amn
Rev. hgainelc 1§: 92819 Dnmbthsh@ DN Alhas eddt@naliyrtgert dppresedibipsye eney treatment,

encom%zﬂﬁﬁ?ﬂﬂé’ adnfEREREGEDS fﬂﬁtl&!ﬂf %%ﬁm{o' tP(eeootip rdeﬁdaﬁ P Ea‘?&’&ﬂé ﬂoqrt]arget cell,

nment or cure of gene defects.
and expression of the therapeutic product w1th the intent to selectively modulate disease conditions.
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Many plasm d DNA- based gene therapy clinical trials

have been initiated (for a review, see Muntain, A,
WQO®6/083TEBTECH 18: 119-128; and Ferber, D., 2008CT/US2006/003015

Sci ence 294:1638-1642). The manufacture and

purification of |large quantities of

phar maceutical -grade plasmd DNA is crucial to the

applicability of both polynucl eoti de vacci ne and gene

therapy protocols. The potential nunber of human users

Thus, ée@ér thERWY ryﬁé%@ﬁtgﬁxsal@ﬁ)at% 'ﬁﬁ iffeHRSvaRYn, tﬂeﬁﬁa@ﬂ%ﬂé&e $f@ereRO @A cts.
er..a

art
Many heSEERNN R B ey Foleg iy it BRM R Ry froger sgpMountan,
A, 200D HEHECK b3: 119Hi2ﬁ;l améxFergaraEeZOQLdsmad 20MK038-TPA23, hi gh
yield 'ﬂk%ﬁﬁﬂfﬁ:t%d%ﬁx@@éﬁ& cﬁ’ﬁr QHaHﬁHgs'otf bl?a%ic@tﬁlcal ade plasmid

rog e.nece devel op
DNA if fiacia] i pR e DL b EB%IH““EJR&F é{%ﬂ&nﬁ Endpatp ‘8%??@! Pfqﬁ%Pfa pyhe
potentiblm@abar@fbuncp tiseonfor Pl eaccidesaf: fere tieSipantatrgnisPo AombaR D@ ake, as part
of e1th§'a%}o%ﬁ§i£bg!: or tﬁ&?weutm%g%ﬁgﬁmery lZuge %Qe%ﬁgg]zmlgh dBRR fExechHircél%Eade

atl i‘'nto -Scal e

Plasmlfa BNr‘\f |Té‘é& ’i"é‘hylﬁ‘é Phyud PBI& pégdw%apcf Pi’g‘flﬁaﬁlo’t‘ Hrecq%ﬁﬁ BFF EoeRiTg to
fully devalhp pdkreixploit e advantedes thad tothdBNA gicaideand|gagrthethpitbatihas options have
to offep({gﬁeﬁrﬂ% g\g@e Rob BQ@ecB{fg Q}Jﬁi g%&éf%;ﬁ §78r #79h @S Dtet%lli:or 1rﬁlEst1gat10ns
into smaflscsleaniaspig IP%‘? @‘éflf"é’&téiﬂ“é‘lef?ﬁ?ﬂﬁ‘?géeétsﬁ*i'l%nﬁ 4P BF&E%‘%C%C@%"’ ¥ ppuification of
clinicabgrhdaptemid N AThag décn@rovand be problemate (Rares ISR gal. NBY9, TIBTECH

17: 169%%@ 'ﬁ?ad%{?ﬁn %%gszvg farg%gga?eqngngfaagf J;?%ocgégqmsﬁdﬁlaﬁ%%g§mzatlon and

resent 1 nvention 0oses a
econo‘b‘? 6‘8‘%{‘% against §‘?§%ﬂng Brdereedigr eqdrier Wﬁﬁ@“ﬁ?"o%@és““ﬁd} b gresent
inventipldibdidsesat Highty @bdupdassailshidiNArdphaticible piocRsfopthe putTictda of plasmid
DNA tgal(? getgﬁcgggrgddcggnr c%gﬁ SR npcregigeg %%CJSQFJHET’SH%%S %‘P %‘Q({%ssocﬁs%&gésé new lysis

S a new
and lysafe sleftatien Ripregie WK‘&IP inelades B@V’Wfé’@“f“laé%‘t?flha%t Fadhiebis. Agismew lysis
and floc@ldtiofifbéctiGre mijnbsconBived Wi asnoaaddd‘vdnafealulpaﬁshmg stBy @CaHHAEshg

prec1p1F?Xn &?l&g&%h& ﬁmy\%n%ﬁpo? L ?lf: ycgl 110%2 ndg%%@em N¥erofiliration

nconpass SH Bf
uﬂd@r?(taltgellltlakﬂ%’g }f%tllcyle’@q@iw ene gI ycol or aI cohol s) and

s u b se q:uﬁmtcalmoecﬁ@fnbﬁ fs &@ﬁm&my \!lé&ﬂ@ﬁso&tet b’a&@ﬁiﬂ tdlakroh lo@Wih medium,
[tration nod

represen mégda lf:ss eXpengivea (S 293 o cen Pfu%at 1op gslélef %% g ee \‘7\?{’]8 ers]\lw%athan, 1974, ‘

ate
Lab. P faéﬁo?ié@érﬂ?ﬁ r%mamllgegéi @kﬁie ﬁ%%v@&ﬁmréﬁfq'iét 1|7v?é> tTde mechﬁmsm of

floccule@intiy doﬁiﬂ&@tdeﬁﬁﬂdlﬁg" &ﬁmar@ v&aaableb ﬁ@h askempedddde, Gddic environment,

phys1o]§glﬁlvilag %’locc{;lhnt sz@‘@cg sheéti ggxatgflzg tt? geﬁlogct{a}e%é%cGreﬁ%w and R.K.
Finn, 18¢fs Rafricknal. &foerd. db EXTHAB): @mlx afew spibehaye ahalyeed dhingechanism in

relatiomm)yctéfar &eﬁ Rkes. s&s‘sbn a& raﬁ{@ & hrfilbdh @];elo'b@mu@n &f@éil mm&t
ant, _sur ce S

| age,
hnpr°‘§€¥%’f’ﬁ*‘ \ 3 Caeﬂ%‘géf“b% Oéflz%f“’(l RER EBpIoN R ep&f?&"'h“%i’e’”s Bd.
Y.A. ARjonfpstard€s, FlBiiot $8A18P-43Biusdngomtitation 8cad @) polyElettyolydes,
chltosafn %&M fowe%@ﬁe iRdeo ﬁ@&hM&%chlJ‘Ueﬁ advRE hﬁ%&%@ £hd g L@ﬁanpﬂudles
g

acterial . cel| Per
Posm"f’]‘y ﬁ‘iw&‘i‘?g B?%‘P%’r?awleﬁ@lv? alﬁ%"&?‘? %SG$BEY°FWEFEO% é‘g g %‘?"ét‘ ‘Hhe W, et

al., "RemyovenCell fnd §ali Delnis'by EleotstatiatdsomptipmofBlogitiebhTialged Polanatic
Particle® R cRlkRN uﬁyézte%logﬁgtd S%aﬁztlo/'\k}s}eﬁm, Eﬁr@'}ﬁ\eﬁ\gﬁ rﬁmsterdam Elsevier,
Ei sevier, 1987, 4292439) used a combi nati on of
cationic polyelectrolytes, chitosan and pol yet hyl ene
imne, to flocculate E. coli cell debris in | abor at ory
and pilot plant studies. Pasitively charged polyneric
particles have al so been used to flocculate E. coli
cell debris (Kkm C. W, et al., "Renoval of Cell and
Cell Debris by Electrostatic Adsorption of Positively
Charged Pol yneric
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Particles,” Flocculation in Biotechnol ogy and
Separation Systens, Ed. Y.A Attia, Ansterdam
WEb®ewsel 1987, 429-439). However, the abilityPOF/USZN6IE3015
a polynmer flocculant to generate a clarified bacteria
| ysate for scal abl e process desi gn has not been
recogni zed. The last step in purifying clinical grade
plasmi d DNA from m crobial cell fernentation
enconpasses renoving any residual, host cell-derived

1987, 423R6) oG SveR A/ aQﬁltyFHT QG:8SSpolf ASEMAN et 4 ﬁgnﬂ%u %£cter1al
rification steps, as wel

% ri or upstr ﬁy
lysate Bﬁg% PRESHpiEn %F? SP0 RO and buf fer exchange

The prBsdast stapivpnifyingclinicallgrade plasmsll DNIAfowminebhlodB fapientation
encom s%@ ka?dot/ﬁg hr{}‘?re% ms{ J&ll-@&&v)é@ fﬂ?ﬁl‘l@& %ntgé)ﬁf)?&gss g&@ﬁunaﬁts Qarried

over frgmgg%r dgg@am ggrg‘ﬁatlonetepsaweu as E%ﬁgﬁ%gng%%glal productF\:;nd buffer
excharige.oTie @lusdnt|ibesntitn @0izé&Iwell ¥eawrgmetMdEof pageibitAting DNAawith god@Bylene
glycol @e@ 13 ?g}gﬁ 'e]qu QR R %tﬁgi} “1&%2%/ c‘cz"e@chLj_%} 3;8884\? 89e§adﬂ41 C. an’ld%g %'edamu
1988, wewwées 6[%’0@11 Y@“F”E %Pp’i‘l@ étﬁ b 6?93N€feqe@ﬁnt9u¢xé?é§1-982 and Horn,
N.A. et 1006 FHiinh) GEavzi)eiD b6 6373 Gt attehdlO(sddéd. £ CWhitte, @l MniM@ipitation of
| | 9

NucleJ@;gllag1 Ig%ﬁf'ds HI ot ymo%gk Gﬁc?er 19 Flolegﬂgr (g‘bi%ﬂfel 1 .sAIS(I}S §ZF?erger and
AR KimelclgB S bt sl 035, Moty G eamation it
microftli@atige fita taigefftiabﬁl\tvxf filkrhittod trioGVin IS polishing fpfdo@lurePOEdnplbitdPasmid
DNA p%hﬂgaﬁgxy p?oc&%@ﬁxlnﬁgtg tﬁ%’]}ﬁ%ﬂ?egg(%xﬁ zIndcf % 2 egibral;g %1:{§as
reququdé?rg@raﬁ&%?raﬁ%ce%@égmm@dnP%al it polif ¥IERF P et | on

pr oc eduip SieGQNBIB[6 YO Siedled B Maqumaﬂ Mpeal. shi OEtgbeBﬂ 009% gRSoses a

d1fferc}l{lla‘lc"pol£> ﬂ'&%ﬁ %lg%l &?E(%g 5@9& tlgl(l: falt gg utllg Cfl\{?u]ne Plln%lcatl%% of
pharmasetigal tghagle Blenig D)o lmporpgls; o ﬁﬁé%ﬁcpplﬁmltaéw %qproaquésgﬁter the
productibi dfi aZ:&Eifldﬂb’/d'af&gmd P&or Ri'blizjefei.(&@toin @ar@dn exchange chromatography.

phar a{entaNo 9r7 .2plSS%(§ g—Iorn et alnp o a%u? nt 3y199¥3 hde scloses the
t ert e

firs preci ion's otcurs a
use of B éﬁﬁcqorl@nsa@ﬁn %elttlt(amhmcetﬂle bl}ashag el 1&%@1@1}1@@ atCéroma@éraphlc
matrix SXdEh WSEORIIDN ARIs@R-RXEH NG 1C4a0 FRES Jbrdahye PHA. S.
Patent No. 5,707,812, issued to Horn, N. et al. on
January 13, 1998, discloses the . use of PEG as a

SUMM/SHIERSHEIINHENEENt to enhance the binding of plasnid
DNA 't orme pfé?%fn@ﬂ%nﬁ&f BRAL © niFokd of ﬂSOﬁEl@%ﬁ‘)ﬂﬁﬂﬁa@Jﬂltl@ﬁ-@qd%nﬁd DNA

.S .sub ent eluted in a salt er. c
from o @AM st o P R Pk ne g St TP YA
purificatish fomgnapefaserirgptsessss, indelingtlinagsph dermes@ion regabes griddigesult in
reduce®pd&uHich dONAd fn@r@hs@& &B&E’é [@;Lus@s‘dsl $he pMAEH: @ﬂva]@ﬁl hﬁthgﬁam@&a two
tljE)resent conpo h ern |ves for plasmd 1
core uy F‘Fﬁ“’é‘éf‘?“&}’ﬁo“ft? f“d’b"f‘ PP RrEeT g REne § et ypriwyn e
prior tq aud geludima hest 6eélr1yseuat:ht1ﬁaanom egl avessl dedinsorbany (es ubctst lysate
clarnflc%t‘?:c’(QtSl F&ticRln gﬂ_ci!%t MOR sRFEaIRNEe ﬁﬂgﬁéa‘ﬁﬁﬁlﬁgca'ﬂ&p&&ﬁﬁsclosed herem

e L L ek oo
cells cqutminifg mpdrmiecpplmmisb]ﬁs of inelesclandgaid celbyete itjhat diediad by
ﬂocculgtkd?l 't re%beq{osttcgll @éﬂg i e lnbk@ ngtpeg‘zh ggﬁéat éryp?{igag of th{: present

arlflcatlon nove omns eam pos
mven“P‘g/%“ﬁ?‘EPaéﬂe%ﬁ f“?‘ﬁ &%P‘?“Hﬁtjon@%‘ﬁhﬁlﬁ ELEF9H1S VEEpY %ﬂb@m enriched in
specifically, the upstream purification step discl osed
herein includes a two-part-dysis/lysate clarification
procedure whereby a cell |lysate is first generated
fromhost cells containing a supercoiled plasm d DNA
of interest, and said cell lysate is then clarified by
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flocculation to renove host cell debris. The novel
downstream purification process of the present

W0 pooeqsi7on enconpasses a final concentration/ pedT/Ek100g003015
procedure whereby a cell |ysate enriched insupercoiled
pl asm d DNA via upstream and prior downstream
purification steps is first precipitated to renove
residual inmpurities and then subjected to
mcrofiltration under a tangential flow filtration

supercm%q ?lasr;ﬁh DR \ﬁcjt Sﬂﬁeaﬁf%d r H&%ﬂtréa% [ﬁlﬁﬁpc{tlgé%épg 1S flrét ﬁrem 1ta6ed to

her co mbi nat1 on W tignal puritication s
removwa%ﬁ impuiitifs ang then SH‘ﬁ?fFeGﬁo Wf@ﬁ&aﬂo‘h‘lndFré‘é@lgmﬁlﬁ'eflod‘fﬁlFﬁ@“ mode.
These sifpo vy bentd aredbisdtiepsn fusthddhtieton piieddaitiad] yurifitation steps known

in the &0 Emi/o'i] %érglﬂ a%zﬁtb&\lkﬂﬁ abr(W@I 1581%81'1&9 s &H{&!\@ 846 ratbpreln chn]ibmanon

aSSOC|ate purl at|0n
with oty iestheddpgies dperanip th@fartﬂ%@ma@% yé%PNAmsﬂ@mdupaﬁﬁcatIWetechnology
met hods oatestbdibed ohthé fedin@dhieotiont BE meﬂhbdﬁ Idé.‘salhbeg haeie alNAfor

cllmcag%fgtﬁzrﬂl\gA Flhgn{l& %\gﬁutl%g Brglgm%rg& rc&lR % udﬁlF u§1%ot P&Tt#iqcla,r\lagdterlal

cells, plaabastls. et A BAsIOVirs pith EMeﬁc’E@,@iﬁéw &0l hbegngthe prefgred microbial
host. Theklinidal-p@ddPasiniEDNA GirETcd Bjﬂthﬂhﬁﬂh&ﬂ|d&40r1$€d$1§remﬁ'ﬁtremely useful for

admini%taitim t%%lx Qr{]%ggva@én?esgn égr{e%\elﬁlg? yehmfle f%glpg%fh me%xogecgfhhe present

erein
inventig|3re Pﬁeélﬁ?aélt’ dtsin bR on ot dinipaleioh BNGrplagwiteputifrestiempfom
microbia® b, [ ath:btll(ﬁL of ued ARAAO BoOfmited & Iﬁflﬁéaﬁﬂﬁ from WRIdbiaDBells. Thus,

the pre?ﬁn? 1n§e%te (lm addf% gnah%ﬁ%tes é Jg%lgtlon op m&cglt %rzgdtﬁ ng tDrlﬁAcq,ugglfd ]?rom
mammeliap F@ls % ﬁvéll appt 18@@&0?1 @wl mlrlflgeélpm ofrpét@m@mrs bijomolaeyties|(4.gvi presens)

from vir@uPhbsi cfellﬁ(atgl it rdbia® B2 G HaBR) Alsing 8hd & mofd Ut She nb¥@steps disclosed
present invention additionally relates to the

isolation of clinical-grade plasm d DNA purified from
mamal Tha pregeat inventiepsrelpies fo agesthiop ef pusiblinptsipsrrodeiblasmid DNA from a

cell lysﬂtfl 2{" zfe la%@fséa@’lm%b@ﬂ f%rgﬁgﬁ%dn\éﬁlch e IR s6C thh §8ing BicEbbial host cells
|
contam?ng Sup cog%]d) plas 1%18.& gﬁlgnrgr q]ﬁgrcegl?%fatet, %gl (%0%1:3;1%% saggysate o{ step (a)

by flocglilagik besecrlliehrisi BysisTi dogpmisabind cdlls vaaritke phcy ie thetpessentgorabsence of
lysozytﬂ@tlﬂ ofk &Jbo&ﬂléﬁtfoyﬂhgﬁreéﬁﬂﬁxreﬁt@dnl &endl é‘éﬁ%lgls EMRCEAL Rith

polveti e g S b S R B RSPk Aot RIZE Bt sty e el

lysate m@rﬂemcmdg@asg@pgp@git bidie lybiabufied(e[NA stabidard i TR bafftrbetadded to the
cell lysa hter |13)é§ ahLocciird. ’(‘l@ﬂo@én@aﬁe‘dfh)ﬂét R &Qﬂlsdcah M@x@fh@ve@ ffroﬁxttﬁeqxost cell

occul at host .cel | de si.s of host
e e S G0 e R I o e LB g
continughsencibigaion] ipsibinyg s cldrifiedeedl lﬁmbodftmhetﬂooéuldldﬁie:elﬂ) debgieiremoved,
the supb@&ﬁ:ﬁ 1a9ﬁd Dtl\j?@n I&Q%fanﬁ&i dell @@Q& is%uljth§r Juhﬁ&f:al”a?h a‘ilhng

yﬁ% Iene ol ("PEG"). ccul an udi ng
contanfigeed g g e ceﬁ%seafhfrst@r%Wmoderﬁ@t el pesent
inventibnshtee toayetlivg of gratrarihed chsifial lwsrepldlyednd coatiningudeyesiled plasmid

DNA upiH% € Box!eﬁupgtream%m%ﬁc%p%rgceS?EEs-EnQeldfhEI%%) or added to the

sate after sI's has occurre The fl occul at ed
host doFf Predfabipyegtiondpriiserelatasin apethqd of Pyriungagreqiled plasmid DNA
from a befidphe oby lardeatalentamspibfern@ethtidnaviand oflf®ad {a) Bking microbial host cells

contain'ﬁ]%QBﬂ'ei'cfoﬁ&?lds% 15}%% r}&—ﬂ,ﬁ, alnd&t lcé‘ﬁjl %11% ﬁ)g gub%@ttmg t+erﬂ ost cgll %sate of step

herein.

ntl nuo centrif'ug atlon

(a) to ap glkgling pH ghift lande@JPSéﬂueﬂH@utfahé%@maa‘i @ajclerévmg MH énﬁteé cell Iysate of
renoved, the supercoiled plasmd DNA in the clarified
cel | Iysate is further purligfied away fromremaining
contam nants by downstream purification processes.
Therefore, one enbodi nent of the present invention
relates to a nethod of generating a clarified host
cell lysate containing supercoiled plasm d DNA using
the novel upstream purification process described
her ei n.
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The present invention further relates to a nethod of
purifying supercoiled plasmd DNA froma cell |ysate
WwW@R00a/0831ege- scal e microbi al fernentati on whi chPCT/US2006/003015
conprises: (a) lysing mcrobial host cells containing
supercoil ed plasm d DNA, form ng a host cell |ysate;
(b) subjecting the host cell lysate of step (a) to an
al kal i ne pH shift and subsequent neutralization; and
(c) clarifying said pHshifted cell |ysate ofstep (b)

step (bp&& ffo'c&%ﬁé Rsi 28 abipist T&%iﬂahr@eﬁf dhtt anIQﬁos@ﬁéi@héuﬂ@thtlﬁgn step

descrlbﬁcél:)eé?i?]ge'rﬂ[gmr%)%eeSlg)?tg:te entlégfth ﬁ%{c{ﬂgt?v}gct% ﬁovsfeﬁeé‘ said pH shift
can ocdut githenrat foonafjpr the ediiitio of floramue to sagdysete pi osmlﬁttodmam of the
presen@%ﬂtﬁoneﬂlé bt (B @b k9 lydie Rbligda ib QI?alﬁ‘aq}igé \t/a'llﬁrae Qfabout H 12-13)

floccul ant to saj ysat e. n one enp
with thy,piddion ot ?Wﬁ?ﬁ%ﬂ%fﬂ@ﬁ%@ R %@@mmmal
DNA. I'se ghuilifid-ehiftet] oelblpsagel ikihbr neetraliaddue afpeoximately tiy pli bf thé-initial lysis
buffer v;ln%r & AddYHOL B d &ﬁceﬁgzgédt a'cigrgolglflonaprgigﬂﬁﬁ %ﬁlﬁﬁ%qg Qélﬁl sate w1th a pH of

utl on enabl i enaturatlon sol ub
betweep RbayihisS o is: oppmbosmentof e presrat @ﬁffnrl%fala@é °|an|1€§h§5%wﬂ§vmg

supercdilaé plagngdi DNAI froreteet] by s@p pr adxrdvichle myicrdtia fgpinkrodtion lich comprises: (a)
Iysing Jnﬁ*ouaﬁllosé c¥ﬁ§ n@ﬂg& @Jgex\%ﬁela #a %ﬁlﬁi ﬁ'a%ﬂys%fl ng%al buffer, fonmng a host

concentrate acCl ng
cell lysatg; (P yubieciing thaihesh cedl Lspfe 6F St@éﬂwé émal%f'&amﬂ éﬂfgby I‘Fﬁﬁ‘g the @H@f said
lysate t6 b&r@eknnBat: piifi2 hﬂalab@n el eéBtvith the @dditicnrf bat; dd) @sutializigy the alkaline-

shifted rr:@f IP&% o?gte[péﬁ 0 a§ rﬁ@m&&? @nregg ch ﬁlg g@s%ﬁ%}cgl b% nfx 5\19% ﬁe cells were

fernent at
lysed; 3R (é)rﬁl%’é)‘ﬁbﬁasdé%{'Sh{ﬁﬁﬁ‘ nf»‘%a 1izeg ool la%aé?dxygloc%g’eg ko el debris with a
ﬂocculﬁmﬂﬁo&ldliﬁgfbgt wUpeiteaa Peal pl asmid DNA in a physi ol ogi cal
buf f elp I
host eF rlgs r@nﬁ?s@ n?%%{xte glgr 1l1 a c%%st&th%wfi(ﬁ)d}e%}@én?ﬁ%nﬁg? (Eag Be
followqshpy 12 gjughes gf dorastigpm @vnf@atilqa PFC}FQS&%Semledl’éfétW hma%ida {1) preeipitation
of plasﬂaﬁ mvrydfraxbwuaahbd]@sawmhg i &hﬁoﬁdaatetrge(ﬁn mafudlbgsa ,not(lﬁﬁlted to CTAB;

(i) dlS (?IJ pll %gw{h a s?@?ok(u% 111211_48&%3&%11]10%? sidual YI%ZI%&‘IF ies O o%gr(?rgted

roxi na

calcmnbﬂ qa@r aqd mjeglpltqtm@of(p@pf el plgsnisl PNA @/ﬁh p(ﬁyﬁ@yle(x@] glycol or alcohol

prior tCral fofryildlign sxahacmidalsgmdé b@ﬁmd p@p&d@h i zed cel I I y sate by
fl occgllhatl n occu

i nel udi"s BreBg mven{ionl fe rthef élng aF;E»Ezfl t&Lr,?/]rlstre Qur;‘lgl(éar%oil k}rocess for the
isolatioar@ﬂclln}cgbgrede@laemﬁﬂ%ﬁwr@m lagsespald fqup@n@ﬁortrpgm@ rePEseitting a final
concentrit Ellxsﬁﬁ’ag s@phReesh® ih QMreBXSIa@mG leEISrocﬁlf:t dﬂg\ﬂkﬁﬁlﬁ@@ﬂﬂ

i ncl ud

purifie i P BB Op Pt T ERGA P R ol e ot s
been exjrighegtimsuperceilyd plasaid PO as a chsvlbefgpeint purifigptibrsiéna g Tingt thegpesent

inventibrl @ate® & alrfeifed DBpurkjitg su@r&ﬁ@d 151£SIIIQCUDNK fx@hﬁ&ml Qfsé{‘é 4 1ztﬁfge -scale
ritl

microb P RFIPLY B SRS 4 BT PR E i hatreq e wemid BRAT s 65
concenpateg ispd pra¢ipied ofupquesiled pleschipDE4 by du@pﬂi&trmou hinder a tangential flow

filtratidAQhodE ﬁ)félﬁﬁﬁorgrlf Yife QlipeRbii il pRRAR DI@A inosfept(ig nfa!y B&br by wetll known
or.mu rati on

mefhodf?ﬁan%ﬁ%@ g %W@E%f.alsﬁhofsul.wlﬂ@?g ‘?Uéfl%{f"l 6549 e%ﬁegwi\?&ﬁlml and
isopropelmodn Sher reiguofijationf freads iobste b xo@3iredtyrreridee uliraidiration procaifures
commo‘ﬁiy u@édQth@ E&g&t&ﬁcﬁ%}fg e%ge pﬁmacﬁxrés of Ig%nﬁ‘cﬁgilfg purification

féermentation regi ne, representing

L vi¢) Hﬁ’éﬂtzf“étr?‘:&ﬁ?lﬁ’ﬁf‘ Fadasi fHigr ’é‘fré‘ﬁafieﬁgﬁs F‘éjs‘&tl"‘]t ké'“cf‘ MHolpBder ed
pl asm d DNA product. The downstream purification
process of the present invention acts to renove
residual inmpurities froma cell |ysate that has been
enriched in supercoiled plasmd DNA as a result of
prior purification steps. Thus, the present invention
relates to a nethod of purifying supercoiled plasmd
DNA froma cell lysate of a |arge-scale m crobial
fernmentation which conprises: (a) precipitating said
supercoi l ed plasm d DNA; and, (b)
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concentrating said precipitated, supercoiled plasmd
DNA by mcrofiltration under a tangential flow
WO 20os/083720n node. Preci pitation of the super coPCBUS2006/003015
plasmid DNA in step (a) nmay occur by well known
nmet hods usi ng pol yet hyl ene gl ycol or al cohol s,
i ncluding but not limted to ethanol, nethanol and
i sopropanol. The microfiltration process of step (b)
may directly replace ultrafiltration procedures

C ONTIO Nt Yond ks @Adibnnt ok m@bre&ﬁﬂﬁ\%ﬁﬁ&%ub&%ﬂ@&‘ 51&&&1 BXARARESpitated

tom R R TG 1 e 0 Pl et . e BPen i S g el

plasmid P At dut &l uplreem land/mion davnktreamyperiBaabodireness) wiolf PEGhes a first step in the

novel RBfERL cbr[&&@ﬁ&én%hshﬁfé%ﬁﬁﬁéﬂhémﬁgocggsQ?sgfbéid PO | 8aid precipitated
clarified ce

e S e S b abgsoat. T,
one endupment of the prephtasvwehtibnDifextue mmomﬁsahnﬁmgn@adolmlpmnnd DNA from
a cell 19&%%%5 fafg@ @%’cxfob&ﬂtﬂnfg&aﬁn%%%zmmsgy FE& ?imu Ja d{sﬁ%ercoiled

novel downstream concentra

Plamwﬁr&wwﬁ% AP fPo EwERrpfing cHbRISEPi s eTprreoded plésmid DA by
microfjiragion pideaituexntpl Gsniildatioindds Theemcrsfiltrptiapedest Of the present invention
may berBaFt P£ ét«lzﬂv‘)is%tfﬁtpaﬂo@é%gcfegst qqu Hx%ﬁ% Orgbo'&ﬁﬁ #He?hesgnlt ﬁ)xW:ntxon, PEG-

tration oné e resent
PICCIP‘FaFF\‘}eSHP“rfEﬂﬁ‘e‘? RPSHHERNA s ositer] 3BPVBfis GSuFntaFdige %wewse biltragiep
procespdoaprisiok DiMé ltfion serC@liekeid MR ALRraGn @d kdbk@@ers dialil@ation concentrates

the pre%ﬁaﬁéﬁéﬂa@ﬂudflﬁ'&m%ﬁ Ql@armlslﬁﬁhl gﬁfiﬂ%& i%%gn Qa}x secoP]d ggalon step

Itatin Sal er col
displach e Byviceis HE SR ﬁ?qlmgte%ﬁhathp% endgithgt eacenstipehemiismedPNA,
resultirfpl il s fihad welRodayt offilehdrhtbd flisadid DNAWRERE cindd geal tb abtaih b ove

powdelfeh %c;n[na }ug Qccg%qﬁtrau@ §e f%g {a% #l%ce u?é hl?er fhg/ r\?\ﬁgﬁﬁ?sq{nggr a%tlrred-cell

sent | nven rati
OPeratla? Q%e §§mg1frﬁla@ NthﬁhecfH@r d;rmbmrw@wg p@ﬁsmceﬁétrq@p@ andypeunm dryiog
ThereforB\ME Yirbsoitt invElktop Fedtdsidb 4 AbtBEH of PLFGINE Qipbosliep bR&HAH @N@%m a cell

lysate cﬁ‘% 1%?&:5-’5%516 pr?c%b?a? %\ﬂgdntah%n \%Qla’lc COrI]lpI'lse]S Q% Sptrec%plt?t{nlg s?lg sulgerc?ﬂed plasmid

process conp
DNA wifydiES wdrﬁbkﬁcmanretmatsm@mem@tes mysewumlasmch?mmm@a 3 smpwwe

fﬂtratuﬁ@i’&@d@‘k:ﬁrﬂﬁrﬁﬁnghﬁ@ofﬂﬁzﬁﬁh Bi zit@dg@xdm@ﬂ@ﬁﬁlhﬁho@%d@ | $45d Yep@RE filtration
clears r

process coffipLises: (a fd #?‘ktraﬁ o1l coPcentratln? ep %mm% rﬁlcwgﬁxﬁlg 10 er tangential

flow filyéqe; () & ﬁtsédlvﬁltrﬁw@ ﬁthmmmstar?@quqmlh@g diaBlireemtbnftrewherdinesaid
d1aﬁltrﬂioﬁ$ﬁﬂféi} cbiNfs o sBdichti cBitehtPitioh SPRE! and® tldﬁﬁlﬁds'dﬁ tio Iéhfep sa1d

soese B B DR R D S b B P Thrr Bk Pt
lasrm@ BNa 1%)11’331@@}’ Aehydrated byt the additipe pf cdippelr @} usscand dilsration concentrating
step; alﬁit(b)rar 8&bn€ BhhilrRALRY hQAMs(180D. (v/v)a:th%héi e Rt &nﬂﬂﬂﬁ&ﬁlhﬁe second

n [eSs filtration an
facicy g G R e P Pt PR R B bt Pt o1 sngl-
plate Npis¢hatiidter dryer.amdee pilassdre difltragion anflyn mglrs@rpsélnmdb led plasmd

DNA f r’l@l@?ﬁse‘ﬁﬁhbenh&ﬁﬁﬁlﬁr Riated td ALARAE phByi H% &1%&@611@!1 plasmld DNA

ri ses: : a) prec I¥ Sa

froma §€Eldgﬁ%§‘t eﬁfaéelsrﬁxlcwg fagion h chﬁgme @)) precipifating sa1d
supercailod pleswiid ENlAngthsamohbl,pncetmhlm buartoe limitslupehanol, nettlarpl @ isogkopanol;
and, (b%éﬂf%t ? séid &Te&ﬁ%é Elagdnhbﬁ\@xt b ch ﬁﬁt?o%% &R génﬁél rﬂgg filtration.

m.crofil ratlonlnatan enti'a ftTatfon no

In one eggfogimepiegh fiisrertof o ?Praierﬂdﬂveﬁv% @%ﬂ%@ﬁﬁwl@égncetﬂéeﬂmastep is part of
first f| Itration concentrating step conprising
mcrofiltration under tangential flow filtration; (b)
a first diafiltration step against a PEG cont ai ni ng
diafiltration buffer, wherein said diafiltration
buf fer contains a sufficient concentration of PEG and
optionally salt, to keep said supercoiled plasm d DNA
precipitated; (c) a dehydration step wherein the
preci pitated, supercoiled plasmd DNA is partially
dehydrated by the addition of ethanol; (d) a second

— filtration concentrating
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step; and (e) a second diafiltration step against 100%
(v/v) ethanol. In a further enbodi nent, the second

WO pdosrsa7zon and diafiltration steps of (d) andP¢BYS2006/003015
occur in a filter dryer, including but not limted to
a singleplate Nutsche filter dryer, under pressure
filtration and in a stirred-cell node. The present
invention further relates to a nethod of purifying
supercoiled plasm d DNA froma cell lysate of a

a stepwif HlQatRE §Jo@es%ﬁi5]9@n@hse§ STy @i‘itfaﬁ&l Méeﬁ@atﬁg %&%35111;;

recipitat e plasm d
nucrofgiir%l(gﬁ Bﬁlder tlp ?%Pt&hﬁ%\b? ]gratllonnés) 1{5}#1*1’&&1&916 st&& %ﬁlﬁglan ethanolic solution,
whereimgitelethawi] camchtadmpf ebsebtion iamdficiéiv)o leermaigntpeatoilaiplsmidDNA

premp@arteﬂcchJt ge@&n@%h@u@l?mn&n%g Q%p, mle {® b IStl,CBquq{lfifﬁ)tﬁitIUﬁ] g@ﬂ aglz}]mst 100%

é%ggefgtla |It{lat|on I'n one enbodi nent
V7V effy f fyrther ‘?S‘Pbéé‘g‘ﬁ‘?t thiRpegnd il o apd é}laﬁltre%lfsrqpi ?féf>| 2 (d) occur in
a filterclgRs értudat bamotdingied iom sp@tetpland Mutshefildr 8gerf uddbr @méskh@dfiltration and

masuggcpgeg%dg\hl ch conpri ses: (a) a first filtration
concentrating step_conprising mcrofiltrati on under

t ange s upd ipf e@W“B‘?aPJtY heenothe te’(%“)"“l"o{“‘fal #rade psid INA 0 on
"pharn&t:@pceﬂ}gﬂdd’lﬂ:isnﬁtth@A'hxaf&,O{ol a@repaxkatikinl of pl,asmﬁﬂl BINa) ifbldtdiiefrom host cells
which % Fgﬁ%l oP gﬁﬂze%@a{)ﬂe Pl a &%mi% tlgn - Hu Qb aln§ krﬁu% Lo%éﬁﬂ:&w T

sal ercoj | asm preci p
thefapf‘am% @él&ﬁ@nﬂmlwfﬁwm E@%ﬁééﬁs%nafﬁeﬁgy aé*f"é’bpdféﬁ%}%“(iﬁ yacanauon
applicgiesond di afiltration step agai nst 100% (v/v) ethanol.

In a fzysr Js&ﬂ{ %{Tbr%g SHQB#HM’ edt p&?mig%(‘i\eé‘ q’ef{nis It tgn?mntpﬁr?sqqot

di aflltratlon
supercfle aiosmi BRI NGB oﬁm {51 PR RS A . o BRRgcl, and

linear, Maxﬂsaosftgénbﬁfcm{yer under pressure filt rat| on and in

a sti r}(seuQecPh * I ﬁr@ﬁ? s éoesl?(irmallzgc? tu%@y gm?s %u%ecﬁt‘? L Mefined as

the terns
particle ispuptyradish pase By the P%(’Gg figldpg W@H@m prplegt §P1“‘tl@ trbidity can be
monltowdapmraazsbanssafllgal asweriflg @MRei sol ated from host cells

whi Ch s herem teléﬁ%hreqersg) fpor% AELE talbl e for

adm ni st ration umans own prophyl actic or
t her aptutsedchereig | @aeoi' efers mn@pmml fhﬂgsllbi@t 60Aom . i heht sgitaring.

spectrc@ﬁcﬂiﬁfpétﬁkﬁh@@lﬁerﬁdﬁﬂéf@ﬁe rgﬂlbéfrwgéu@/ﬁm de vacci nat: 0 3 | ;
applicatio erein,. supercoil e asm
DRIR" r% BF st ebnﬁa%gfsﬁ%fﬂﬁo E“é‘iﬁ’ger coi | ed SI asmd
DNA, i 4fcisesdiersip. GMW " safreio nfcdcpofeight dPaltdnsDNA such as
ni ckedss dRRres, v argd tbLngﬁrRen@sameglaﬂmas host

oo fs Sat ey B S Merad Tt SIS ok i os
Cetyltnpﬁﬂlvlﬁ@menlummeb whi ch pass by the optical field of a

subne r&aﬁeﬂfeﬁhﬁ"hcgﬁlg} Q8 toW iRhdiel Yrys @itz PR fiRhed,
with a Ia baz[?g lf 3ht scatterl ng devi ce. As used
w ]§ef8

her ei % o - ISgyPRA8PlY | ene gl ycol - . As
used RerwidhereinOME@tersed emerdfirationpt i cal density at

600 NMisuséd ﬂefeqhtuﬁga&fseor DehfSREELT ophot omet ri ¢
rreasurerrent of I'ls/mL. As used herein

T e bRt et S B comishins s R gp T Trs
HCI (~p&lr 7el-90). 4eh/50r160 eVEEDR A, ibdug 8% |sextroseyaaind)ittout 2% DadotBXi< 00. As
used herein, "LRA(tm" refers to - Lipid Renoval

Agent (tm -
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As used herein, "CTAB" refers to -
hexadecyl tri nmet hyl anmoni um brom de - or -

W@ 2G0ogh8372eret hyl anmoni um bromi de - . As used heP@&I/0$2006/003015
"hcCaSi 3" refers to - hydrated, crystallized cal cium
silicate - . As used herein, "IPA" refers to -

i sopropanol - . As used herein, "MF" refers to -
mcrofiltration - . As used herein, "UF" refers to -
ultrafiltration - . As used herein, "STET buffer”

BREFI@ES@@TI@N@%BRAW@ sing approximately 50 mv
-100 nM EDTA, abo

Tri s- ut
8% su ﬁg&@(ﬁ %\ﬁ*awaﬁcfail agl))}w?f %IEPW(“? {0 s¢tla pygT Ffperiod "The Iysate in
Bottle DivaCEdh &3tk DY r&¥aspEEnd A/t NCSEF bXdrREd e finegthenakn) ind 1mmbat1ng with
lysozylcﬁ@ HOO Wﬁlﬂtaﬁﬁ"él 'h“ﬁévl?‘s‘;tetlr?B &ﬁé 5 Js §1n91¥1et5 C]ﬁhl% Bgﬁ% 1 D&E Q’ter 1ysozyme

Ysate I n }?enera e reSUS e
mcubats%q st base wasadded teyain b PYL i Hetrdibenarid )Na%w&eq & a%aleaeﬂ@ PH.
The lysatetih Bbiyls 6 Mi@ne{r&@;ﬁbyl.ﬂésm‘@emﬂig 2Miea STAE bhffs a:trmmﬁg Bopprd 2000

and in biti% %/lltm m &Zb*@tT ﬁjysﬁgﬂtﬂo@dejdf 'is &ﬁgﬁa gt 9 ﬁﬁgttle3 exce t after
By St 4 iR R

as e
lysozywnela?aw haze anéﬁerd Wﬁ@ﬁe%zemaﬂsmﬁiéedaeﬁd@@rw fﬁféﬁﬂ%@ Fozléd“t"h@
alkalinp bt sfifi@nd sB@tend reutBlitdtior BhisvamregBinaitad tBelpdidntial of PEG as a

STET buffer containing 3% PEG
ﬂoccu%%g%%gﬁge%hggﬁgauﬁ%e lygat%h | ysozynme at 200C. The |ysate

i n Bot¥PERE 2|S%0“§|59rmlef@ntt®g€t RS cPiipeg YarigusFell lgaes paving an initial
0Dy, &fd5and épyﬁ atzmnm X B Catlaahimads, Tb@@@teaﬂ Gutai whs \gareﬁted by resuspending

cells 1n5§]?=’r'l]l'§ng e ai‘ﬁﬁvﬁi]gg I’% wuhﬁfso%l%}eta{ i(}; Th gsate% '{‘l%be 278 the same as in Tube
1, excepieif; pscsbigdtdi to p alkﬁhn%pff $hifpod SP‘?SPQHQItt ﬂﬁ{trelszatlmam@mcl ggpve for

Figure Qf af@Eﬁy‘sc&?m@n@dbﬁk&ﬁau |THd'lI§,IsafeGﬁ T3l wad @hheiated by Q:@ﬂs@énkﬁ\k tdd€in STET
buffer ct}ﬁtc'atmm 53% gé% and mcu%V}?nglwﬂh a}{sozg/e oLy jOt(IJI g'Fhetl %n T11be 4 is the same

varl ous ce aVl ng
as in T@ipgH @caft 1t4f@s sHbitcispiorn aﬂmlrp@ pﬁ@mftxn@submuest rrwtmlptz@@n affefy dysozyme
incubatidhS athe lykdle thURB: Slis i SarkHR &1 Bibe d, aQUe { tﬁ@PE@ @B@ddﬂ@l #8d theSalkaline

bat t
pH shnl.fﬁm(? Peugalfzanon S{e‘ﬁ“u@% 1'&3@1%3{1 I %gs tﬁn%saglg %’ lﬁ %%eg% epicept é%% pt
Concenitrﬁtlm 5% PBe08buastadded aftex Iﬂi@aillqalmr@ phlghigtfriefitralizatign step

subsequEURE B ektWs Alrbidit h@BuréRshisIaS A 1 RRYSHRRAVERERE 2. Lys =

on. The lysate in
lysozylﬁi%g P&%'gt g‘gﬁé}f}ﬁ( 3%@%’@%% ing cells in STET
buf f erFIGERE &8 ridiP SMoRE@IBCHeantiPEGhmolbatar mgigh dnlthe flocculation
of E. chlY SAAYHIR. &bils2RRGncubli&l 1hYI§%¥e‘§en'c:@ofTﬂ9’%né ahdsu gge@téﬁﬁ’(alﬁé pH

ect to an 6@&@8& were

sitvaqfpeptaion. BEG SRtanbeNE ot PP SO |
added foriQui aetliqants of Thedyshty sadchicvafindl ¥ dn¢estratioas o hpeasbpn 1.0% and
15.0% T’F@ere&hlng $EQRLs e Bk WRsuad deth t%ﬁe%ur& he aphd@hdidde1dMdurs,

t/acrd neutrallztlon sateln Tube
and thqngj% FAYRes WEIR tafg, fieuse Aix'élébff: 45 S‘fqWﬁ Aplo Bﬁ%mdﬁ%?ﬁﬁ?eaf? and
DNA coficeti94iiRED sBI0060 forcte sudlig @slnnéllePEG 3080.al kal i ne pH
shi ft /meuke alsﬁo%@ta :paanﬁm ﬂc%l%on%uﬁ,@ %ﬁn&e%l%ghée}{tranons (-

measur enent s sates shown I n Figure

8% wi)PEBEG R0 “P@SOZWB?LP%HWH" YSBEG STET = 3% PEG 3000 +
STET. HGGRREA4A Ghahmphe derromsd pates fidwediadrimcdf tved fifdEG

concenggf ?&Uﬁls@l C%;CS erla\'%p ?cafe ﬁgﬁﬁlﬁw%ﬁgitlogﬁroge%e Cel l
eb s wer e | ncubated 1 n the presence ot

| ysozyne and subj ected to al kaline pH
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shift/acid neutralization. PEG stock sol utions of
di fferent nol ecul ar wei ghts (PEG 400-6000) were added
WO 2008083721 al i quot s of the |ysate to achi eve fiPel/URE®/003015

concentrations of between about 1.0% and 15.0% The
resulting m xtures were allowed to settle at room
tenperature for approximately 16 hours, and then OD oo
nmeasurenents were take (Figure 4A). Figure 4B shows a

pl ot of OD600 dependence and DNA concentration in

sol ut 'P@@Uﬁ@ﬁAtdesJeréyDﬁﬁ s bR bnvets ARGt ?l%@olutﬁh%r@A shows

ég recipitat|ion curve for I NCreasi ng
@ sharp PR SR B 4 SEOb ) 8 PEU RO B OB SorGLBIpHE R
howeveghthdrt Bao kffeadreRINA FIGIREdGAC soidiod Bripemniparoe DNAeoge meitiah for the

range 1We§’cfg§t§§ ﬁl%lﬂé"ﬁ]g LAGL f%gﬁ)l‘@i 1stc)91’ﬁp1£thlp %luble in 400 MW PEG r()é the range

concentra g pPo [1sh I n roceduf es of arge ScCa
studiedppd anpeMPNRCIFRFS e cAiR aswf&’@é‘g@%eésam tesppReiPifate NG deqepases.
depi CtFIGNRE 8 adpidnd thé tileticofdiNA~ mcepatatchEEﬂSa BPG B000GBEtion. Figure 8

DNA in a
shows (e 008 SR, RO REPOSE Bibnd iUl leklfcfia, N1 00,
wv;  REHEREPA agdi shoy solphility fatator playpidREAdL P rataps) mpiferes.
Concerit@tic© bLINA( Are o Ap&habltee bixis. DiyAre®ONGERItha NaOItohd@htrdtibes of 1.8 to

34M l(a%‘]lgt éfﬁa\éteo%t llﬁgﬁ%l%glulnﬁ.y 2 W%%%%co%{: ?Jrati%'r}léb‘ofl NaCl were studied

e ran
with "@PWP@GW%BQS ohethinpl Tpashedrling sgrssenisile phasmid; C@’éqentfﬁé}g’sth@fwould
be presE}E@;rlaameslswnyfrtoq)r@[p&@ﬁqalot:@hed DNA decreases. FlI GURE 8

g(e)gloc SFZ(]}&'@? 1(H Eg fhg Ec’oh%éht)él:%% %‘\Ia?ﬁ ?t%l oua%%anglncogcen atlgrllsz
m nut dSCURE élalﬂlé?traleh@ﬁ e@@%fcﬁf "safiag oyl edgpaltiogyin”jfer IPA-NaCl
system{it @00 WiAlcahettraiblsGURE 9A and 9B show sol ubility data

for pl Nd 191?\"§%§c?élasen§1'&‘§‘o l%mt tz%'f%‘? Yor ST B TPA, with

~ Concentrta F OhS an et hanol 't f'ee
SOdl“chl"ﬂgG@@eangﬁPd@%%staﬁeh%hs NaCl concentrations of 1.8 to 3.4

M haverduke heshehi £¢f,, o b h@a@wfﬂ&mou lahth ¥dr )ﬂasﬂnﬂ DNAGHEBitated
froma ?EI Nva 50 utlong nI ro%tcélglpos? me I}%b% Y\Ie n:t.ﬁ'é S%lgg HEY ZMI{,]gg vacuum).

ous con
This flltretmnéste M@%ﬁlpﬁetrlpweéﬁnmdn ewwé#ﬂ% ethinghcondeatratipn ahd thereagain after

ethanolHa&BRLR Ecéd@:@ {l‘gl %&é a&ghdéﬁﬂréi’i@n bf 5000 TRE %ﬁkﬁﬁil)t ﬁztaigﬁﬂmes in the t/V versus
re 0 0
v por QREHE] Ky isresub ei Faisrorey peepde peNaEsr Bewor

observadhe extrenes of "salting out" and "salting in" for

| PA- N@‘Q}Uﬁy M@Jﬁgwﬁﬁeﬂlégf{é %Rﬁe@&ﬂ@&é&tcfv@ldn@goﬁ/ﬂng': thitddREadadd
asm S S. LN 0
pre01p1 ? pl%md "%Ptan%l SOICERR2RM cg RL{\%EIH él}?d)r%{g&?tffﬁﬁug)gés(1géntléshown or each
data sets arldtthe iniEpGURENSOB velhmgwasS 00 1@ Bxsppisons Oferaieadly enth ml/min, with
no decrbdsk inrpﬁﬁrﬁe@t@ ﬂ@l%@r fh@ EoudeRB L gxp@%n@ Erﬁi%a%tilﬁﬁ@ﬁiesfsﬁrg @a@ng%wf 10
si g{)t fg t] eé g‘i Swiih Cg haﬁlﬁ rart1e rI"Qlt[

psig thippghpye et ratiop ojur 64 shows ige g SO ERT T i ipebaton
of the prkgtpatatedyslasinid skpengdr widvede /vy g¢hanaln or i gi nal 40% et hanol

conce 'ﬁ(ﬁ@ﬁﬁ %) N6 @l{lﬂ/ tmg Bhe é'apcoﬂ’fn}ugﬁs a%ﬂﬁ B&ngﬁ'ﬁl@n 9&%@

]‘1@ ed to produce a _concentration of
mictofighion g t{}'g%w‘aﬁomlﬂw PRES g coriops wing Maé‘ﬁ’éﬂe’ﬁﬁlﬁﬂ 19((5/16") tubing
for feed and ehatobadditioe durnyg filtrationigssi il showaksits Rors b gontiionant | y

precipi@i.i&MﬁgroﬁjnlaﬁgnasmdQ Qsiﬁgaat ®o \M)tP%S %%%’oﬁﬁéqﬁﬁ 8}ecibl§atﬂg whh X@?g Yiv

ethanol. The feed flow-rate to the filtration cartridge was about 30 mL/min. After about 200 mL of

-0.-
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FI GURE 14A shows perneate volunes coll ected over tine
during mcrofiltration of precipitated plasm d. The

WO piosiogd72concentrati on of DNA in the precipit aR@US2006/003015
suspension is shown for each data set; and the initia
suspensi on vol une was 500 nL. Suspensions filtered
easily at 15 nL/mn, wth no decrease in perneate fl ux
over the course of the experinent and maintaining
pressure readi ngs of 10 psig throughout the

permedd Wds/cileb QM thefud Héc?eageﬂ% AWt es RlbAnek. BBt Nalhows results
concentrat.i.ons diafiltrat

from a SRR PREB Y RO St & P R
precipifaliGg JIREh DA Cetbinoly Thi fee@flat-tagript slsatbootBtmlinmusovala ook
rmnute@a[ngfﬁeRi/ats ﬁlﬁ:br?&atgd%ét\{f&n %s&ﬁ de' filttmr qiiéu%S@@ﬁi&&s r&sﬂw énal

I on I tiqns _using Masterfl

exPem%‘?“& ’ée’ffi’l’fn Bimlg tp ﬂl"‘h‘B |F|"F'g';‘ref 13]3 %i b PYRE mepRZAS Prege f“@ fime);
howevﬁLﬂOI%’\@haholl iathest thaar0%fetlgual evat bad shgeuspitie sl plasmidria. dlhe decrease
in pemfthQ tﬂh{‘{a&%té%glﬁlﬁz &l R tﬁHﬂO% VAl Qifldnlalttﬁzﬁ"(ﬂﬁgﬂe Ej%ﬁt e t);@&m@

nbrane and preci pitating
increasg, Fﬁ%Frﬁ?PtmufFﬁ dhefidzdor pxafirat Er parefhia 39 Fll“tu?ét"}f?ﬁﬁlble

car t I IKIGERBAGA &1dd6B siR twh Attinipts afEcheitiunoatxdeshol PBQipitdtion using

microfg QII'ﬁ:FVM@lﬁ% ﬁg+é ﬁx%{ng %r fé'ga gndfeltlﬂ?fcg qgcﬁt?} Omﬁx?g ﬁlQTtﬁg.oHEure 16A

t
shows fCF‘B?ﬁOHS %ﬁl‘%ﬂ?&%ﬁgo Fréfeﬁrnpasw&ﬂ% %ﬁ%ﬁolfroaﬂremf%%ﬂfdffﬁ lagi gy
usi ng RGORA i A sndn 7P Mk presetaryiie (Anad prpaetypéveRTBNG twad t h
punﬁczﬂ%{ ‘l‘ﬁﬁls Msu%[tyé\!}f%lmd ﬂ-ltllg Rtlr%ﬁ)gtl(}‘n tp%@f:s@ @és@nﬁ@@?’n I%Jai?xgle %b Qﬁﬁﬁc§t9)n of

each plpsyi besa sng d 5@%%%@1%60%%%@60%&9@ |f11°tne1f7 5- 1&16&#@61@@118 Figure
17A coalp@asthe @atiity 8f dipeddviladpl EXREDNAEREDNE () i@ sinSdantkHe ercdn® of

supercélﬂéibNAge%g sgﬁ@;\% &\égg (r%bo&g‘st ag Y pur {%S@&?ﬁssogeildgat@ l(I'tL§s %
clarified tbﬁ%tﬁ pffer ﬂmsla%@a thSbceB deksis §iGlax QNt‘\wémma&grﬁrﬂ cabpiga sifippe batch
adsorpﬁie@ﬁ@ﬁmeudnr( manmabmfsiuuxz aft&Sechhd @Rtukysiliced baerthdkdrmitn and

ﬁltratlonm‘iRﬂA% n\cll 1€ eﬁsg"é‘r{&@é Dg tﬁat w% O%Hfgrgd %u%g’g ?E? ?}6(:1?]!9&%011 and

I’ ncr e con
subseq@@b@mﬁ@mlmf staps (TBRB "t Rigpre 308 Pﬁmvatee@e QA Bties jobgndotorip (pIRE

EU/mL},Gfotan (s YIGBRSAQW) hiwk: sainb GA3RE 6f (RS puSi AEHibNpoLess @b@Bah Figure
1A precipitation using mcrofiltration under TFF using

" HPLC tubing for feed and et hanol addition during

filtr dUPURE 135hgus de pomindpisiasas defeniined by BCA assay, in a PEG 6000-

ﬂoccul&écﬁ&il Wsﬁt@ﬁd OIbE 60T ¢T38 ERABndSIAIVHARY €T RBRAhtroduced into the

en d no.l time. FlGURE 17A and 17B show
1ysatebﬁ' 8 5%&"“’ @%@3&)48 §I??rlpurlty l evel s (B) of two

puri f| cation runs using the plasnid DNA purification
DETAEEDQWR@Q@NW{ENVMG 8. Purification of each

pl asm an usi.ng .75-80 L.o op. = 70 E..col.i.

yaat Al PPOM TFHSTHAES © SeEi eI GE S yseeade
plasmid:BNﬁaqssgbmg ineedqgrdmtqdpgﬂog tosgup@mgrgasbcbpioqybmbnsde@hﬁls oft considered

that thd prii it &)era)loﬂs%r%m ]ﬁﬂgpﬁrﬁi@atﬂtﬁ ffefBd ceﬁflysﬁuﬁ’lﬁ'ﬁtﬁ‘oﬁ' | ed
S Sta

(microfytraif éﬂ? “BPP‘BF %é’é‘P gate W%‘“L’ﬁ@“ e Pgﬁ“&?‘ie’f“?eé‘oﬁrade
plasmid DNAtielaggk bale, Sfaidodcmtlfleﬂ. prdgipalf unh opdrationd Ihusdwmil(sed(t& @lit'the process
goals o% ﬁikﬁ'(ﬁdaxtlt?fiﬂd%ghfq;uﬁﬁ% at‘ﬁﬁ!n&hﬁlml@ &Jsﬁ G} &a;ﬂﬁlk Ctﬂe expense of raw

adsor ption and i.on F*"); DNA Slurry after

materials, E‘Hh & Tesits@PUPHISTS) foeRpldrlp ﬁ’F elﬁa%%w ﬁiePs(}ﬁ‘S B’ﬁ&e“ o resultina
filtration ("LRA2F"); and resuspended DNA that was
powder ed during PEG precipiitati on and subsequent
mcrofiltration steps ("FRB"). Figure 17B conpares the
guantities of endotoxin (log EUnlL), protein (% and
RNA (%9 at the sane stages of the purification process
described in Figure
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17A. FI GURE 18 shows the protein |evels, as determ ned

by BCA assay, in a PEG 6000- flocculated cell |ysate
w@2008/0831ct i on of final CTAB concentration, WhRCED$2006/003015

CTAB is introduced into the |ysate by adding 2% (w v)

CTAB in 40 mM NaCl . DETAI LED DESCRI PTI ON OF THE

I NVENTI ON The present invention relates to a scal eabl e

nmet hodol ogy of purifying clinical-grade plasn d DNA

resulting in reduced production costs and increased

prohlbﬁirvglg; g2k uﬁl%ﬁiﬁmiﬁaaiﬁty 'wﬁerpjpbheg Q@ﬁl‘g@%&ﬁ%le{smtm‘g? gugiﬁlczgﬁn

proces?eﬁ Cf* ue&gnat 8]@1[:{Psufeyg]SSPatqn ‘{gmhﬁatqoa Ng 09?875 979 (U.S. pubhcatlon number
US20020 298] Hat ideritifiocdhAr dltmativie ptasrait! DDA pusifichtiomprosead thy eBipinytes the
requ1réfl%y1\ﬁ)\f ?arlatlvéﬁ@ %eﬁsﬁ@ lcﬂtn'nﬁQgr%? Et%%ﬂé élﬁﬁjmggﬁquﬁaugk @@éﬁlg quantities

scale, said principal unit
of Plasaw% PBH@lCﬁH%itde Bealifyf-¢- rﬂs%fdl Ip 3 leagy *w“wh\éacma&e%g@ hyway gene
therappipph@tibtmshi Tk passanihveniiorafindheh &xphndg ugdnithieysositof panaiatifpacotdiical,
scalealﬁé’ﬁrkcessj: Ofor &égﬂ'ﬁi ?t ontopam lpg%‘!i% %la%fl gff\wﬁ’] MRLAL &ﬂl ﬁe %ﬁth

as_resi ns an I‘OfTHtO ra
inventigp Wgaifgsalteprigires tff%cqr%%fafwr}s rﬁ’f Hmﬁpwﬁtﬁﬂvf&ayowr@%w% fhe
generad@sdf 2 anfifiqiaell lysapad kieYfinwheiteapHbi/@distiy if dipgRoeddl8mid DNA.

pl asm ﬂxe% %lé g{efséﬁgﬁ(’énﬁgh @fa%g 1%‘:&&/8 Sore ﬁotr o%g gtnogx.? gongx}og to plasmid

di scl osure, I cat1on
DNA gugifiggtionpipgepsesins s s PPW@@Z/ DREPE 5279 jrclugigg bost cell lysate
clarifidatiei tiidfa i@ ee] aswiBlrda@l (DA dovaysple atnichticANPurflichtidnipe@tdu@s) The

dlSClO£é gﬁ%gecﬁh \};un atxgxl dt 1chﬂd%ﬁ J\J&%aﬁ @gw %Q‘c:"lgﬁﬁcgtmn r?%c?#?rfy V%eyeby a

r onatogr a
cell IYﬁa%% frsticgppragyd fmtga%ﬁgwlﬂqh@%b%ﬂot piméiechip epigpplel @?lls containing
superc6ilel Piagifill DIVAR 6lE1 SQ[U aéu 1 3ate(is chen clariiﬁef:)}uﬂocbtﬂatibh reR&Sdg HattF@Ndebris.

The pléls%cﬁ)ﬁg Jf 8%re§t r mams 1 @1{3 El%lrl] ed gtre 2;8%1 whidh |1t|t1$]f;i‘1rthecr) gﬁ’t)xﬁe]gl Iﬁe

I nve upon
downstj@ﬁ?é}f%??wﬁg Té@:@ﬁféﬁﬁfb@lwnst@ela m@rafwh@nmee e%té@;zrssefltanveﬂm

encompudsek b ﬁﬁzélt:(bzﬂéhtr@tﬁon@ohdhir@@iep @Jn&}ﬂ&n@ wsﬁwl@%y plhEmit! IDNS\ is first

prec1p1?ate% ’from a sog agn?e: qghg% gv\l/tg ?atlci I? drgsrlll rleo‘? P%%ﬁcg [ a{e%s 1) audt in the

removg) pb@@é\@b@pﬂl@th@ regﬂ@mexgafwr@md olfloraméqh@pmtmoe@ﬁu@emd silyjested go
microfdiioh [YRIFF) if @ tan EARA EIBY rfﬁ&duemﬁls&l rrﬁblbme@ﬁlamm%ﬂ 86h be dried

to fomf eﬁ%sv%g%lg&mroﬁuct ?ow% fu%kﬁzg deD %‘?ﬁﬁ@??d eée Eg %851 [ ups%eam and
downsysa HufiBeatiprotepp Pﬁb@s}ysselst ipviertion drengsoaatﬁd)\v@h addjional prification
proces(els nﬁcludlr@ blQh nd Wayafsltelt &Qhéég bﬁﬁicﬁﬁﬁﬁnﬁ:ﬁﬁ@ didcSALLU.S. Patent

da.n
e e A s
either QilbsfdJIOf)@e durlfpgton elapn doseribddi herein to formtletp an pretallderdeable purification
procesd Mﬁlclpl@iuﬁts ) r8dol @ﬁ&nfél\l%&dd@ bia@tih DRAPRQERMA fre WRGERRYS the

e e
required thpteai. rV anigussupanicoi itdding tmswyal pidiXitatioa nepssdiite peednk invention are
presen!e?l’ ﬁé?'&ﬁ‘" Ho|§/exleh &SR 'hfefthe‘:s‘cdey@ﬁﬁplfsg 1919&&[1 ﬁ)t 1i2Phe 51€§£HtVd1§3qure

epris. The interest remain
| n t h eo‘k?le Prpeg Of tm'fssmfrrvsmwbéﬁ t? 1 method of ppifing Supercoiled
plasmig DNiAffroach oell dysaloviediee snle piiacted $@sentalioe wilics cdm;sm (a) lysing
nncrobga‘? m%e[@@oﬂhplﬂ{g stlﬂei:c@ﬁé gﬁ'asﬂd%@ ffor}rgl'% a@fé&%gﬁ sa'ten Xrﬁne;b 8511fy1ng

npasses_a f1 nal ncentrati on/ pol1shin
said IY%?&P;E FtP% iy %Pcﬁ%l%’%%%t H EptEisy I faher emiojapepicof f*}erpéﬁsem invention,
precipitated froma solution enriched with said DNA a
result of prior purificatLon-steps, to aid in the
renoval of residual inpurities remaining after said
prior enrichnment procedure, and subjected to
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mcrofiltration ("MF") in a tangential flow filtration
node. The purified plasm d DNA can then be dried to

WO 200670887p1 asm d DNA product powder. As furt herPCT/US2006/003015
descri bed and exenplified herein, the upstream and
downstream purification steps of the present invention
are associated with additional purification processes,
including but in no way limted to those purification
met hods disclosed in U S. Patent Application No.

the hosQ gén%lﬁhs?ig @océ\ﬁ&{w \%}h poﬁ%th?lglgklycblt("PE%}"W ’fhlgfeﬁ)ré Gr?e ﬁq%gcal%erﬁ ]:)f the

resent inventio her or
Pfesenb‘aﬁn? lptEHiA 2 gedpd ofcpélgiymgﬁw%%%d@il%mtd&%frﬂlﬂPéﬁf@-saéﬂe microbial
fermenitien @hith @aptiealh)aysgroiébathoa telp katasts swhircdiled fAsulid BNA,
.' LEecoVv I '
formi i 10 REGEE oo R N P RAD B o IRl ki deic wie
EG. 3 purification scheme requi red for a specific |lot of
pl as i The RiNAobd) HosOéelia arg Uk dstell fro@étine:R4tioh heﬂle@fpnor\laryis@ biel

resusp«%nﬁ&frg a?t%rﬂ?zed I%fﬁ}lv oiolglc %/accegtaglg\éﬁjfer egg(rj,la;s a%@arc'l QPEh”ISb T to an

esen
appropyipfe ﬁ@t\myOr&rOé skilhgle %WH&C@@%@ itabensiendl IV%S qomﬁl‘tns’tlh eart depend
upon tRc8ERMtatibll FGliQEBIIRost AR wWaRR G 1R Hutred ’Ihé'lﬁbsﬂfeﬂ S@Qéntration
(OD(,OokJJIn\f %Pstbagmel?lau ol%tcimalq% Eilﬁ orcrft?l}rs c%? b gafleuc{e* ];IXxInQ as eﬁx%‘l{s%z%ecl wﬁjh E.
coli hopficglsa Fsampledy bt Qptineh Lyw p@ﬁm@mv flacle: meeal)edlng/@mﬁ@f a dry cell
weight TTrve! bldﬂllltloh @5ﬁos&@il§ sm@m&mm(;o BE70SHYSE ‘faﬁfelr@&j w@énaﬁsmgtt coil host

cells bgl\g‘ govleﬂgsxst/légte clar, ICE}thIC grocegilyfglre (%és?ﬂ? g&vinwé ?]gecll‘[lxagxglle XB
Alterngtiaply i t@e inyeptors hf:qqmthh@(de@m@m thag fysis of E. pléceflp eantajning a supercoiled

plasmill DXAIYE infest A€ d@@@bf & kmﬂ@i@ o)z} §/u a$sofrés91€th‘ toate @siw LRis of said
one

host ceg? ge%let tlg%ar sgg gﬁlgw?{lgtvg ?e&ﬁu} éfl(g;{gjéte t8 tg W{x%odrnoscfma supercctnled
plasmig INifty bagriSier enldhdsi Hosidrelh FlagmisdniddiifechroinDATA @ gest sdlalelis, e.g.,
insoludi 1§5QRM lroh &6 r&;gnb&lﬁ DMY, 641 AORIES 8% anc{i@)and Bﬁ&hﬁ&l solids. The

al S containjng supercojle | asm d
cetl g Py s en o R

Qf‘éﬁe‘ilt nrv§1ét5>{1 ay & ar in (ng)er rrefeflgp % ébsence of
the enzgme Ysdzymatle boterighcels, [yadzyipg adid to bieal dtvinntig papsibglgeh fell wall of the

bacterlgxﬁ bffyﬂl%lyWhé !E? Eﬁﬁcaggﬁg‘ﬁf@gﬁ &@ﬂyﬂmﬁ@@&m L&A A4 ﬁ-acetylglucosamme
|

(NAG)rogr VeStétﬁ%g@H,al? lﬁyeé ]iué?xlppqei amnﬁﬁ?{gﬁn ' I@r}%(r: %v?x&g 1ty Vuineraﬁe or
furtheral@wp@ablg ebydefefgent. (ThusglysozpmsidditidaregreShtsh gbukﬁreth)ad ofdysang

bactenﬁrzaqsomsm@neecﬁan ultals%mgﬁargér ﬁkdnhi 1egsrhkasﬂe art W. I
recognj at o ondi ti ons,

Heopenduimsh s e SR neFich o e DB e proces
yield ismagilyidatetodivged] Pspeadibgidif the micidbial, he&tablyedatteriah hoe ndly hbsemin which to
amphf§( zg:agggoﬂ)ed blaéxﬁi@ bﬁIAQ)lf' fnfte%st Ahe Glf‘glgﬁ Yh tﬂfpeH JIRL& luyléilli d&&ﬁﬂ{e%vhether

can easl term.ned enonstrat ed
lysozyq:[%%dpltlelé ml%fuqtf}% 1 pid W@cailon plspid glaswtq g.rﬁituqat}e;g/l n%axmnzmg the yleld of
purified plagtiid DNAS Iic@R edbsiimdneofiTRARLLER dwblmotl Siosreni@bbid cellsyas esdniplified

in the sthefeeréM( é cglbjzelﬂg cglﬁpérﬁnéggljé%rcg? asmﬁrbé\lf A bftlht cﬁ are 1ysed in
a stander@sw BYF frs- D Pk T SIS AV RMED e & %F M DHE G (9 56 @ssucrose
pH 8.2pih tﬁefpﬁesﬂfcesfeyﬁ)zyn&v @i defdily GFRRnfX &k sﬁlll&) in the art that mod1ﬁcat1ons to

any baﬂﬁu@fe{ 1%§ %;ﬁ c?rf f&ltryu‘lea 1%?:\’0%6 tq%re h e rb Imgde a%\cf gre %il? aglre %r uFe 1& the

super coi
Pfesenﬁpﬁgwnd TbNA@“@ﬁDaﬁlCrhuéfPfethml%ﬁ thag dmwtéﬂbsﬁip%’d%ff%t)@ﬂtyf thegoutcome
g/L also results in robust lysis. Lysis of said host
cells generates a solutionwhich includes, but is not
limted to, the extrachronosomal supercoiled plasmd
DNA to be purified, soluble host cell chronbsomal or
genom ¢ DNA and host cell debris, e.qg.,
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i nsol ubl e host cell chronosomal or genom c DNA, cel
menbr anes, organelles and nodified solids. The cel
wo ®ee8¥2ep of this enbodi ment of the present PC/ENEIN3015

may occur in either the presence or absence of the

enzynme |ysozyne. In bacterial cells, |ysozyne acts to

break down the peptidoglycan cell wall of the

bacterium hydrol yzing the b-linkage between

N-acetyl muram c acid (NAM and N—acetylglucosanine

[ S

of the ér%ﬁg‘) ro%g sﬁsqﬁer%%) g)r?g %}'Aﬁe{l g\%ﬁ%& QXFtEe ?}P’%gsrdae%%xg&fsh%%mf wEver it is
preferrggd @gtdlﬁﬁly%snstep of t@e Prewt 15@9@19{)@ Q placppm@e pqeipg@ﬁ prghysmloglcally
acceptmkijutfbmampwga&emt& \ﬂ)l@@ﬂfbétﬁelmﬂw& dﬁiﬁileht)éSﬁdﬁl such as Mg™ and

Ca™ (%)ga%llﬁrA) nog ?ongzsﬂ’e elggxlg (T k rﬁgnanbaget% detgrﬁ?nt%u Qnd chrosg(es% aIGyslf a

dOWﬂSﬁf@rne@%g)Ma@ pefefpéiatfonds comyglalz%eE%%mmb@%PMsetaﬁyny by associating
with dishltrit BBl EioRvAERSHheiiif) adtnla& m&b | spTe t&lﬁﬂﬂe@ &ﬁblay@ﬁf%fh@le R€le in

h
CTAB %ﬁseg Ql%wnstree\l/r\?]?reﬁqpl%augn sr%r%)[s 1Pce d¥va8r?t me?aﬁ 10(\f \gxél pgefcw’/%%t %?Igpleﬁﬁﬁ&)n of

a superco
plasmigyprith RTAB e Additioyaldy. e CIRPB| cpnqemratlﬁera@getm whinh teppicipitaaplpspid DNA

is depedﬁnﬁ!p@h Béth Wasthar dms&ﬁaeﬁeat@ﬂl @bé; U.8NPadn} App‘hbuutoh 86. 08}805,379,

supra). JFh«‘:po %fler Hcr%%glﬁ %lrélly ge Td(SHJS 3? %uﬁ%}ng |t°et86 %s%gsﬂ#acﬁeﬁ@necl %t tgﬁ%artlcular
mcrob@ﬂrﬁ@m h@*fwerd-ﬁe prhferrpst dErange i betesan dtont 7.hd 8 twitkias ppsisiahpH range of
about L& S, as exenplified in the Exanples herein with E

coli cell C i Si a supercoiled plasm d DNA o
ot or Aol R o the Bepat P f e G ST s Y yPhucgsseee
of hostrepfisTarpughla@rat excbeeritpERTALs dipbosgdvn RET Inger(atiynakXAdicatios Res.

PCTméyoﬁw@(p@@ﬁauoﬂ . %@éﬁ/@%?éh) R Mﬁ@@mﬁo@f (pu!lb‘ﬁéé&%b{ B® wdds/36706),
arent 0 S e

incor g eI PER PO AR BIAPL BT BPY RS PEarar Yorapare
preferafily schtobweith lhwzmmpmmyo lipat epprdee.aligh-pressushomagehigerf rown segenerate
severe flﬁ‘id hﬂﬁmﬂ:" Ere&Nte do@ffr@i@hb@ @or st celﬁl s Q%Sdé gi_e i‘égefn?ﬁwentmn due to

t hat oe not anti a
risk of bR e RBts P b sy dicistis of WS ErvpRISIRIS P 6

compasablt ki that bhtbe @@mq@@lasﬁndt hbwpveo(a&&shadlesccell bggdtetimigeé that has been
found thlgi’(\fe\fﬁﬁNA et sﬁeap&a%rager b Edlyglp{%tthet ﬂ?&erlcx gf 2c0 ﬁx&eﬁoﬁo@; eﬁtr@nall

élg | nvent.i.on (is | ace_in pres
polycatgqﬁ;? bqoa fl%?&rl(lﬂ?}c agd é?ﬁdﬁﬁrlg dﬂﬁpfse?at%ﬁ.ﬁd‘cgt}% &eréal no. 10/ 158,753,
publishedh ed 1312002008168 honeiddeelst, 2002) gan bewsedies di val ent cati ons

S u C h %fuygéf a Q‘g OF&E }_?_r%se(xﬁn&n o Eggﬂﬁ)zs s &fﬁg tﬂe (ﬂg}ét ﬁncro ial cell

e nt ton(r ased
lysate %eﬂ"é'i‘t @ step éb ét iiea‘fwd vy t%ﬂ&ﬂ%@e@Erﬂuéwfﬂ@“ﬁégwmhzamn o
approximagy thé bl ihofisald beat, emﬁl:talhdebiy th&iFRr inMhichitteg IBNASRiginally
Tysed. @f;&s ¥ 'oﬁeyenboxdlmﬁa%ﬂh@}g o0 ﬁ%e%g alcsﬂh Hﬁ&ﬁ‘ bm{ap *Maa £l a

herw se act | vat
cell ysia G igF oo ghigrop f@PﬂBatt?%@HPm%W%’%eﬂ@éﬁf ﬁﬁéYé]in%) qsmcmhlal

cells citafidey sSpei@BeddilasmidDA Teddilg a H@Ets:el!l\lykalte 63)) &Wﬁng the host cell lysate
of step %ﬁlg%ln%ﬁgﬁﬂe By sﬂfft th a%ggﬁgen%&lt}al tl%l e{nd d(g ctlan g% sa%él é;HI str}%ed lysate

trat

of step (1) &% APFIpReg hog C@b«f&féw émt fmrtbwmb@ftmerrnsﬁlﬂ eﬂ(s ifiechlpeateiNparified by
ﬂocculaﬁﬂg G640 temarebxﬁnwﬂus;@e} @hSalkRat gmhlf@\@m shm@deﬁme&&ahzauon of the host
cell lyth ?CC prior to a@Jm n ot}%ﬁz% cu? t tB It_1|1er aéntg é.{ra atlve th culant
d faccording t BRSpt P B IVHE AEERF NS Togy
may betpﬁ@er@ Hythg hogi] cald lymtq; EiisT ¢sla companiiy - of thoingtiablysis buftsr or added after lysis
preferred pH range is between about 7.0-9.0, with an
opti mal pH range of about .8 0-8.5. In another
enbodi nent of the present invention, conplete cel
lysis may include passage of host cells through a heat
exchange apparatus as disclosed in PCT Internationa
Application Nos. PCT/US95/09749 (publication no.
W06/ 02658) and PCT/ US96/ 07083 (publication no.
W96/ 36706) ,
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i ncorporated by reference herein, wherein said cells

may or may not have been treated with | ysozyne,
WQe@hesxkl y treated with | ysozynme, prior to heBE€T/US2006/003015

exposure. Hi gh-pressure honogeni zers known to generate

severe fluid dynam c forces are not preferable for the

host cell lysis step of the present invention due to

ri sk of damagi ng the supercoil ed plasm d DNA and/ or

shearing of the genonmic DNA to a size conparable to

has oc&!?@@l pggr tb fe al‘ﬂﬁﬁ‘:’e E)ﬁqmﬁlaﬂ@ﬁgugahzmﬂ@t\éﬁ " ofle Jﬂﬁ)‘gmﬂ]@ﬁt%ﬂhe present

si s .technigue that has_ heen faqund
nvon N AT B ST LR SBIogIm IS} SPORIFEL T 48d GPAOEETP.0.

preferablydiBiveercAbbwpHaemt abasine 8. S,p\(ﬂas}m af thohfet iﬁa\thldb drdenrse: initially

suspenﬁéﬂn& i}@ed&tgk d§st4n§§d @@ﬁ'ﬁ Bﬁf QQHLI 11%J olSS 0 \F}%t'[gg %Ci‘qg% g@@éﬁ'ﬂ@ 2%

753 u
viv T“E%‘%‘X ’@8 zwbzycresaﬁw ug a “‘?Eﬁ f*ﬁfé?onwﬁf-‘é glpiftige the fygate pH to 2

value yohii@saitlesiconglert denhtuiatiod chfdl&%olﬁblbh@C&dllI%@-ohlhﬁnhHSNA e.g.,

, : "
approxﬁ]ma%lf pelb\ﬁelgn %%Ju eﬁ YZtS%E g%&aﬁ [Zﬂ (ﬁ/gr tllrEi: g’h‘%&{é % Wef%&leg pbasmld DNA
to this pleypfad %tﬂ%wwtecplaawr%s&qnﬁﬁar{eewerqﬁémr it sall piee APIHIPNA,

it will teyt@ifdabsasiBSvidh €dnaitiogh Haye detialibddl fit@d inipBrianhihiihe iiate GBI ot elevated

above rp?oxgﬂaite%j &?H %h«lrglﬁ sESImIB&{& @y g?ngtu%ggndgﬁg%grteasgcf senﬁtﬂ%lt& to

shear zﬁ! ghq:@f[ pf t]leylg%teéalblpe eépvptac} l@fethes%glgm@n A4 acqepds pizdted base solution,
mcludﬁlgbmatmﬁﬂe@m 5Q0fHa Sy B@x i ENAGH Q6 ee pH(sBifted YeHlilyigte BB held

at the %igvgt%@ E]Il[ ﬁ)r a %'%%‘k‘ 3t t?qlﬁntto %rllsg}e%gna‘?ﬁ(zg];?nrl 8P tge c%gc{nposoma{{?%%h[eglg
approxgpatgly @%/@avte@ oF etk thegpll bysnteplp tham R@Frﬁlﬁ-ed dslditipn efrd

concer$iRs Qﬁw@ﬁilorﬂ @ldluRl batabi 1RMed &N tondehtatddl aae!tic faMH Elﬂutﬁﬁl kek., acetic

acid th T%o%gléf df ap rsyggngt u rt{g’vt e: . en% Sg}éecreatsmg tgxea ? t?r;ﬁil Pérf)%lalately
that Oflﬂ}@a’ff@ in @hleh the tht sls were fitpllelybedt i ng host cel |l debris

W th Rﬁﬁaout-rﬁéﬁlg%bll&@ BRol) Hh&;ﬁl ;htlft @NE sy RS EEIHSNe loosely compared

L.l bz ate 0]
o i AunE bt R SO e b bHEB T B DO A Rl
Res. T:N 18dp¥Hat Thﬁ@llk,%hnetlms thitid ©fi B arboinnangd Diedy ip welskevoetvn ifoy it fality to
concurtm;t refie hoétyaageﬁm@ lDtI\J‘AeJnd Botedhs %9 H&ﬁﬂﬁﬁ‘aﬂbn #h tﬂeh SeldcBidy al

fer as occurre
prcioali e p e i G ol BPapiosdiear 2 Eerpigasion
solutiop pempeivin diinwifer pifs duvesepr Gaost, tp whielnt higinbas¢ febitip-hndfsoditme
dodecywmfite @bp@@ hétergaﬁ% gta@deu %r@apw% "I“B@h%h BasDSLNBERD AR @Mﬁpmdy

denstugs e AR e oipoiogBl PR o e Nt i BT A v

the lysgelsingut@lized byiht hdditiop of 8 ¥yeirdden andtel(yileatefancyl) at pBl 5.5, retaining
the plaSthid DA il the Lpbridtdhd Ghp e @RE! Riwetg, tRre 20 nii¥ c-ll;ﬁvk/lﬁc@qgsoa;tgcpwlth

%Vv/iv Tri r)-X- A)vv/v sucr.ose
useof s ésagﬁﬁ*ﬁbﬁ%ﬁhﬂwfwe%# éﬂ?ﬁg‘f Scela‘r?ﬁ?f? dan LRl DA jgloing bu
not limityd@aiagepirbces valumed, the nawd if@ mudipilyrersssoednilh, @tperted shear sensitivity of
DNA agﬁgﬁﬁllf' ﬂ& 1’11glple§gls Jf @@dnﬁ‘;‘?é{c\é@e%e@ @ﬁ’:}msgr@ ISl et%h rZBHP %%%)mo%eng

pr.ox1 mat tween
75:387352). d?é%‘Pl‘t“l"eﬁébo"éoéb%‘?ﬁ‘F gt ghift §ﬁ%@ FE‘BN“@?J“ aﬁ ta%msam Byt is also
importir s dehexss eebnpkbrnil bt geadnsio DNAlpS@erm ﬁlﬂﬁdiﬁnﬁllal miceinlakll Iyeste.

st [] .

Beper IOHEKE ﬂé%gf PAGRRTR resi o BB bRl EVILEy Bk dplpdmia
DNA (P@Serl%@rﬁxamle H'éff@tiﬁ@cnﬁ%eawéla@%eut%ﬂmtsm@fl alpapid HNAhe exposed

approximately pH 13, wherein plasm d DNA rapidly

denatures and has increaseds4sensitivity to shear

damage. The pH of the lysate can be el evated by the

addition of a concentrated base sol ution, including

but not limted to 5 N sodi um hydroxide ("NaOH'); and

the pHshifted cell Iysate is then held at the

elevated pH for a length of time to ensure

denaturation of the chronosonal DNA {e.g.
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approximately 60 mnutes). The pH of the cell lysate
is then neutralized by the addition of a concentrated
W@e00d/0835kut i on, including but not limted to aPCT/US2006/003015

concentrated acetic acid solution (e.g. , acetic acid
with a normality of approximately between 1.7 to 2.5),
decreasing the lysate pH to approximately that of the
buffer in which the host cells were initially |ysed.
Wt hout being bound by theory, the pH shift described

to pH ﬁef&edv& amur*aﬁugm@a e)’h;?s‘%@&?@r‘@ﬂﬂé e 511&%&1)1@@% EnaBhisedubi®

echni que ori gi nal crib Bl r nboi m and
neutralt%tlx steg geﬁgnbemggﬁg Fegm)g&:slad)o fstl7e. @g&ggn%%gw frm)esolutlon complete
clearana¢ is abti anlaevleg' sne&ssm‘._w:tdgm smﬁsecBBmtlﬂmeMIm’;dod%imy Asssustethk basic pH
shift adfR@YBub A% edutaﬁzaﬁa{ Jte oythte gre&ﬂﬂﬁ%ﬁ&m& baffohﬁmxg[ ,%Lgeﬁhe sl dens

DNA a denat uration an en
lysate fg’éﬁhéﬂ?ﬁcwcg? Pﬁﬂ‘@jélfepil‘tt é‘tlﬁ’ﬁgﬁhetcﬁ'é‘ W eAal hedisaisdn Bt al hus. prigout
being Homaldiytanpuaiculat thedry, e pishifisof fhie peeditineentiSielss froed t be an important
preparJt&? E’t§lpﬁp§1é %seﬁgényhécgﬁat%g &ﬁ&: I%Elﬂg I%&I;E)%i%%cpf‘dttﬁ& by )@l e Examﬁ) C? 1).

ucose or se sofut]
s od| und- gy eraabadipgt of the mm)m‘ﬁ’é‘fcé‘rf@‘é‘ﬁ% to P@e@a@%f@mﬂ@m
supercailedl plasnyié DSIA fildiea dail GiRatb adargeborie inisreliyl famehtanhieh &nyprises: (a)

lysing ﬂgﬂﬁltcf%lglsceré C%Rl&mg @&é}caﬁed:ﬁﬁlsrg]labl\fw E”o E\?\% qtﬁgt ﬁ%ate {;lﬁ (b)

chronbsona
clarityog HBPIAR HoRie by oe B BERAEt o Reter- S onagspilileceseareid.
and opfiothilsubjeatd t6 aipalkalihe SH shpffal. s@osec[ueﬁtablntaﬁgltlbd‘lﬁepplls asEAYEd above,

the hos% Hﬁg& Es%a&%@%rtp%&whost cglp%ﬁ)é?c\:gt %ﬂsolgﬁm%efn ic hg gelleDNA cell

S assocCl a
membfﬁl}ea dlwfi%ﬁé‘h elids) genqrating 2 pydfied lyfafe Resipinieg copppryats §’é?’e§h @elude, but are

not llmnwtbfsulﬁéﬁoll@]’plzﬁﬁudlbm ﬁﬂdioﬁhléchrbﬁl@doﬂlﬁjll o @enBiiic DNY. Thiond t ed
embodf:m%mJ o? Eh% %regerng%genﬁory %e 0%culén A0 hr«!:?fecquates tﬂocou{aglonp (%f Ewﬂ dens isa

ear sensl

compopﬁanf tlyp.pm:ﬁ ﬁ)@ls ﬁ)p@cﬁ A Q,r@qtlgelbfsalg @gc}cg}qrm@@ebeg{iéed(t@@ehost cell lysate
after 1y6H R¥®adutred. SlocBlatdh of the?&;ﬂlysatglbﬁ’fhﬁ alamod dls@bs@cﬂ%m eatly enhances

(5:.387-392) .. h %:
the sep?r%m?ty o%ﬂ?ucro bial cg ]Fthsahe eﬁi)w cut e%i‘gnlfl/t é)%etC}p ﬁtl(}fl st%% eSgd CITABS)can be

presen
perforrpedaBerifleprulation tOdlmaltdwmg legdly isoisidarpiiotety Cglb Axiwis eanBigde from

solutioP £f@5 ﬁ&fculhtﬁbnt(hg defﬂlle/‘dbcﬁht) 3t £ Ezﬁhme 3lsilg Fellﬂovéd}’v%ﬁnfuganon (e. g 15,000
Xg, 15 n%upu%esg HICRI g égt ﬂnﬁfﬁf? Tfj%rrlt%h&{é? lﬁ%{\é‘r‘%%al“?‘é dA B(ﬁgé ﬁﬁratlwg using
Celluloa(lmrél@émae@ui‘» rartEkampfapthilteishdan also brewserh 5t additien tegentdingagien, to
removetr@snﬁﬂ%ﬁd%%ohﬁge lpgaﬁas mftgr t%c@ﬁﬁéﬂ QN RaRE & BmbVel, b shiRfcoiled

pusasf G AR et QRO iR BEF Lo St gminans

~ by dowgigirsemn pﬁréaatkmrpechsqs@mgsmg thosetknown iofthetalide. b 0S.6. Rpeniotgpbication

No. 09/ s 7or s@tﬁ}a? Slardk 8% o6 H&Lrﬁ@r&nﬁslte?@ﬁl?dmgd dsPard Ot théaﬁ:&hlﬁ\ﬁﬁ/gntmn

neces equent floccul ati o

As s u CC ar‘i‘@‘g BQ?F‘&G’E%%EHCPIF“% 8‘%%@?@&%‘%1“&{“ at Pm‘des Le.
formatlnlegﬁwléﬂ@bnaaggme@tee pA dfloct et por é8@ntlationagat"iionmaterial (e.g., a
polymeP)%édQB %@fy%ﬁhﬂﬂzﬁ@ﬁl n&&% WlﬂQr@l;y sgﬁlnjlateL'l)ﬁSiﬁrIu@es tﬂérfc)lrnﬁﬁon of

| occul ation proce not to ly the cells or

seclomgi S 11 (S ISR T Dbl org oGRS gl bl
matter, bmursulallly yettayndgardvite Ull@revérhieqe insolitheflqb(ish itk kggadgatthaterial
formedR & ?e@JH of lfl@é’cﬁﬂ&é (?er;cjﬂﬂlﬁltgmogé/ & d!:l%s kPlgcs"’h? hm%xteﬁl%an be ?asily

pr epar at or he subsequent occul’atjon o
separst T SBo7 B 10 Gkt PP ARG aR Pl on Seodex BBy Ergnt factors
Agai n, one enbodlnent of the present invention relates
to a method of purifying supercoiled plasm d DNA from
a cell lysate of a |large-scale mcrobial fernmentation

whi ch conprises: (a) lysing host microbial cells
cont ai ni ng supercoiled plasnmd DNA, form ng a host
cell lysate; and, (b) clarifying said |ysate in step
(a) by flocculating host cell debris. After the host
cell lysate is generated,
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and optionally subjected to an al kaline pH shift and

subsequent neutralization step as descri bed above, the
whowb/083kl | ysate is flocculated to renobve hosPCTEE1006/003015

debris (e.g., insoluble genom c host cell DNA, cel

menbr anes, nodified solids), generating a clarified

| ysat e contai ni ng conponents whi ch include, but are

not limted to, supercoiled plasm d DNA and sol ubl e

chronmosomal or genom c DNA. I n one enbodi nent of the

can affdt ?n%%ﬂgnt om&@&ﬁtﬁﬁ ’mgll.uﬁngfblu%?gﬁjnﬁéa 0 WQ Elﬁ‘ﬂceecfhgr%g Eh&%&& aﬁd

| occul at1 on of rrs i1s onent of
physical ghargeteristicy ef; the pferfabio be Hpgewlatadsiflogeufant ad%%Pthfﬂt"déE%‘foa?ﬁ“mt“’n
particle@ilisioa rad dadcoheentritionas tsuspalsion mpaag @ndifidrer Flbatsiagontiathought to
occur 3 ﬁgﬁ[ﬂ[ &%lthe'r: }hg G geaotf ) Qdc%r:l rﬂérg:@ aﬁ:t?l'chﬁg rﬁeﬁ&ﬁlz R%n't) Iaxeits molecular

| SC Ose herein nces
weight{ dpdgingflqepylaiond (ssaCemping |ea1ﬂ &6} Blpv@%rﬁféon Wﬂéw Rlqgpulation
via chagk@tneut@Batiopdcedrs Py ddatsidmetstan f{Radhtion hgEAR)at Eafeshag opposite charge

from tllgt.ec(f tl%rrgg?eglaﬂg F)ee gcl)cclxlag& Hiu%‘ﬁé 8%91{ aI% ofvé{%ﬁ Ee%[ralggtgoqx %f‘?: ace charﬁ? ora

local reygysq) of @ﬁrgaﬂrtdeaﬂlows)ef&ﬁv\e@tmﬁl celligions agfbﬂf?@é?fu?sqsmh e
efficieicly ofBdtcllRioR fflalcarfeivivichtibh Redh@iléh isfnugﬁbdnﬂeﬂxt {1®n osculant

molecu:l'aé ’WQ%Qt or ﬂs de ?ee g} po?J men%a’tlon NG Aor%po r}&n g%re?a?lo ?tl cn?lula(r gna e%al by

rfnuous
bndgmaélp??gla&@l qagy P%’Sli ‘(élﬂtﬂhafﬁﬁ’datr OPFEIORS @sccelamf pdimserd d@elgﬁew on’
floccuthrt bnfoRES)r veeat @H@)Ddekg&e Uﬁ[ﬁ)@r,mehihtlald diﬁdgﬁh@ flb&ulation is usually achieved

by add1n§mulge %%L{lar we{gﬁtepo ylrmggtg l%l 1as ers onC elcPll &Pa%ggamclcs ‘l-’)he f{occula(r];t adsorbs
to the sufece o{ipere Swhn precf gleaartivles IE)P\INOPSeWé kailp P@fqrmatmethe?r«;by dqieing them
Kgmh@upernatant i's then further purified away from other
cont anj na stre rifij catlon r
enc On"eraSSI I;c]r of % f%egeé)t e 1an s czup ? uesecia 0 tag e&ate?h ?‘6& %Iec%grtlsears] t
describaghpréin aItCiludmg N@jt noolmﬁ ;'Fp @ﬁtgctwé@@ rm}lyeaxmmecﬂiycph oxsmtupadly @fcurring

(e.g., cﬂi@éﬁﬁ b(flﬁﬁém Sﬁﬁﬁa (éjg Seiofe %ﬁcaﬁ@m@ f ﬁncﬁafrgerdh @hlﬁrﬁ S8 ¥mbodiment of

the prep R LRl BT OB i TP e e SpakagRtop GF GG ysate
generappf asdepcribefiatbeyes Iiagjgipottent tatersiderybothf thexeherattemstit's of the material intended
to be ﬂoécluﬁ&g Hﬂd@hbs@c{heﬁfw&ardéds asawe‘ﬁ@..ts gk 'nf'a engl(?ntgrded 13 bP {%Iséf%ﬁ r(Qe

cl ari S ere
purife{ pepieBgosir i e Do 43 Bafied FTEE DS e r i sop G gt process
In a plaagidlddNA purifiegios wegpem 81 ioportafihiesuf koowpsideaisaleht PNAAY 4 @katively Charged
blomolE&Elp:r ﬁmaoagvalmgﬂgbhbﬁ&cm&t ahsgélnﬁistecoﬂﬁioﬁ@ knowna# ﬂéb%t'ﬂ@tl: biterial

cell de?rfs lgldesu?tﬂ% e/%g%’,né&l %adgeﬁgf)c‘é:}/l %é‘tl w1l;l tle geill%lgy ?eé)gil zfl?nogdarzlth the
plasmid Dy&cutbrgitd ©v} purified| Tgbrafigre, uhs)pieferable lthatletmphtivelfylcbesed, and more
preferaGfé Sfedt alp%hzt}gerd%bﬁmeﬁg&léeﬁd ﬁ)%ffl)% tﬁ@ﬂ&%lﬁ!ﬁﬁ)ﬂ 51%15 &@nbed herein. To

1u OWS eed centrj atlion or s np
s ond i VT ROREEISHD R el (HEGF Bive P OEreog ey Beggolan for
lysatestctreaiging @minidDNA| BEG i aatoh-tuic polyaketiahinpgsed bltrepfwlﬁngl uhit (t@dH,-
CH,) %%aké“aeraﬁéé FQLSECL&JQ %&ﬁx epo%g@{!lfr%kﬁ%o eae:? %ﬁ%ﬁ Y?(%OO (e.8, PEG

har acteristic
polymy WTpIsEHeT Heisist ﬁtuip A0PELe sammebertaeT SRS is compatlble with
most ofgatit sollefts ol Hag Sdc€lRnvaikte Solatility CPIE aﬂitfoa:ﬂly(hﬁs a [@6Mdn safety profile as

Fl ti
itis an “f’%g‘eggﬁt%h nglgmvéj tﬂgcci%gpxdx*édm%? Tits an{i %glﬁ'}él n% Ath #Nﬁtrﬁthg H%%% Cvfs
herein, PEGdrdyres rﬂpcccﬂaewf gest gl debrig frozrm Tigfpbipl loﬁatei SP%’“% heweyy¢rethe
wei ght ("bridging flocculation") (see Gutming, R H et
al ., 1996, Bioseparation 6347-23). Flocculation via
charge neutralization occurs by adhesion between a
floccul ation agent that carries an opposite charge
fromthat of the nmaterial to be floccul ated, causing
either an overall neutralization of surface charge or
a local reversal of charge and allow ng effective
particle collisions and increased floe growh. The
ef ficiency of flocculation via a charge neutralization
mechani smis not dependent upon fl occul ant
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nol ecul ar weight or its degree of polynerization. In

conparison, aggregation of cellular material by
wheiod®s3Tgl f | occul ati on can occur w th charged BET/US2006/003015

non-ionic flocculants and is nore dependent on

fl occul ant nol ecul ar wei ght and/ or degree of

pol yneri zation. Bridging flocculation is usually

achi eved by addi ng a hi gh nol ecul ar wei ght polyner to

a dispersion of colloidal particles. The floccul ant

prec:1sque%9arngﬁ1 Jr ﬁnstftii% ﬁwcgc?ﬁ&ag thgR gt Jlégf‘ rh ﬁﬁgssﬁ’)fe tﬁala G acts via a

articles In a oops an COI’]OI‘ t1on, er epy
tradmt]ﬂ%‘. brfsee Hasetstion g’éflﬁ’@ pm Wh@r‘fhy ﬁb‘éﬁ‘ebﬂ? inggra’s dresy with fhe polymer,
adsorbink o6 the aolyMerG atfach.eAksedvdly) PAG gfa? galde tilvihidearsfied e@honent of the

lysate ﬁj&lk? gdhﬁmﬁ%vh@x%ﬁﬁﬁlk g@ﬂldmﬁa%rﬂ”h lt'odtltl&glg Eospc%h dLﬂrﬁn ﬁﬁg PEG is

or nat
herein ts‘elaﬂﬂeﬁi PSrfJgﬂOf@ﬂa@t oA TpRg yelélsbryw agein g pdgogdant’ %deémed da
materiz MhidR indudds the BbdcOlatid)of Bst 44l Qktads gﬁdxthe}'h dBsct drindXB& mechanism.

enbodi I{(g% { thJn bysig d:%{l §81?er1111(1§7@ :) {?lnt cfe@ ci%xgt Pﬁ@%oncgent atlgrhs can

fl occu
precipifafe s thits<if Pl%%lslcm’s%%ﬁtﬂ@ f@éwéar@p &g Woé%@é%b%@f% B semportant
that thd dondeﬁtrdtlﬂﬁ) smmmsect RinGaARS mé@bssibnﬁﬁoﬂpmenﬁM@@%@ﬁltaﬁéd duSing the
teri

ﬂOCCUIgtIOBl s@:ﬁo e ?resen anE:Ir;]t atol. g gescrﬁaeg) %ove sm%e#ﬁ S n&H 101i11c polymer, the

extent pfifloaqidpdien s ¢ qjgdqp@gi@rt@@ got(l phe @olecldyrefghapyl thqf;hgﬁe of polymerization
of the Iﬁm@ﬁ | Ov@ of Bi&l inyRAurQhn EhREGIN @drmind tl@ﬁﬂo@c&bpr@lﬁlate cB@RfittaBion and

molecu?;a?I %/e ﬁr%f ?ltié} 90 ac:ingvettgeelrncg:s%J efﬁcw tt P?CCI%E‘HC{H of Bos{]geg orﬁsﬁfeg)g?g%nd a

vaxietytoﬁﬁptowch s ﬂH’ Sﬁé QHM Rl@lﬂyd P,Néltfg‘@d)ubﬁ@mﬂ the pirdsularhiet pryl used for
plasnn@DﬁAtakn}SEﬂithl&h s &@éﬁ hedeRCEHInEH Bﬁ)rophﬁl@ S oS onGRIREBIBEWar weight of

e oS S tos ELRE Bl il R v Bk P g e mos
efﬁcma@gwe@mf cad lyshteaf.e. dhelueving aahasingpl wireunt offlecqylaged aelthlaDighris
combldeﬂl twﬁﬁ‘ gethiha aﬁ@un@ o ﬂlffsfnﬁlq}NAr ﬂ%&ﬁfaﬂf)@ Fok &xah@eﬂfoﬁlt)ﬁﬁ df8cient

a negat i char nor,e rable, t
tocculigt S P e i S G PR B R R netion as when
using aflpspwolatuddr iweighitB&int dbigl ranbanttativer és puch;ioshbild be appdciated thatghere is
a close%ﬁ&‘}ﬂ@y hek&h bE %Ag:/mml)ﬁ/c%ﬁtﬂﬁbrﬁﬁg Hg)ie)élﬁﬁlj weﬁghP B thuslafly &ecific PEG

ective ul_ant | ysat es
conceng?)tml g?#%mﬁlp Walg}EN}ﬁc osig rfng? ﬂﬁ%‘fﬁllaflw %ﬁlsW}birbe viewed as

a guidetiprgmd sedingfingrte the &tventign asw wiwlef - 0- CH 2- CH2-) to nmake a
range Iﬁ’ﬁxaﬂ%heelc H:lréﬁm%ﬁhcgéltweFEQLMW c%ncfu[‘:t@mo%@&rﬂ@ c%z@@h% the

pol ymers "wi th nol ecul af
N LT A M R AL TR GO LR
efficiers Gingrakuntlolf &. oafi téll debsd, especipdin after badeiacit treat@end of thsE. coli cell lysate
(e.g., pﬁ%ﬁ@ﬂoﬁf%?ﬁéﬁh@%ry%@ﬂ 8@% Iaf)ﬂi%mf gﬁ)l@ (iiﬁ% tah@{ﬁ@rl Mék g%ﬁ}?{gumately pH

Eoroven Sa It IS an |ngre lent I n
8.5). Bygreral eqlldysaiss e £ ‘i‘?{éé‘?“@%fﬁ?é‘ﬁ{‘ gontaiiing RASHSHPNA O%zgte@ﬂaw
generatedibyt foar diffampinethodséasehawn iPHgue 1Y (D esudpbitpekitih STE Dbuffer

(descrlﬁla(as&&prg)%lnh tng\ﬂﬂ{lﬁgswihrl%r&)%h IE fd 8. Qbﬁesukﬁéﬁ%&ﬁ?& §tﬂ§? gmffer,

mc“ba?f}gd%@d!fs’a%yi“@ﬁ s H%Sltthe@P@afictma lysafedo prse/aqidireatmgyy pndiigesuspending
cells indBTES buifa centdifiagld % PBO a0t wbalinggvithl memﬂea_t 2000 ariBaljein g Ykate
to base)g@ ﬁ Ergemﬂean e%ésuﬁjsbqpoﬁﬂ ﬁ%\h‘?; gé‘r%%trsateqﬂc h(:i‘éhtl éfﬁ?lcnft ﬁoctcglgtion of cell debris

r

in the pﬁ sthg;eﬁl éﬁq-,téqayd lyp@glyfaty #Mpru@p@r@hw%mgxg@t@,tq jetilg over a 2-day period

conponent of the lysate from solution, wherein this

excluded material then actg7to fl occul ate host cel

debris. Thus, PEGis herein identified as a fl occul ant

of mcrobial host cell debris, wherein a "fl occul ant”

is defined as a materi al which induces the

floccul ati on of host cell debris via either a direct

or indirect mechanism It was shown by Lis and Schleif

(1975; supra) that sufficient PEG concentrations can
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precipitate DNA, thus, if PEGis chosen as the
flocculant in the nethods described herein, it is

W0 pponsxat t hat the concentration of PEG used PERUSI08€603015
the possibility of plasm d DNA precipitation during
the floccul ation step of the present invention. As
descri bed above, since PEGis a non-ionic polyner, the
extent of flocculation is likely dependent on both the
nol ecul ar wei ght and the degree of polynerization of

. I [l
by gra%@tedleo??n '%ig?}{sﬁtgs%ng\gx?{n 137 fe 1, aﬂanﬁJﬁ%nsatﬁJ‘reo? %reefq}?ﬁé {eggcl oY

concentr at
characipgipecq Absgrvapd EGHRAugEd E@laﬂen @ﬁﬁl@v@k ﬁéq%soff saeé lysagsss @ate
incubafel @& Q 8 lndtute® ﬁhdaﬁenhaﬁﬁfugal TudsRy hﬁasmlémam amutens) EnibdstAte the

action Eﬁg Jx:s)é ﬂ%ccu Cth%ﬁ gddeé K %H%sgt% s&bljetcteﬁ ltq base(?aﬁld t{egtmerllt s%owm%i a solution

turbidigygf %Na‘é ﬁftfa ﬂmwaamawlf J%e BEG é@PO (nnta 6 GorpraFad io 730N of the
control&ie (@W&p I TiRteRe NG HOdd ta;tlcanmam camﬁgaubr&ran E@ﬁs@@is aOf

clarlﬁﬁagE 10N 8 rategyr[g" ge %é% { Stf? ﬁcula%ﬁ a eﬁal%reoght arlgsl Ccl"lt)]ﬁﬁx Cﬁl@%{llng suspens1on

achlevn.‘g ﬁlichOéHtU dl4ritic eaiont Using a mhsm ﬂlhiase/@at@ erepdre gclarifigd hypate | Bygmple 1
furtherﬂieﬁ&i&trﬂ@s' the&!ﬂéé&@ b FHG Joh&ﬁt@éﬁb@ﬁrﬁdn&&bﬂaﬂ\b@ght ehiefdcbfation of bacterial

cell de%rrl es%%tngli\fo% Que ‘Eg%‘ﬂ gﬁgeh%\a n 1 Ibt}% a %B{oynzg? ?llr%é\lA énﬁc(ntratmn and

molecifldr gietzbl velteh devignmyg 2 lsieategy alievs theymast ¢fficiort figecalafivingki host cell debris.
The eff¥Btk S@E@Joné@ﬁdr@ﬁﬁ aﬂE@l@Blaﬁwé@We&ﬂ&@ﬁﬂtoﬁ 3t teDRRR HORGBst bacterial

cets ot it R wRE T BingttE] B ot Cise uftha bava g vlie
performines of thegelh debrio s cplpteds Fﬂngxymtge{lmggiﬁ)l‘%@mp @ilrsyhfqu in the presence of

lysozyﬁié"%%GEJ&%'t@Qba@QQd@a%HJ a@ﬁes@@ée@ Bbove. a0ghich{bISG ARY solut1ons (PEG

ecli oncentration an ul ar
4000 er e o B T8O B aa Fl R Ih B S ey chgtveen
about 1% enidd %d v/ va ‘Bheindetieneera thein mistved jorsetle prgodnpteinpegature for

approxhﬁ‘a\f&}';lwnf%?rs a@‘h@vo‘fml of settie@ scﬁ?&?!ﬁﬂl the tgmbld%? Bﬁﬁ@éuﬁ&naﬂnﬁqt)gﬁm) were

sl b | bk et ed o genc L hanect T s,
were fipther igvertigated eding REEHI00S as al flocandemt Gepiueerd®) nEicksd raantts dRGnitigteafor
exampﬁ' 94 laXSE@f?)f)d)d:dOﬁ&tltrIt o faﬁgel e@ﬁ{s f&fwlﬁ'h cgl@hébrlgﬁ(gckul&i@@ﬁ{ I§NA isnot

pecially ter. base/aci d treatnent the E. col]
precipigail sep E@&ff éB{ e jmilanplasmgi A I?TF%I?ﬁaaﬂbfr“&‘S‘a%%l& gpneslpdsfonPEG
6000 ovey aappEemmxiitnatugde i ptivekb? alout Gh shdt 1065 aoKset Bigure 5).
appr oxhaREel Y Jﬂt'enﬁboi}menﬁﬂ ‘t"ﬁeg;ésé'ﬂt nQrgrluon s [ﬁ%l%kﬁe% pﬁarsx‘ﬁm Iﬁq‘A is

coli fernentation contalnin I nt er est
purifieg fpg 2 lazgrasrale WFrahpl fegppmtagion ?Y@rwodﬁé]ﬂ%a%mts%aé heipmhastrells
contaifmggupeecoilgd pl4sinid DA Lsenpch Hog celblybate; b, &) Blrifpinf t4d lysate in step (a)

by ﬂoc%%%%g E%sggfe%rdgg%;vﬁ?h g/mlexn &]HJI%L% e g}%l"é{[ﬁrb& %éﬁaglﬁl&ﬂﬁen%tglycol ("PEG").

The hostyeelpintteing) San o YF%%’E)%]? Risseate @ e‘efelca AElySomEPe. BiGfaRY R thg presence
of lysokygaine physidhagseal }:alcfeloke ol eaindRaSTER BT 49 dek@Bbtb{dev)li Algernatively,
harvesfé((lz3 Lésgce lpca§-£g§ts<%lu\{1 sa qur%%th 31838 &gcﬁarggg%%%%g%\s d1s010|sed n FCT

Intemaflanabéﬁéw%@}l &fos. PEA O74ReuRInY A PESHSEP/G 8 @Pra)

floccult@ARAGE hart e11tdaBrishih @&y ) w4 Iibll}%[& nfdhﬂﬁa@ whiaibi 18R to IEEEJ; lis
n_the

pel’fOl'I%ﬁ%SllCh%ltlat ) max1fnalpam0fnr11 oI“ ceﬁ%hbns I 18 alggraga? I(leO F%{Kis Wheregn s%sﬂeﬁocs contain
a minirpal gagunpefrpresipigicd plaspid 9Nél bme embféhme}nswftﬂ@sar@mﬁmemlnn the host
Figure 1, and variations thereof, were further tested
to characterize the observqg_PEG-induced floccul ation
(see Figure 2). Aliquots of said |ysates were
i ncubated for 15 mnutes and then centrifuged.
Turbidity neasurenents (Figure 3) denonstrate the
action of PEG as a floccul ant when added to a |ysate
subj ected to base/acid treatnent, showi ng a sol ution
turbidity of 16 NTU after flocculating wth 5% PEG
3000 (lysate #6), conpared to 730 NTU of the
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control lysate (lysate #2). These results indicate
that continuous centrifugation can be used as a

W@ k@pio83i7eat i on strategy to separate the fl occuPEr/Es2006/003015
material fromthe plasm d DNA-contai ni ng suspensi on,
achieving sub 20 NTU clarity w thout using a polishing
filtration to prepare a clarified |lysate. Exanple 1
further denonstrates the effects of PEG concentration
and nol ecul ar wei ght on floccul ati on of bacterial cell

cell deB€DE ﬂ§oculgl@§ Glih Bk 9&1&9‘6&‘ BHtE 8@%@%?&? %1 rlﬂé)tﬁlcﬁl%e%{ gr&@ than about

1000, B AL O E L ol L om0 AR P, ag ot petervly

of PEG 60010 8 finag téricerit@tidn df bawesn labduk 2% anf abhasStr @) mcd@ﬂ&&ﬂe&bly
betweem@o&%%ﬁ& &099‘4%3@%%@ %E{&)fe%eib%nofﬁﬂglt 5548 @M ) ar we' ght

l'occul ation from host baCteria ,
c eI | s Teaﬁ‘trﬁaﬂrﬁrwﬁdlme%wﬁi aPIBNAt IWé‘flféonr PRAE & flageplatign %Oﬁgelbdebn&
and espefallylwharEeris ctgsamet the Aodoalse dorotie deetibdd Ingte pRtifiaati orgreess, the

host c%];\le&sta!g?s scf‘ﬁlfétedqg Qlf éllgzrélag?l}l] ﬁlt@tllglﬁnd%%sL erﬁ?xa}n? ?1 1&9sta§ a@&em:rg)ed herein.

were Ti1rst resence o
Thus, ga&?oi'@e@l@amf%}n%{wwf&ép‘apwséw %&%@ﬁwﬂ%ﬂﬁ&fﬁ?% Samasel kysate of a
large-svi@l¢ intatibiaPltmheatatakcosPhititg: Qlfjlliym(lfﬁﬁ @00cR 0 siyRfceilddipketlid DNA,

om0 o AR SIS Sy SR o
subseqyeng txemtré]éza%élr andy (ﬁéﬂargylpg)%@cp}]—s@f@@ tyspteolstep () Gpflocculating host cell
debris ivithp @olgihet] iGcifidifig PRt DXitetab edlyettlGnd GEcs.. In Dheenbotitei® oPihe

presengg%tnh(% th\?\girlleo??‘rl% gigga} Ee Q%(stgtg X Qﬁgo{ﬁ{latgl&x%twgmgu? E)ﬁ&} a{i‘c{] ab%ut pHO,
prefergblyrhetsen heptph S(Chzgnd @B13er HicpdicP Bhg bafiex 1ra\§g1§yt}1e bostpells are initially
suspensumﬂ naddak., & sidahdiSTRET veFee cdnsikdra@r 50 AVEStsirgat ©d nMsEmrgA 2%

viv Tr183n X3 R)QOB‘?a SRG s%lc]:crlos%gp%t%,‘%n l'Theg 1{):}?] gjjt‘{ﬁe ceﬁ?éatg 6318, hlfté:“ds toa vz‘ﬁue which

strat e,
enable@:eﬂwéqtﬁ depatiresipn oA g eolebld ahrosnopasral WA hie- capploxigtatshyibstween about pil

12 andf ab&it GHI1 At £SdeBdtbed WOvd, the PAarcREN QL WittaHe {18Ri6n bl dbdhic@ntrated base

solunon 1)xcludoh Sou{r?laott fl ralrffei tg § ﬁg%ogggr&% %JI Buttte%g%lglgﬁa? %ﬁfwrbﬁ@cﬁ% nkbe

deVate@fPka@t amseed ofsingtio @%Iaﬁfdlatl@@% C(f\We\ﬁ)HO(HQ@@aFli)@ﬁ feg. 3P minutes). Itis
importddd| Qfo%f:&f @hat ihB pRRScCaBeEl RR bxief: sﬁch %a%l@&ﬁcﬂbNA@%?d"} dle@lﬁ’tures and

ied.frgma
cemon R o e S PR A 6y s S G BTl | ohe P of the
cell lygatg)is thengiepigplineisvithdkd 4dditiomeftagprrenigted apié padwion duclpling bui wht limited
to a coR¥ratdaQEscRGd @olﬂﬁfﬁt(e & QJal/mé ¥ ﬁﬁlﬁ]ﬁlty Sddfleen Qﬂmut £ Al 2f5\f | B&>easing the

o SR o G Rl b b DA e s o

embodpesinyefttipypiresens ngbrylom felates REGhYthod Bif eurtfnsg supgtdild plasngd BYA from a
cell lyga@)of £ BbeReud M§1%g1a1 f@rrﬁehﬁud?ﬁ@%@@ﬁ Bks: @J?%@ﬁg BosPlells contamlng

£ r ese
S“Pm&l@ 2fek 8% Sf%%’gme@ ﬁ o foligg %ﬂ%ﬁﬁﬂ 1%#&%%5@ iipe thg fostcel
lysate ofestp Kd) b alidalineepH shifl tyenisiag ﬂh@/ﬂi yi satddysete si ledvehoaioutqd] 12snd
about FR[B; @ﬁ nédlr&% Wh@ali%ﬁ%@ﬁﬁd tzéilr d?_s‘d@%f ?te;r@% aﬁﬁf&hﬂﬂ&? the pH of the

rat U di s I nt ernati onal
initial g{ﬁgxplio bfﬁer Nb‘%hwhp@l'l?%%s/ Wﬁ@d(@?fﬁfﬁ‘&y betyepn about pH 7 and about
pH 9, IRGT bfcﬁ%fy@?@.@al {bsutpiEia)0 and hH 815t ﬂﬂc(kl} dirifging @id frhifledSteutralized

host ce‘ﬁ%shte g?ﬁ&cﬁ’lat‘i% gt %Bl clfegl)ls Mt%agu ﬁ:engp [CEE{HF Rﬁtrﬁg liﬁg{eﬁl & r@ﬁfethylene
glycol 5‘.1%89 I’?t Thy phé(gplpgﬁpé Blllffeg (g gs aéagqagig%l{]?g‘&)uffmaé defspr(g@g herem) in which the

wherein said floes contain a mniml anount of

preci pitated plasm d DNA. -lip-one enbodi nent of the
present invention, the hostcell debris is floccul ated
wth the addition of PEG preferably of a nol ecul ar
wei ght greater than about 1000, nore preferably of a
nol ecul ar wei ght between about 1450 and about 15, 000,
and nost preferably of PEG 6000, to a final
concentration of between about 2% and about 5% (wv),
nore preferably
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bet ween about 3% and about 4% (w/v), and nost
preferably of about 3.7% (wv). In a further
wepivodsirent of the present invention, prior toPCT/US2006/003015
floccul ation of host cell debris, and especially when
PEG i s chosen as the flocculant for the described
| ysate clarification process, the host cell lysate is
subjected to an al kaline pH shift and subsequent
neutralization step as described herein. Thus, said
cells ar€ m%ﬁ%p Fna}CIQJ? Bduka3E5s0 %in'fée tIIhﬁHg al@é@nag%r ihg Yikdife ﬁH Qﬁft G Jugs‘équent

ge-sca

neuaf 35 s P aP HERE LI YN PO Teasl DGR i grearle PEG may
be preserg fid the ingiat Ipdinbutigr s u p@mmdmch/lwhassmeeh doijcallyodersrmigedso

effectugg ﬁ&ccﬁ:lgt}ldn ok H&eded deﬂr@%(wkﬁ“ém sgﬁtPE@gsoﬁtgiﬁm E Qéltlys(a@ |1J thénysﬁagﬁed to

al.l ne sub sequent
tho ikl At aﬁ“fté%&“iabﬁtwm desegiyed Eplabin W‘ﬁéj" @fain&ffmﬂgﬁlﬂcmhé@n of said
cell detirig $t Bxandplesl).ePhe(ppdserdd jnvértion furthatrélarey th o sbthakdflputifpidg kwpercoiled

plasrru&’\bltlﬂ fx%mQQIeIY z{te of a@ﬁéeusq{xlg gncpdﬁarlr%ﬁgen altlr)ﬂ \&/ﬁ& Joglgnses (a) l%smg host

I n one
cells anﬁwgwﬁm?wm ftdwgﬁsw TOVA by sitesica) budiey, Forwg abest§ed yset ()
subjectp He dst ﬂ&ill@da;e dfetepveE amilRaline PHFshift ayflisil @atpHifls42d lysate to

betweel &E%@g) ?"@—? {B ﬁ?ﬁé&rﬁ@ﬁ%%eoal nt?e sgiﬂg? %e?l l%sgte oﬁ?ﬁ%ﬂ (E) to
aPPfOX%&@kyéhf‘déﬁo d?f»’dlorsafgléasa(eeof §tep (2; ADstasitingrbe ST pfiie(c) by
flocculatimp 8oss tellrigbridfwith@heriidlitin & PHGI600010 Oaidriykalel A, (eg%ﬁffﬁgmg said

ﬂocculaI%cf ﬂoQQ:FIF élel"bés g'f(%%p (@W&yn\{ng al%ﬁé ?‘ig’“& mh g!%ms 8 \[I)\ﬁccR]E'd asmid DNA.

In one eaphepiment of mea'é péth%j@rﬁsgtlw\ﬁw%rihmhywéglg% bigie piefter of step (a) is a
standar@ RTENOERRE: CON&ANS 9sogyme AP ﬂisQ)pHmb&b/yean&w\@B 1 tedbouttpHH

prefera&l? ?ﬁ%etgrg %LRH;]I% and @ ? gieélc ! I er emgo %}{een t A e%{RJ;L}eg §EG %800

1 on O Concen
solutionsig pdleq trpaid hﬁ»etp s qqgcemﬁhom@ftabwt ﬁaWOe(lVY/Vt) oIﬂ@ fwthRmkrodlam of this
part of th8 @re{i&ﬂ: 15%&(51@ the PEGflotyiBatiefell & thhr@tniRedtieanetithized host cell lysate

Y PH.fQr ne to
in step glggn ucrog |u8l|’118 cg?mﬁlﬁ&on ﬁ?ng%)nso obtzrmlmpe?let oF ﬁocculéﬁd cell debris with

plasmidypIN4y remapining]ip the superepiatt ant , however that the pH is not

el ev atne&hete@lb@nn@m band pr@aﬁ h}wtaﬁl@h naln@ml h@st BNA csxaﬂhldg y
sens

supercodle(p 6} méfﬁ 1ncu{;n%£] 1 gli;ygf’? O%ﬁ%lé)lj@&f érbtg%%res&pfef\rg')\bsenfﬁéf liss'og]zyme,
Prefera‘df ing thﬁepresemqe or yscarree ralsi subjeatedrie ibasil piizsbidt anil subsqghent neutralization

step (asQﬂQhBédQlBo@f ﬁusq@p}ssem £ A8 dy2Ghrétead M‘il!t:lpﬂﬂﬁthe'r B&{;&ﬂé&:sﬁlﬂ microbial
cetic.acltd sol ut

rat.ed
cell Iysz?e %or Qlanf{;}cg{:, %gccl)]lgpﬂgaqeﬁ ?%)1‘16 & ‘c\'l\iélésﬂl &the c}gﬂxaosgmgl)host cell
DNA, Cd@dn@@mbwg%tah@mb@lﬁgt selids Hretagningipe owémelee blysnmﬁQN Agh thehe

supernali’aldf s 198 ﬁﬂ@e%]?? ‘%rlgﬁ% f&g’%hlgéﬁ%{ D ti\ggﬁ fhe b&'cén'nt@{:ldgﬁ)f b ¥1?(§‘A1sclosed
ysis pp oAU T PP P DD o TREI Y St NS ALY e

to Lee amd Sedal, which aoraprpés adydomymgdyssdallosvedrbyrapld hedting sxdrrasiingt Tiomn the
novel l%ﬁ}lﬁ;l&e @ﬁ!ﬂﬁfa’u&ﬁﬁoce&%} %k%\l%beﬂﬁn%%&n a@l@!wé fr anﬁlty%dméa%rocess

e asm d physi ol ogi Cal "buffe
volumef g[gﬁécﬁ n t%ﬁaegxt Iy%%]i)rpceF%g:flged he [y rgmfﬁengﬁf flﬂ@lert lﬁg:eﬂg%&han the
earlier digldsed Iysﬂbcémﬁlﬁe Foegxafppl}, it @n amcaa{iddahu im eneppihksinicbripaiyon to the two
large taﬁl@ 'recduﬁl&i ﬁ)ptﬁe ﬁ’é"t 19515 ﬁ'@écguré Xis@iﬁ q’a{eﬁ’t P@@E‘g@gﬁﬁ% arP%Qn entS |5| }ag%e d;apital

bout (c) neutralizing t

cost Saveagﬁ |anﬁ‘ %mmf?ﬁ mswﬁn% BYitioB OkGopPeReR e B yhep ﬁ‘é“I&PPt%f* ingliggheat
initial physiological buffer in which the host cells
were |ysed, preferably betmeen about pH 7 and about pH
9, nore preferably between about pH 8.0 and pH 8. 5;
and, (d) clarifying said pHshifted, neutralized host
cell lysate by flocculating host cell debris with a
pol ymer, including but not limted to polyethylene
glycol ("PEG'). The physiol ogical buffer (e.g., a
standard STET buffer as described herein) in which
thecells are |l ysed nmay or nay not contain |ysozyne. In
the alternative, the alkaline pH shift and subsequent
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neutralization step can be perforned after the
addition of PEGto the cell |ysate. For exanple, PEG
woreapol0837pr esent in the initial |ysis buffer atP@I/US2006/003015

concentration which has been enpirically determned to

effectuate floccul ation of host cell debris, wherein

said PEG containing cell lysate is then subjected to

the alkaline rHshift/neutralization step descri bed

herein in order to attain efficient floccul ation of
exchan§efi‘§ qﬁ\(ﬁﬁilohaﬂ? ecpcr ﬂ(ﬁel ﬁy%ﬁ%ncﬁﬂ&@@!ﬁtﬁm Hocedﬂ%%f % 91%?&“ 1nvent10n creates a

feed ff%]ﬁ’é‘?‘%:‘lc?ﬁ derate i A lvmiegl/ et pttoctiatea et
debris dnd HgpentBig af e plhorid DNAkcofieining mipatitan anhiestrifugarivpr Estes batch or

contmu(g@s)ce})t}iﬁxgﬂﬁﬁ hﬂé&b;?ﬁﬁ!e lgﬁsn‘ﬁ&’ BY\I@;' c'&htglﬂl ? %@&Q&ﬁt 1sergmmeé‘l§c§ﬂnguously as

S|1 0l O
it is forpgd; sgnehe ueqsi) %%lkﬂv@gxsm@d ‘cYFf‘éﬁ %@eaf@é Hla ﬁ%lé%t@n gf hogtg}h debris)
techniqGegf theCpraent alvieaioh bed bp Fbllstved iy downst@is pirifichtioa ppkkseds, is@uding but

not hrnltéﬁst@glﬂfrg:cgpﬂ%nv%gﬂsxfﬁg%Fllt AT S%Ag%lt?ﬁ}%d ?F Lii@ggttqngm L%fé) ent
preferaply (“TAF; %%&f%%@?l%?f@iaym@wethﬁﬁplbﬁoluflﬁ% apch §) Bé‘é‘?fl’uowgféf‘@‘
impurites &to halsted(cdingl sichtt. YA p@fcibedsebtkeanyttenabh tlﬁfcamer(tﬁﬁon and

pollshl%ééglg)gxgglﬁldg alsrﬂlg éﬁﬁ\sl; e?tgelr PEE‘FQI a&c%?é’lmlgdnceh IIB% ggﬂloﬁ fo%gw&lf by

microfijtfafierosgpasztied (Sﬁ%@fm)c 115 H@B’F’i %nbe lmglft@fﬁhe rpsenigiBYeR 9N fﬁ&S a
additiofdll peifidaion rg&psvﬂay(ﬁlh e @bteRindSich URBNGAk kRHfi@liasiibdsshbily distlosed

herein. fﬁgom%mgp on ci rocesg %te;%s I?ﬂcﬁldpcf:as %)?.rg) Lf tﬁf% p?esgr{t%%%ﬁion nﬁy glnﬁlh

examplgtt dmn%fFEan twaf ia ithetprﬁa%n% orbEneeef lyy%w era%v ip &he pgpsence
of 1yso@hle0(&1) i@@&mmcaaiaﬁ bita ﬂraédulzn&rpafaambn@ hicﬁdm@ﬁtﬁfl&ﬂlab&ecytoa’EG~

mducecp tll_l ccugatlon 1i) smgﬁe or spe W se rem Pagg@%mﬁﬁ E‘h&eter ent ?:Féh as

a conc |On
CTAB t(U) slecidve|dipsdution pbplﬁn@%w@e&qtt p(dvtioomblﬁmaﬁb@ftre@mz% imppities by
single dr @te@mﬁdﬂdﬁdﬂﬁfon Srb (Bgtl‘aﬂ'ﬂ)}t an@ f(vﬂ) his- di’ alfz&hoﬂfndﬁoG&(e@r emeddlic)

precipita {' ion.c c{fl Purgﬂag Hlafr{ug ?IL:V%,\ %entaratér'l% a st éle ulk oglu t ro 3)”2‘5 th concentra ed

formulgtighy salyiday cas baterdily oresareknt ri f ugat | on c ond| tions,
obt ai mi @ edbsBhirebs 1S présbﬁ q[wélkt@h age £&hdds dEaBHe8 hatkih Miow for

clinical e%;[r%g ﬁawﬁ% é%r pl.lfrrﬁ(éatlﬁl? g%rg Hiwr? I,113\], & %1%1% b&li,rg)hﬂg}l?e%ﬁ%l%atctenal cells,
plant cdle) viesst adrpacuiqviresg with Ewpk baes th@pieibhalstmc@b@msta faus, it is readily

appareilt mﬁ&@tslﬁﬂe& 11'9 the al® hﬂﬁ’m@xlogigﬂ fer@lentdtinf @tﬁer'tl'ﬁm tEhg‘oleErﬁl%ﬁE‘tﬁﬁs 2E

t res
sutablq RS G preced SREHITE: ARSI Mottt e BB RG] are not
limited sopysificpiembf alieiglrgedde plagniid ENAtse#gly(fwsl mwiesbipl dodschngd i aipclude

purificalidh 8¢ sﬁﬁ@[a@l%ﬁ'ﬁl\& ﬁ‘orﬁ‘ Qt‘ﬁ@rl cel Mfﬁéssmaﬁd?x%er%ﬁrﬁah%éeﬁb fagsulﬁﬁlg Bat
r.711c¢

res. sal
aPPfOP'E%Fe %ﬂ&@@mew ﬂ&lﬂ&@ ES e fheéema}&y afen O?Fm%f “Hhfee a@@ﬁ@?ﬁ% tha has
been amglifichineiins @ mammhlimtculoed dystBNA; franenicudbaut fermamiatiamie songamablated as
part of %ng\fegén?ﬂv&m)ﬂ qts\)rﬂl bk %tﬁh 'EHe '}grvxe@%f i Qﬁfl&l%ks%jtog t@%ﬁ'& 51)tumze the

er nat ant . YSI S rocedure can
specifies of e prgaeqt iBentiofdo i ﬂ?el’f@ecét?fl‘ﬂ?é A et hosb‘feuéy B5Y-i F(S’F example,
dependitiz ¢ the Siextl cdichosen, i ey @8 8neassapub kifbjecathd hialdell lysate containing the

amphﬁlsc?]ﬁ%ﬁucﬁgﬁl&%o z{:ﬁl Hﬁe I—%ﬁt anggl% Jq'ugx?geuk 1.2%[I n‘glte J{to&@tep to

i ssue Lee and a ar ses
lysate fi%l&ﬁ%ﬂ%fﬂ% “‘F%HaP emd/frrarmoalbﬁlé%&w Y hﬁﬁévsw&v ﬁﬂlfﬁcmt
Thus the novel lysis/lysate clarification process of

the present invention allops-for greatly reduced
process volunmes. In addition, the new |lysis process
descri bed herein represents a sinpler procedure than
the earlier disclosed |lysis technique. For exanple, it
can be carried out in one tank, in conparison to the
two
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| arge tanks required for the heat |ysis procedure of

U.S. Patent No. 6,197,533, representing a | arge
w@apsvsd72cost savi ngs, and only requires m xi NRCHOS2006/003015

addi ti on of conponents, rather than conplicated

i n-1ine heatexchangers. Additionally, the novel lysis

and floccul ati on procedure of the present invention

creates a feed fromwhich cell debris is easily

renmoved, including but not limted to settling of

to effecftllv8§f\ &9}{3}&% f&ll @}%Ltle arggl%lé 1y fﬁ%laqgﬁ: %He'sﬂgedqg the Qﬁ czm e%§f}]aﬁ‘apt the

tal ni ng supernatant and centrifuygation. ElIthe
hmstb’la% lypis/ypate. At ICRHPE mEocrsess st PGt 2y deBH herin &F awrticatie from bacterial
cells tofphafidatich fiNAmeomilan cdlngFs dpeipleataiinkilledarti@npvad be aware that
lysozyrﬁepﬁh tlgtllJ ggg’éthe @Saml ih l[y51§ olf b%tgrﬁg cell, %uﬁ%o%%gce s-ﬂ}qorqga\ﬁ%llahan cell

arification SVIa OCCU atl on
lysis. Iﬁ%%afl B kphwﬁrsh@)as feserthd ben ypul H’éﬁhbe%%‘é%‘iomP}?\tFéPﬁW"m cell
lysis. Siﬁﬂarbﬁptﬁ'mbdtﬁﬂveﬂi)lz{wnm St § &R qally Wl Clikely bbnefit Hae &5 @bstitution

of lysoé %lf&@aﬂ%,\(ﬁy%nzﬂge ((e motcﬁg) lglogéh)r gcggt?ﬁlc ijx 1%& hlgybe%necessary in

clar’
favor ofjibe él}(@)@ﬁ pH sllgft éﬁ@psg%peyrm@fﬂgs opg pf)s i the Pr&flp@gqth%fhsclosures and

detaﬂe@Eﬁ&iﬁled hetdih, RarbeaSiB) allterIRY i thddl des@itdd as(gait bf thapts@hfihvetion@hd
apply il tg %/?110He%ercfxo§p o] gf%)e &dselt at xghut:}y tg aI%{glﬁg tht% ﬁiangmhl m lAS%QéheWhlé the

rean1s ep e concentrat
apphcaaﬁuls potensHhfoss o Brfséi@*ﬁt@n Péﬁaw@éﬂﬁ dromrdargryscalp ¢ Iﬁ’é’f"blal
fermenf2ttée;" tBik tea;hﬁslhggl dolas!’hid)tlmﬁiﬂ thB v Eitidh Ecﬁild:lﬁ rrhﬁ@{hm\gmﬁt By instant

spemflm -ation, gmlterm Itoigy nﬁcro 3%g ferme Q?ﬂlo{fsc%% 35 lageb to readuo% anya Q/Sé é}%ost cell

esent I nven
PIOPﬂg@i@dPt4néﬂlf§Patl|9@|PIiO¢qS-‘tat| on steps beyond the novel

t Wo- strapphtsi &/ He)(s‘bﬁfeﬂ afd @hh@d ahd Bhdak BERSEd m dn be any

extrachgolmqsonaae ggIA molecu{;': hﬂ&?}l co r et%oe g{]op? ]IC’W o n? lig:e?g’ S and vlgﬁlgllly cg any size.

Thus, if ip readifyappirant tOtthC@e $kdle|d ovihnagt thitivirtuelds| dny plaspiid capralﬂe pfpenplification
in a hof1E&5 sxeféeab@ra nﬁgfﬁlﬁﬁl%@st @d1, LHIRTYARA bPHE frbthabdfihe pRestfigvention.

I, f
e cBESEE B P SR TR o ol B ] A B o
adminigtati@EGhydans essla fakoecn ke ithorapy féhidle) si ngl e or stepw se
p r eC i MSH@JchBEa iPerd a@&@ e FDWS dsbfHl Bk ﬁSV@ﬂ%lS/lyMarﬂi‘éatlon (via

ol ution of.
Aoccu GGl pifrble Gl FERLUGTE 5 TP EIFETE NG P (Y DL g ere plasmi
DNA fprigkescale ns¢retpwf®@erafdsm fquseofer evatnple ns GalBluCiBotidg Wabcing ¢f ene
therap)P \E@i)rs oi‘he%lr@s@xh Avedddf HEBE 18eo o nRiHBE eﬁ&:)tmg a clarified cell lysate

consi B SEHEAE U Bl RUL L 20, 1 251 G EAS GBS, Rcre
herein. f lowporien gy, ttemowbd lysib/iysuiscloédratve techardody yespritep aereid canl b epamled to

the purgfegggg :oﬁﬁfyr?;:g{nlg?}%@ g@ﬁ;ﬁl\%&i&é }nblgmlﬁ%?)dé Qb tinditBEto rﬁﬁﬁéﬂ'&dﬁonoclonal
antibodiisy (i o Pigh SFoBR PR oo dpide and w0 Fic e ‘?1 BT T
Thus, thd lmlﬂlgditetodnriﬁaﬂioe pioadss &adribsd hepdi@ rahcomedtslsmg thy emerm of a host
cell lyth@ QH a‘ﬂ\ﬁg{ %ﬁb bam: Eﬁ—siﬁft a&c?éubseg@ehngutgapgatfaﬁ ?[EI? Eﬂde(ﬁl) clanﬁcatlon of said

readi arent to thos
cell lysétR PY ﬂ@d“lf“f‘fmtoﬁ %"Sh‘i“%] d?‘?’i’ét may;be £ efdsd toft@rﬂ‘i‘élﬁf“é’f‘ ch¥y r‘é?PﬂB‘Pam
biomoltdukrusikg, fmbcamﬁle Eneiif @liclr biveerialtests, L(bthbﬂ’ﬁlk:ﬁbiﬁiﬂfostsl &6y, iybast) e
mammzﬁfag §§l@t It kw‘ﬂi’l%% hg{llthe Mé& thFsath%d alft pa% tcpﬁ fé/s19/ ysgtba?nﬁcatlon

esent i nvent ation

(via ﬂoewwraa’rocgﬁs sbide Py wniEmAe ‘F5é1°)ﬁhefSP%9Fﬁ°rﬁe&PQ§1b?fa"l pagtigplprchost
and, thus, include purification of said plasnm d DNA
from ot her cell types, inchudi ng manmalian cells,
assum ng that appropriate cell densities are attained.
As such, the purification of clinical-grade plasmd
DNA t hat has been anplified in either a mammali an
culture systemor frommcrobial fernentation is
contenplated as part of the present invention. It wll
be within the purview of the skilled artisan to alter
and optim ze the
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specifics of the present invention to adjust to the
specificities of different host cell types. For

W@ @821 dependi ng on the host cell chosen, iPRCTH§2006003015
unnecessary to subject the initial cell |ysate
containing the anplified plasmd DNA to an al kaline pH
shift and subsequent neutralization as a preparatory
step to lysate floccul ation. Lysozyne incubation al one
and/or in conbination with heat |ysis nmay be

cell typ%kJ Hd'o% ﬁzﬁ‘ﬁéupar F%&\ﬁ;?&bﬁ{ﬁwﬁle% L yiet ﬁecﬁ F%Féx!mn{;lX %%0@111‘6 tlrnes to

elevateg §§|CPV“§?B%€)‘FIH¥ ng %ﬁg?ﬂé I@gtshlﬁﬁla“t{ag}@fl%‘} qtﬁp@g@pgbed herem, in addmon to
maximah @Hisfabitiads| wifl npedac Bseddetidstlen 8aigning aitketi@dnt artderfedtive fyaik/lysate
clanﬁcQLlIHn %dc&@&ékﬁ&l tf) [h9m1$%ﬁ)94dQﬁ g Fre?e% 1L1§egﬁ&kf8ﬁrlé %ﬂr{f’ %109 Qf Jugn%fgcules

1 an cel . For exanpl e sal
other g loemil QNA’\Aéﬁhé upshm g %vﬁétepaéfaqrtbﬁbl}?rmrewl@blwwés thp alkaline
pH shifaiwill beran latpradtive pirifloaih erep & loﬁge\ls ki biosdlebide BB pldefied is resistant to

short t@rﬁ%ﬁﬁ)&%&e Hhe %]%tﬁm In[)t g) Ed l!gylﬁg ‘?e‘é/alngfs @?tgylfr%% eycol
Additignaldy, rwpr?CﬁSS%saﬂﬁreé%l‘é‘\ ﬁﬁﬂﬁfﬁlle'ieéf? Re@|cpntqnyiging (e. gsmﬁtqnwﬁcauon
proces@b)l PHG @atdn@itions copldas riidd %cfpitaem@a&th thefldcSulmededl debris.

Ii kel )ﬁihgfar%%fslcgle Hc%%](af 1h Sne%l%f?ﬁc' } t'ﬂé %rgsent l?veﬁt}/o%g??\é rt.;‘:“cul‘uvatted n any

yeast
liquid mﬂqr%w}@ﬁyﬁ pritablg {or Brew, g@é@@&‘? guchlqlaf sllopeat t}tewéesent 1nvent10n

can easﬂ}/ keddapred P Urcsimb fdr nﬁthswslo@wdylh@pl@dnmd Dﬁhu@m 198&5cak nflsivatian cell

culture! e‘fenf ang kS]lture med1 gbl dj ofc’ Can%%zll {ag g’cl tﬁj c;}n%e aseg While the

C a n easl
dlsclosmg?qdb@sly lasppéiaabie t) fmqﬂhrefermee@@mor p\ﬁt)deerwlueﬁs, amespesialy pseful
aspect bftthd Besadt luﬁ/blﬁibﬁ is sb@&bﬂl@y&b larde)spBe &h @&&Ehtétiﬁné’@ lcG1firds OThe term

" L1 f
large- scglE L I}IS?CI herelxp & con31 e{elc:l)l‘[\cI)Abe tAsl cel'lJ errhen; atlon vohtI c8 f’f %%afe[r 6hﬁn %L'fout 5

| ON OoCus on
lters, asthasefisdmpyRdiopm farme@mtg@-vsme et tbanobiuap liters. The large-scale

fermenfaﬁéﬂﬁﬁé’iﬁ@to]ogﬁof thelgds&nt trREd¥LRA Q'a@ﬂﬁéatﬁ@l@%hrﬁ@hﬁ sﬂze' IB‘E‘S twhich &present, but
.nvention to

are notélmét% I th1 aggrtomgiateglc_’rﬁ% 2@'8@31?8 ﬁ%@%jg%p% lﬂ%rr g%?pé ream punkcatlon process
descrlbﬁ(éfrsmeﬁ phih¢ presentgrientiye, osyseldcwtaining p ewpdreoifed glhaymid yOde affinterest

are ﬁrsh&%st&?ﬂrém Qﬂlﬁﬁ%&@flﬁnﬁ@ p@@ld@ﬁl@ll'pﬁét&&%luﬁ? 'ﬁ{e%ﬁ%?the M}eest step is
ol ate

o cond R uer Bl re B P A 5P IR B DA ocls roma
liquid maslivescig buitable igpludingibginotigpied ¢ cehmifisgatomyor migndfidtratips rFoc etainple, the
harvest3Rg n4} Ednbigt oF ¥ ﬁﬁxfatl(ﬁﬁ'thc%és%@mpr-gmé%) cdn'éedtr%tnfg%d:‘eilsyusm tangentlal

ose skille t that vir
R R TS T TN ST AT
concenpyrtef @labitlestailipddsrloei Glitikabstaneekd in swhn fibetiors@b@iseat sy

transmén'ﬂfan Ie&gfj: ﬁ‘lfet ﬁr&‘?ur@ rcﬁﬁﬁﬁtw rhiB \lﬁ:rgl:igeht&? on fm& and ﬂux In élgdmon the

cells may @F{val y %ﬂgplég xﬁ)ntlngnowz?tg%z? ng u@‘gialﬁFta%G Ide:scrq:s’uon of a harvest
procedwel fir hacstrinlaeilo see Egarmkneeton@3nfea. vacci ne or gene t her apy

\Y; e hI C l'I‘ﬁe F&ngmﬁadn%e} 1 agzgtoad AOV? QQ\V treag]é?mﬂga?l&(? grggess for the

novel si s/ ysate clariticat
islatiop |°6%!@tfr‘ﬁ1a&f?d6 laggrid PRy e %ﬂargeéfale fg@ispiPdon PR EEesying hnal
concen{pst@s/polishing wenthit@esulisSin p@vdaetl ipfayinia DINM édueg A3 dedpbamn d
downst pf.ulif%gﬁ(% &gss a% ‘ff'tl raatgg t? E%%‘Hlug IDI\fA ugﬁ&tugﬁ fegllﬂleg er{eﬁe?h?s that which

or “exa , l'ynuc cCl ne or
occurs g the ﬂ%ﬁal fr%éceﬂrhé%% hts beendaiifipd rﬁrswlf efivgstrepm n)mf@ghctn@r%esses (e.8-,

nmet hod of generating a clarified cell l|ysate

cont ai ni ng supercoiled plagmd DNA conprising the

novel |lysis/lysate clarification process described

herein. Inportantly, the novel |ysis/lysate

clarification technol ogy descri bed herein can be

extended to the purification of any reconbi nant

bi onol ecul e, including but not Iimted to proteins,

nmonocl onal anti bodi es, fusion proteins, genom c DNA,

RNA, |ipids, and polysaccharides, froma mcrobia

host .
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Thus, the lysis/lysate clarification process described
herein, enconpassing the (i) generation of a host cel

WO y®a83721(i i) an optional basic pHshift and sPGBEERE003015
neutralization step, and (iii) clarification of said

cell lysate by flocculation of host cell debris, may
be extended to the production of any reconbi nant
bi onol ecul e using, for exanple, E. coli, other

bacterial hosts, other mcrobial hosts (e.g., yeast)

after thg Q‘lo&ﬁm s'tag 3¢ &x@ H;sﬁeanl ﬁun\ﬁutllon %e\gé c?emn@ecf #%arp o tMel, Iﬁggeﬁfmventxon)

artisan si s/
The Pl%?rnalrw | e%eflﬁeaﬁt TeIing i 1h6 Qé%ﬁeétIXSﬁ‘)‘ﬁ fteg ﬁ%%%@eaalfpuflﬁ@twn processes.
The ﬁqar @ﬁ@ﬂtratioﬁmﬁﬁhmpﬂeﬁcﬁ tieghpedsit inbantibepisfests h Hovaistréadspulifitdiion

techni % \%%s (ml Wﬁiﬂlﬁ@ fton{ YR8 5!3%89@& tq{g s Geel? a{rkhei%l‘“x erpercoﬂed

| orm
plasmi %?Hésaa P Eesl ﬁ@gth%stréa%wpear q@Mﬂﬁf@ﬁa P’tOFf‘éWé LR Iieﬁgual urities may
includestioktabill feofaid DNK, kélhuneproteiab te_Zrﬁhmir@laft&tpﬁBr pﬂﬁﬁ@hbrb;ﬁdcesses or process
compoﬁegl[g%ke?eont Esna rg%g Iohg %%Sl\xggﬁ Ist sgpe g de%etégg rsi use %i:‘tcesst’:lectlve y gregpltate
plasmig PNA t |t il hepiplapt fhytélaﬁ novel daypsfrpaEpR rifiertion Bercdescribed aspargof the
presenﬁlﬁ)vehﬂi'tﬁhtmﬁlw alilesedit z[ilybhﬁmﬂﬁs&:ﬁiﬁhﬁihatioﬁé/&féIuh&&tef;@tb fd1B purify
supercéﬁ_ﬁﬁ pla ? Er)!(e\lg;nrﬁwglf er ?e%gtin?n%l{mglfi‘ltles W, e{e Qlso Bonaé)nlﬁ]rgtmé Sald% ﬁ}ild
allowirjgrfes rﬁﬁawnwentap r@ateu vrpekaple) bufir f/?luw | Thup @s deecriped #nd @rgmpdified

herein @&Hrﬂof/dl ﬁ@ﬁﬂs@éﬁnﬁﬁuﬁﬁcaﬁ&n dipng ﬂﬁ%re%efh&nbénﬁ&ﬁhﬁ%@ Iaﬁocﬁa@edbﬁth additional

sl st.ant t rt.term
punﬁc:ﬁ1on grO{:es%Fs 1?—flu n& tholP no wa gllumga tho eBunfec% Vsnlnée\t/hé)fis rg}osed in U.S.

Patent ﬁmly@tOhWOeWéWéﬁme)A@meﬂ |a§)trhan¢vyl uPPtI’PmF) PortiecgBencproopss disclosed
as part DINfe préseﬁtQﬁk%htﬂﬁr @Gs WithidBe sbofdTtRPrISN Invénﬁoﬂto,mdﬂfd@ﬁﬁ |nBve1

downsl.peam maf: ciagénosrgegc Igsngl egt%eére%f\ﬁpr\%ﬁefnwgt ﬁzﬂfc[r)rg:tgxg%ﬁsx{/]g glul‘@& ;iunﬁcatlon
techmqsle b\ﬂlplsdesmtmeg iegverell saalzhide pririfieasion alocdseyeesults mnke rofoverh ef
chmcapgr&ﬁ%msmi'dw tIt 9 Qntﬁ'iﬁ%e@?sc&%nt df ‘tﬁé&ﬁﬁﬁed‘ a?ﬂs?tﬂ% talﬂﬁﬂélfngﬂmanon
ro e. chosen
schemd ERT TR Rl R AR RR Y S0 BU BN R0 MR can
easi | yrhrefored enpteatodimen piohd pieseﬁtonvemx kogmpokes pupwisyeany

concen[}lltﬂﬁ}ﬁblqjsh%[f rV\fHEEElln 49 @ovﬁﬁ@éaﬁl ﬂﬁﬁﬁ&ﬁbﬂ S?Jﬂ) Q8 to G Wlethdd 65 punfymg
Sul

S“Pef°§ggw %@E’%@%ﬁéﬁ ?yswﬁ a%ﬁ%a{iun%?%gﬁmﬁﬁ%t%&81"&@‘9“3"@“ @
precipiating saidahyeecotlal rdavald IBYA faed, i co@tntofingmidpcipisted, vk oieg ,
plasnn@BNg%p Sfdréfitrtiol ‘é@&ul m@&%@mﬁf ﬂdmtrmoﬁ SBAL (e N QB of

er ment at 1 ons

or
ooy (gF. vy o et g B Fasohcencn GRBR, BN & port o e vl
polishiwgtepiof plasald DY Alparificatial regimbd is fagomdfor atuindiar ofoéasere SFiesk, solution
phase lﬁ’a[sﬁlﬁit A Es@@é@eﬁm W shdar ld'arh%@ %ﬁherplﬁtr;fh‘?atlgr?fnjo&s@?!lrg S Qp to purify

froma fernentation vol une greater
factory|pradgetien NG o aUTE R EPIUOP SRS LES B ABIET r@gryﬁlafm
conditibdseprpvidisgmiteriahhetrit inan nasageddiel at madehsed toncediritvhcald aBovasalecreased

filter aljg%t ¥ hi‘Q’gfsg nFLﬁso%g%‘@ %g%ceﬁ’ %lulﬁé I%?Jix%}neljlté 1‘5} &1%&51:9)& buffe:r?1 The

\ppr oXi e ernent ati ons
Supercqa’gg Plﬁ%‘aﬁ’rPHértP bs REzpiniBigd B]rSE?@é@s“bQ}’é &t hopbpern enrishadiin e cellfpsate as
a resultpif @S@ ipstieitd et do@Astredi0 pioces ek, |tisus Qﬁﬁh@lhﬂ td’ilgen&a&hinﬁﬁﬂlﬁig| ed
puriﬁcﬂ%oﬁ?e@il;ngquneg ¥ d}.hg %gle&gttn?\regt%og) gé gf t;ée l%ﬁ% {)ro é%gtfée cg/ rafl ?fpsrm(f.
purificaiign fegtyrent He eh”éfl*P\]Fe@ton% prafpdiment ¢f ﬂl@@ﬁ‘é@ﬁt“r’%ﬁléﬂ’ \*mrowéﬁslwlasnnd

the cells for use in purification. Any.conventiona
means to harvest cells froma liquid nediumis

sui table, including but not limted to centrifugation
or mcrofiltration. For exanple, the harvest step may
consist of a filtration process conprising (i)
concentrating the cells using tangential flow
filtration across a 500 kDa nom nal nol ecul ar wei ght
AJG Tech nenbrane, and (ii) diafiltering the
concentrated cells with sterilized saline. Critical
paraneters in such a filtration process include



10

15

20

25

30

transmenbrane pressure, inlet pressure, crossflow
rate, concentration factor and flux h addition, the
W@ e006®83Taly be harvested utilizing continuous PCT/US2006/003015
centrifugation. For a detailed description of a
harvest procedure for bacterial cells, see Exanple
section 9 infra. The present invention further relates
to a novel downstream purification process for the
i solation of clinical-grade plasmd DNA froma

DNA id ﬁhﬁ&rm &IIRLEBN Rkd-QAle ﬁﬁ&bﬁm fermERABR BNE bﬁ&sﬁn&hdﬁ?é but not
ste that. resu t S 1n

tration/ polishin ed
imited G el ey B R B o B RigHE: PESiep o e
presencg of liyidzyraer (iDfyspe dedEstionamcluding Bkt adt digittdro Ploasiatich dDdMA debris by a
polymep%r el PEE ﬁ s'd%nﬁe%%‘éﬁs(m) ﬁ@%%§§%e%¥é@blt%@ﬁ&:}> mfd%ﬁA w1th

e intial
detergery, gk at“’b‘f“’“d‘ﬁ@fgiﬁ’éé‘fﬁ p%Wr)r stV el Py, DA Vi a
salt solyt@hi (@) refntre] dflr@inibghitnpaities byegingtef or bigwitepdidig@ionto heCaSiOs; and,

(vi) corfaé{ftﬂaflén(‘tﬁlhfagﬂd BAA s mgpgﬁ&crn ag(? ?uc?o%ﬂtgﬁ{g of Qaf1d %ﬁt@%ﬁ{eg ﬁﬁﬂi&d under

I nventl o I nter
tangentiaf Hoyy fﬂitfétéonwé%u thip El%rthf'sféfrﬂaw&ﬁfétr?t@a/ml&mﬂe ftPR-eftresent invention
represefitk auisgs@ton (ViheT Helatidifionalgne Getibapro@esk Phdtddabiva gredh @ tokhe skilled

artisan BIQ@SC%B&S’ fop Exalnpl\é ?ﬁ hétgpm RRES grﬁ?%)bﬁcaﬁondagw&sﬁ rUgSa Iglrtent Application

urifircation qgque use renove resi
No. 09/Bfomi[ {spp7as Ieprgprpigd Eséqeferepgpskg{egx that has been enriched
I N SUPeE6ao pdrdehipg @e hd dEINAres d@ndetSdiibil/paishib®puhification step of the

present %ﬁtfoﬁ asﬂ% %ﬂed&ﬁésgucﬁ ﬁif@dwal ﬂa@@gge Ig%ﬁe%sir? fhe h%m?l 1§s§t|§: laéjzrr% ult of

prior “ﬁﬁ?‘%ﬁ%ﬁnﬁ SoynsiEeRMUFBCateR E?Ceﬁfﬁﬁ cﬁor ?i‘@]”l’lﬁ Sélétfmaﬁorwlei@é@ré@élsmng
purifica@ibn PEQOT @B DreS@NPOGET Gin PE ﬁS@erataﬁwﬂuﬁ 88 thuki-pPécefpiadihid DNA

puriﬁca%gl? }e%ii{n% %}(ﬁln? ﬂfléc'dt 19 %SS 2%%19 ABPhc tlong\%D%A% 5 ‘é?&f@uﬁrﬁ re%ultmg in large
quantitigs4f &bﬁfalﬂ%éq PIQSﬁ’éi lﬁm & povdetpd fore ahich i desifed coei bavegispepded in
liquid f&ﬁﬁlﬁlﬂbxﬂﬁ’dh@& P8k e;@ﬁlpre,lwtem@ﬁﬁmon bfWaitobRMJSE¥I BYate (e.g., by an
upstreamtpunflcafon IFOCGSS IIfCPLXh fbut no yeﬁ tO tge Tovglaut'gftpe%mp%flfBﬁ%n&)mcess

describgdrag mrt efrieri msery Hivmim)i fatlelsc mrge@t (@lss ectd simeBulamaneiipg bromide or
chlomd&@l@t@)lﬁmawus@d dogwc@gaté 1S m&w DFRTEInORid ik ifedly R & hile CTAB

is preferrec{ t%r kI)le ?elecl!'l Ve recg;;t?]tlon ?)E}gas%éjBNAdogk}\g §§$O§M%%y? Fnalg? Fa&tﬁ may be
used, mslﬁlélpg bﬁ netHigited ogeradecytrireatitylaamopiui bréyeidesr shletidet 8AW t h

alkylmﬁadymmaﬁﬁhm BMBﬁcfe' AR ARRIYCAT IR R dhiREhd dbdaaylﬁ%thylanﬂﬂ@mum
brormdeU)réh I;_l,tggt, é%ﬂfcykg eft ygéfplh%ﬁq)r{ Al Iyi:ag]tg;oglgglrgm ht?e gelfﬁc},e&)ﬁzlmggeg chlonde: or
bromideygalt] dodery} danerpp pldpridg pat, rrglepaty jitmdtifyletiat &rmnorpmbrelssle or chloride. In
additiorf] hﬁéﬁﬁaﬂwﬁa@&a@ 3ftnoRfimeBBp RERTENEe dshME Eglécgﬂ:ly ﬂr&cqhﬁte lasmid

thin S of the pres entjon
DNA, {3 U WO P AP Sl FPPLS B b e b
ammoniyeychloridesmepbeaztnniimghlaridd a3 BI'Cy dmﬁ@ldtmedm omhedin shs egmmercial

product Hﬂuﬁé &frﬁﬂh@ﬁ‘b&ﬁﬁl@ R 9! %ude%ﬁﬂeﬂﬁ% eHehiBg h&ifleQYkd al |
ur|f| @tlon ess which _results in the

°°ty1d°5€‘é¥’8 iU fhiesfe @frbaq&% ealhamar&mﬂ\%&mqmwmssa\m (Fqpppercial
products neludd ®tyﬂwt1d10m hafded (@BCK bionigld s@t dnil 8exaddcdpralidigi bramide or
chloriddd L&g-lfsanqe@tbmm&sﬂ;ﬂa SrﬁH&Ea 1%%&%@@9@ Ql;éll.lgoﬁlug& Qi bromide,

ualit uired er eo erefore,

and alkﬂ?fg’e@WB%}&Fhﬁlé'ﬁth‘&me@ Ié>§ SUBTC ERY Polpubtissidsaeayy
domnstrean1concentrat|on/pol|sh|ng step, wherein said
downstream purification st®p relates to a nethod of
purifying supercoiled plasmd DNA froma cell |ysate
of a large-scale mcrobial fernentation which
conprises: (a) precipitating said supercoiled plasmd
DNA; and, (b) concentrating said precipitated,
supercoiled plasm d DNA by mcrofiltration ("M")
under tangential flow filtration node ("TFF"). The use
of
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precipitation with M, rather than ultrafiltration
("UF"), to concentrate plasm d DNA as part of the
wo pwalospal | shing step of plasnm d DNA purifi cat P@RUS2006/003015

reginmes is favored for a nunber of reasons. First,

sol ution phase plasm d DNA is susceptible to shear

damage when ultrafiltrati on processes are scaled-up to
purify factory production quantities. Additionally,
solution viscosities are reduced under mcrofiltration

ammon'ﬁl?lpﬂitg ¢ %ﬁeraﬁ’ﬁ Qa\éﬁlgblg ?roﬁ?étﬁﬁél@de I;upﬁg nét%mqpcf t%éﬁ?ﬂ%&ﬁ%eﬁzyl

I NCIr ease oncentrations and
ammonmnr feggharijaieaad allpfdigethylehyl ‘ifé%?@@”@‘f”é% oyexwkseﬂéf’e@w Pistaypternary
ammonfudOaits @roaidt sxatrples Mtladd 1, 10ctad(2-outhii vt dnéicguindligum chloride)-decane,

1 6—Bis§.ﬁxﬁ&{é}ﬁ%i %,?,g-txpxhe%gl RNI?‘I) }pg%ggmg[@& Hgllloﬂlﬁlhecq oh@fg%gﬁge éra)

have
triclobipeainm ¢hlcgile. gpd e blﬁr@‘é}"f Te€and Brie CHOM ?P?I@ﬁlﬁiﬁmcble@é %%Polymeﬂc
quaterdaﬁu&uﬂasﬁilamgtstdﬁauawnmk s@RApol i shing purification

poly[oxazetﬁ@e giurgetﬁ)yhmtlrhcéet gn%gl]l 1t1eth Pm?rlo)%gﬁeng ﬁ§h18I1 eﬁ gyglyb\?§t

dlmeth]d@pm@;(@nr'gp)é]N-ﬂ3ﬁth@}qeox§?fbsémeq}f@ﬁ$ylmun@q1@) ;ﬁ@g&@ﬁq@ dxchlonde and
alpha-dL| mm@m.mfbxy&wmnhmmna@m dDNA i s purl fied froma

cel | l(,yat?iomc de%rgﬁn ; mau(grﬁﬁ bu ncit %Furﬂeci: tf) %S”A? bcaF B, B NRY nfoaptrec%ﬂatg y

a process 1 nc
plasmi DR deomp Hooeusted apdarclsvifpciestrell Braaiontier o Fingipeisrewispfishion

examplkgf&wmllge dﬁ616§e6 Iilfnb YyPateit A gpBic o NEOB70579l (y@m YARtepwide
C ag a on

premplga?l 100 Cp(gfﬁegtl C \ﬁles 0‘8 e}lt ah%%glgl? %uc[J Bregiglpaltllo? Q?PE ’Ilh ow cugpr%atlon step
can be pssd thdwlprprdsipdatt eallaleris apd nqn)sumrq@@{:@l@m@% gl@ cell lysate, leaving

the sup%&ﬁﬂ Blabril DNA 62 ﬁnt&és@ﬁﬁﬁe@uwtaﬂl o BEGRs: of tBdisiBkeRSnvantion,

oni ¢, det er
said celz ?y§a§ SR tfazﬁ]bes? «ggxfzraféogﬁ% &aqwt ?Nlt Y% clgérgay c?f the?loFcuﬁated mate(lal or already
clarified G vest-flofculn@mandiysigy dlarifiortion viese. dyremiifugation of tlaseudqiesh raterial).,
This lo@Qﬁﬁfr&ﬁ QR B fhidRSb{h h1g§-5\ﬂ preeliﬂt&loﬂ: Q&8s G/H@ré@tsh&[‘boﬂefd plasmid

via pr m cr oFi |
o LG er B el GG TR TaRSORTS Koy crdotosin. As
describpd intdetaifl indihS.rRedet. ApPFicatibi So. [0p/815,370 liepra), mafepwise addition of the cationic

detergehOQEASR ;nﬁ}aitdlrfﬁﬁéeﬁggding ? E%Q{ww) erafiolRiRSE leaﬁfféﬁ %@Etb NBTET buffer,

I
sencralg Ay CAP PR VpT SR Poatsbirk 05306 P8 AT 6T Baner
preferablly iflometiow 0 fosah 2B (witeETAB Helihwefl by 2 exend|§]Té\B-ingducetbprepigitation

from atiollt (|S éftfg/aio:agc%‘]u@l? bo%R RRb | 'réﬁ siHeR c@lﬁ@‘{lﬁg wﬁhrlhé-{lsg‘of T @8Rk STET lysis

buffer (feé'f, APPEFLmately ?(éxinlﬁl Trp—%ca,rf:rgcglgabé aC?,ﬁ %Q ré(?? Oﬁg}% %DL}% about 8%
Sucroselovinbiut 22 MricafH&etfd). dt witlivé pithin gheipmyiepof ik isliBdd apizasto ejter
prec1p1&£10r¥ x@@gep{o% ﬁgﬁo An? g&ﬂhzirfﬁgs ofszlall@cﬁzg Bﬁfel' eﬂL aﬁﬁh G %%dl&xem of

een enriche sate as re
the preﬁ?flt IBYeiﬂ%?n %IB&%%%W@H@“@WF@BW%@ %ﬁ“&%{f?we residua Pr Otems
and endatodie §HM%. DNZGplasiidtxqplatningsall i sdié af@t flocculation (see Example 1, infra).
More spic Hﬁ%}}; i@k\lv/gf]é’ﬂ% lns4i6 nﬁg NQélr c!aIx Beczﬁlhédocg Jx%%aplﬁ&te tB Eﬁnal

I nventio I ncor por at

concen }Op |of zﬁ}obté)e]é@ cbrprdgq-ﬁpal @th% PR hpprégprpmt tfoé@ohféltratlon If this low-
cut det@¥e@nfkdipitacéh dtap 1i.i)eﬁ"omBabﬁlﬂoaéﬁlﬁdedi r;@ltd 12fordNQarifld o 5sadiNPsate

Ge. be(fcfré' Peﬁn%%fl of tﬁégéc%uliﬂgi dofl 3et%\£§mcﬂf§%@ eesg\bs%guenﬂmanfﬁd by ¢

centrlflwefsanr@eéhode:ﬁwe @émrcély E@B@w@w I?qlfslang ﬁlvmm St ARy W?fc?ﬁlb@%lmem
choice. As an exanple, after clarification of a-
m crobi al host cell |ysatezée.g., by an upstream
purification process including but not limted to the
novel upstream purification process described as part
of the present invention), cationic detergent (e.qg.,
cetyl trinmethyl ammoni um brom de or chloride as CTAB)
may be used to precipitate the plasm d DNA from said
clarified |ysate. Wiile CTAB is preferred for the
sel ective precipitation of plasm d DNA other
nmonoal kyl tri methyl am no salts nmay be
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used, including but not limted to

tetradecyl trimet hyl anmoni um brom de or chloride (TTA),
w@bkdoghsy7ehet hyl ammoni um chl ori de, al kyl aryl t rPEEUB2006/003015

amoni um chl ori de, dodecyl tri net hyl anmoni um brom de or

chl ori de, dodecyl di net hyl - 2- phenoxyet hyl ar nr noni um

brom de, hexadecyl am ne: chloride or brom de salt,

dodecyl ami ne or chloride salt, and cetyl di nethyl et hyl

amoni um brom de or chloride. In addition, alternative

of the pﬂé&@ﬂt GIvBRioY, 230R mléfWug&E@&Hm&n nQ@p @éﬁ)@ uliffzed as the first step in
ectively precipi

the oveABNESER mwﬁéé’ﬁ%éqm&mf&fﬁﬁsgm Sty dedippig Tous.in e
embodinead O’ﬂz@B &lalideld b mfddchyidtgleand/pt claified lysangeodrhied bydbsnaaeldipstream

punﬁcﬂi%ﬁ] I%EJQP&' tllré"ﬁr&glt %érgl%n (o fﬁﬁ%mce%aﬁbﬁ‘yﬂ bg{v@@ﬁ zh%!lt 0, 40‘(;) and about

ni um sal (commer.ci al products include
0.60%, a\fhawnd@d 5?§gq9801naﬁif-‘obéaty‘f“&|ﬂr?é*@w|a SRR hrh 1 '1“8 frcas d%fﬁ%Ped
above. G\Ghiy) 1d®dlemwltﬁmmmplm;~hewammmqum atithntol atie said piampmudlebange to adjust

to any ﬁ%@l‘ilﬁﬁ ?%‘6 stuﬁgg- ?Qénlr!;ml‘ﬁ@sl élﬁ)el(b%%g@ %fi‘llne T ?1§st cell debris

e cet rIC umh des rom age sa
flocs (gge by githey teplp %‘Ptrﬂf afmtrtfkl%siﬁwdl@etmds clone P if e9njungtog Wl@aﬁe'eshmg
filtratidn), @06 kierergék teyg| JCTAB) calrte ilddd By feediizg0M %2 6l QiR Egam olution to a

cell lysﬂ}a ﬁ)yal fa{alsc%g%hﬁ? glg}rx) ﬂl ﬁ[ﬂapeﬁtﬂ{]fl %ﬁi’ual H)gelll’llj rgrl]nc(l: otomgs (low- QPE:step) and/or
Supercqqlebylysnnwwéqut fta@éff Pwa’et@?ch AP§reimteih Fﬂﬁfﬁ%mﬂ@?mm steps

functloﬁ CONFRRE Cip@thth Yhe Plaskhill &N 20frgii REputtics. AR dEstepdiike calogicbaded

detergcnt s dﬂp%ﬁ@({% 3300%{ E%gfq f\ ﬁﬁ{ Eé/n s?e?ng %éner%ﬂér%@e%@e%ﬁ)ﬂgg c@xﬂglgmg

SUPerccé%Plém PNSufor eqnt saffidissitiian 66 Aeteibed i Ai Rifppisitpligation No.
09/875 39, @sd»&,)t SEXAKPhESH df ﬂféhébd%red filter cake (comprising supercoﬂed plasmid DNA)

is perfcrm%io %a Ibtlt?er soriretﬁ)n %qf (:).)ptl %m('Gs {en%q}?!uidry()ﬁ%;%%{t%g r’i’ z)ncen%ra?on 15
detem@ytlpyohf@wmg the F@}gsqtrdﬁlqu ﬁgpprcghﬁ@hmﬁwlmm@@n Hariciesel dgsrements
or, indif¥tly, by ﬁxlaz@ﬁﬁr%@lw smml&m;asmsie and the bis-quat referred

to as CDQer p¥1or c&éwnsr,'(%]am g}ui?fccat(on ec}u‘n ique W qnc% a¥' .be useg 10 helg lgg?]erate the

quater nary ‘anmon I'ng" poryiconenes
plasmidyBNA-enriched cell lysate from which supercoiled plasmid DNA will be purified via the novel

concenfr&lo @B%Hﬁ& E{ﬁi RBeHEH ﬂ%ﬁx‘f‘ i thé‘@r&bﬁ)i@«taﬁﬁbh N kRt Y feibiing

hl
mpu i FA SRR ) BBy AT DTt PR e inGRsiagy o=
Symheti‘}rmﬂ)ﬁte@ eciymp giligple]LIASE (ddvetredMingenls GompbrasiopHgmgod, CA 93438). As
descnbled fnrabad 2y, d’%@?&y 104ki610 REMDARTIATD @Jﬂbr% l288tion A, G a

ut . ng
miceo At 2 B e P o e P B SR o R paomid
DNA. Hpdthtod cagdivan sifidadindos varigey|of miws@ﬁsanlwuel butvent ligitesd ty dtergent
(e.g., CRABST ﬁ&yﬂﬁ%ﬁdoﬁcﬁﬁh bBmicHBlaGSid @xf: é’é@ﬂe§ @ro@e’ir% afild ﬁIQJ\ 0@ recise

at ent [.ication
"‘moums‘)? Eb%g 10y regpized fﬁﬁ%@f‘f’rb‘ﬁ g?)VF’ﬁ‘Eggys(l)u “PF&“E?B‘& ‘wf s @FFPeng i the
buffer @n{htlgh {cgtsalpcacinphtical; i(idinths tregunt Gfleal DN ipgolution; (iv) the volume of
SOlL’lthlp ﬁ‘cp '(\S p@rﬂ&ds Qme%ﬁﬁleg @)ﬂlcp ?nchﬁﬁueéﬂe IteFé}QtlaQ ahd &€ {y?é &iiﬁl?uuhzed

ebri’'s and naqn- super coi
througlt?@'i tPe puificatian progess Ty, ftnr@ I E%?Y@F@éﬁ%‘ aﬁ?‘ﬁ’éﬁfl %Ctﬁkﬁe L) Pe added
during b meaﬁesﬁnﬁcmoh lhen isay pedy N &tisaanticipaiad tioan the emtrod bfieQiSi0f to bhalded
would pcrlﬁ %%n grﬁf Abgﬁl 30@@1‘&% ﬁ’c%laklol / L &t Tfﬁ\ﬁ@pf}ﬂﬁﬁgupon the

ear

condltl?l}s geseﬂlpegtagca'e ﬁsa\y@rqs Zptengial cgff?r@gas}ﬂegqngmg 1 thg IO(t pt b@CaSlO3 available
post-flocculation and |ysate clarification via, e.g.,
centrifugation of floccul abed material)., This | ow cut
precipitation can be foll owed by a high-cut
precipitation step, whereby supercoiled plasm d DNA of
interest is precipitated away from soluble inpurities
such as proteins, RNA and endotoxin. As described in
detail in U S. Patent Application No. 09/875, 379
(supra), a stepw se addition of the cationic
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detergent CTAB may conprise feeding a 2% (w'v) CTAB
solution to a clarified lysate in STET buffer,
w@emenst’eng a first CTAB-i nduced precipitati onPET/082006/003015

about 0.25%to about 0.35% (wv) CTAB, nore preferably
fromabout 0.1%to 0.2% (w v) CTAB, followed by a
second CTAB-i nduced precipitation fromabout 0.40%to
about 0.60% said ranges best coinciding with the use
of a standard STET lysis buffer (e.g., approximately

for tha@%eﬂm rhh) Bsd e’secftlf)xpgrkla&%fdaxﬁym o rBkigd frgm B8P B0 2Bkt 38 erams

ab Ucr ose
thas%aaﬁ CF 5°ta§D%o‘?urmse tRfeRy P?ﬂs@ld?ﬁmpw rfion gy e BiRfegPlerapge of
added 5é(abiCa ik tarvtebrszbouttl @S @id260 gpnelsCpbiDdtmonofitamgB$A,tand more
preferﬁw Bél%&eeﬁ o Ry a zln%rh'c(tjé S/ g‘ri])gms\b@ [olta@ EﬁAb l‘ifhg ﬁl(/3ﬂ§¥§ﬁa€é%und that

i n one enbodi nent of resent 1 nventi on,
atypl%lcﬁﬁsmpuaﬁias?rg%feqweéEWM{%& -4l RAWE sl PNA, But sgin, the

conditiony fohigICaionmis@pticasiag sale upwati ef disvnand iertAbOw iR oldtmm a

explau@&'%&le Q%&eﬁfaﬁyt Qéc%'slﬂsﬁné:ﬁ' iltioh Xﬁ@&?sfléfzk FF; Bérgxg vz%v\?tr n%@ toward

200 gfmﬁABCP%Oai@awf (RPN Top e B Cloﬁ“én‘é‘*é’PP off NACh ngreqsgs the
capacigy of LRA™ fooDN & rhd @bedr fpudifiesa Mot fofd, il HHHe viesful tth@niS atandef to
conmd?x%\?\%gr Qf gong&ﬁﬁtxogg whlch gk%[ﬁfd Jé&gasec' #9 Smgdn (tsfr t?etk#ce&@ eeJeH' Ris

eer ent preC|p|tat|onse orma
expected %@&Eﬁfﬁﬁ%bcorlgfg%tléﬂw&ﬁ & ctpnge; f*éalwl@ w% NaGlapfepp nyaéva\tté M
NaCl. (As.n6ted ated, tHe @dsopiib afl impiritih@itd HcQasi0) miyadc@el 4 sich®Tsispwise

fashlor?‘ "%sddeL ¥1§§1t iff E&%le e§e §§ Q:tLR)fA a(fils%tlon p?o‘%% )élherem Il}e ﬁrst

uga on "net one Or onj unc
adsorpﬁ@ﬂ ﬁt@rﬁ TRenbmed vidaihe ﬁﬁlf dise@dygion phdepraept-ipgnsed, EWﬁeléﬁt@ﬁ*@ﬁE@# Dra
leads tb BnoRIremeItEdidsIAt MaBsondsisdeR@tiem smbagéwba@dhtadsiqiueﬁ geRh used in

order tB E{S %F]rel!mtzé he %l'ﬂ?u% (%Q:alg%m sﬁ%ate ?llll‘irllﬁ_?eglgs 10%1 Igtgd ;b> C X ct a‘g’ %r? 1‘1)11t1a1

Pohshlpg yerfosthe ¥ed@tlon ‘éfﬁ%séuﬁllh?%F*&Pl eBPIBIE omﬁmrtcvlemlasmc}ﬂzré lmfiahplasnud
DNA.one enbodi msnt CTAB is added to a fl occul ated and/ or

clari fXIV% the %gn%}ale ongo%g%gl age e?n)gchet;1 1% sn oe\r/c%ﬂe zfc’s}ng asa result of a
purificat| presentr i nve

varietyfqf heth P@@r‘!‘é@mm aftdi d@wnmarb evzrwéatwn tolyiqueg sm@%/@mzﬂ cg!g@mtmn and
final blfd O%handb &iEEk Een%@llﬁpd‘r@ﬁﬁb@sre?@deﬁlﬁﬂg% fﬁ@ﬁi{od&t&hnﬁdﬂﬁoﬂé&@ of the

f
overstgyo R B B ol indiee B ST wli B L RP e o ar
removgirftqnsraﬁpl@m@DNéwoganmg prigion pid catdenirts arig plasmed BfiAusp at o

physwﬁ)@héal%@éébﬂaﬁl& bittre® s aﬁ Hesiad hrodhSt c,*éh’cfeﬁ@art10§ Y'ﬁk%ent h&Sion relates to

e diof bRt 08515 B P B B S ATt PGB ATFORA b
well larpsin mstiods wsing p &Ny prédipitgdri¢. girmtsiebplend diysolaalpaiols SHilpglyamines,
cationit H&t&r%@ﬁs‘ 8V dinElynRR £ipRALLELE G otk 01%amc AB)in 6birddBon with

296 w.v)_ deter ent ut| ntoa
miroffihon j Raneg LS Ireh g Rk SR SLOR DKL e ¢ her
concentrainthohshingsed déseréred hateir ivdiot poxificasion dfplesmidt DA ep)itirgidd pawder
formulSHAE HORbJL ‘ﬁ R @%Hﬁl&tm% G5 SBme with SR p@hdRred product is

pi.t at rein both detergent preC| pitation
resusoBghe afiﬁﬁfe(ie i O PR gD 40 oA B B G PR it often
plagueflargmachlerplasnid DEg. puAfisitioglegimens. %@mﬁp}awﬁd DNAipeecip@sien with, for
exampgeéﬁér%orﬁfc%l Wclnlnmp 109%9&&0?&1% tl\% Hﬁc@ltrgt!ifj E@Jﬂeaﬁfl r%place

ep to generate a ter cake precipitate con a
final uléra’%lga%lprcgadufﬂs a@mlwlm infigal bg%géﬁn@gﬁ/lcorgaqt{ahon procedures Tor

di ssolution (as described in U S. Patent Application
No. 09/875,379; supra). Sakg-dissolution of the
recovered filter cake (conprising supercoiled plasmd
DNA) is performed in a buffer solution of optinal
ionic strength and conposition. The concentration is
determ ned by neasuring the concentration of
supercoiled plasmd in solution at various salt
increments or, indirectly, by neasuring the solution
Vi scosi ty.
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Anot her prior downstream purification techni que which
may be used to help generate the plasm d DNA-enri ched
w@200b/0837¢at e from whi ch supercoil ed plasnm d DNACTHUE1006/@03015

purified via the novel concentration/polishing step

descri bed as part of the present invention is the

adsorption of remaining inpurities in a single or

stepwi se fashion onto hydrated, crystallized cal ci um

silicate (hcCaSi @), such as synthetic hydrated
plasnn@ﬁkg'pumicﬁhéﬂ pﬁ‘@ctegeé- WMatlglﬁ%’c? %@iges Mgﬂ %cﬂ'&lﬁatlon rategl and lar[ge

porati_gn, descri bed t
mwembrp awa@rowa%mu% mn?ﬁaegtapfcﬁlﬁaﬁace 6Fishs cwbpfe%%?%wbased batch
procesadidiokddama prior iGafbion) U.8 Patend Apphdatial Nd1 0%/B75639P I(suprys atcdded these
hmaugﬁssa&la;téanryc oL R,]E 5&@%%& S@ﬁx‘a@%& ah a;aufah&%m@ cleb@iPa

supe asm cium sili cat e
powdersg Rifé ta W@Wk %S‘ngeﬁ?ﬂ‘}ff?’f{“i“@s OVEET: ba%ﬁcoaﬁtpr%ttwon Tequires
large sélieiit tad6h ahDexdebior Gbrit vaste disposilTidBractlcal folafze-ponle solvent precipitation.

The nn%gﬁ.'ﬁrﬁﬁ bgsleﬁ g;%@&e bftheprédent F?AVQI’EJEP Qﬁﬂggré&%&ttﬁe%nen% g& ?r'ezpt%at is

reqgqulire
required) g jap pliggpajive I@W@Plﬁéarawateqn)aprrﬁ@hm When Ltﬁfd I ApiEqneyth alcobol
precipiRfi@f € Bdntinddus Jolveht@eddWdry SfteR @AM stdifBittids Ehafofien S&binpany batch type
ﬁltratlo%o?gl?ﬁo#%c p(i)ta%e ?rgduck ) the amount of total DNAin

vol une of solution; and, (v)
perh aﬁélereior?ethe pEfentiBTagongpipiehio mehod ef RUFE ingepRsE Bad Hasmid
DNA fidith defl §/sdtyy e 1@he-Galk inididtidl lerﬁéﬁtzitlbﬁ AuighdprikddQa) precipitating said

supercf ﬁ(ﬁ lasrgr%% }r?t\lgo?n% @%g Ec'e&iat{ng %zbd pre% I(L:ci:d Cfﬁ;lgerco\ﬁeogpqas%ndt IBH?A by
microfigptipif pndentingpntiel fipwhigliratiog mpde. | Ip opesenhpdifognt|g ‘lhéﬂfe%eh‘at“’etﬂl*fé‘ said

superc@R® PRimi® bNAG G & SiBtet ¢ 3@@ (@dldiﬁgja fnﬁintbs@lettéﬂ fiedd@thE G Econsisting
0 {

ot oo R RS R Al PR sy A bR )

isopropasol)y dtdditionah PNe rirdeipiterie wiichdapyen dbad do mncimln@ thegupagfoiled plasmid

~ DNA nhﬁgfﬁec.)) 1%@%‘; e bbtehrea fohdI, HBAKIntd, Catiomib det&%@;fﬁpér@wding polymers,

ves qui dance in a range from about 8 to
Umhxﬂﬁgﬁ?mgﬁﬁr 0% ®4si cvgrans of total DNA During a

typic éflherpfoassthp drefNpNnyrnenf reletas foamerhod of ukEyingrseferqoddsl pdasmid
DNA flos el fosat@mqggé]&% 2iBbidl FerRGhMBE th@lb @Bﬂpnge% E’(aﬁﬁ‘&lﬁtgt@ig said

sopere o f B TR RUIES00 BN s DG A e CUFE P o e prageeoid

plasmiORNSA by Inecrofiliyaion ondst tasgratial o flutatmale t Ppéipitatiopdiptamid DNA by
PEG is Qzﬁﬁd Inu el Qausiﬂgnmre%hgee@mb @Wﬁﬂm@@%tG 80st 40 1975L BV,

ain, e conditi
B"’Phy & d‘§’6‘r %ﬁy"‘%%%fl“%e%ﬁ)%\?"dlyéfm& F%P‘ aHO“rC%PQfIfHS PGS
highly ﬂdpend@mrmd nltelcthsnt@nm itheadlyabow gie DINFulytion &ed Hiahdhyeys et al., 1975,
supra). NRELSRI ok BhG Rk c@é;g:'dtc astfic AELRD a%alacroném}ﬂdtlgg' &f IOWS Qhown to

pI'CClplB%%Hrﬂgn am&@t oméontagle alglrsrzﬁq:%%rag arvgllg%r arrlgl‘fl/gf ocEst proteins in
solution (Rullgakels IX &rel. ,Cliﬁﬁfﬂ(Mdief B)f)l RARAGA 91195 0 LiINA Setrtielf (@9 13eupra)
demonétxrmﬂ Eﬂetsé gisabﬂlw b%ngérrﬁeculeg f"&lilférerﬁpﬁxolgéﬁzﬁ lvUel hl@ witl BEG. After

I nst ances t o consi Rer sal t concentratlons
determipgie it Righstimgleendas massddNA Hré“%‘f?ﬁ’ﬂ REeTesmtiplfyeat p iy gpconcentration,
they denel e d sizd fractiGnagopaahedotfiainid N4 tibleafdstbaed e gadipiatingoas

molecﬁ%}ﬁmpgevg\bﬁ?gﬁa%%g%gtritgﬁs ?@?Aﬁte@cﬁﬁe&%@grof Blf\léﬁn?ol - Qes from an
clongatedheniled §3ip 9 asAMBRCHE @@Bﬁll@@taﬁdwr@é% Kuehalal%?r*fﬁwlwrs 34:555-
stepwi se fashion. As described in Exanple 8 herein, a
stepwi se LRA adsorption progess wherein the first
adsorption step is conbined with the salt dissolution
of detergent-induced, precipitated plasm d DNA | eads
to a nore robust redissolution. A second stage cal ci um
silicate batch adsorption is then used in order to (a)
mnimze the anount of calciumsilicate during
resuspension, and (b) to act as an initia
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pol i shing step for the reduction of residual host-cel

genom c, open circular plasmd and |inear plasm d DNA
wWOG0k/083Te1 generati on of a cell |ysate enrichedP@HUS2006/003015

supercoiled plasm d DNA as a result of a variety of

both prior upstream and downstream purification

t echni ques, sone type of concentration and fina

buf fer exchange step is generally perforned,

representing the final product purification step of

558), thQx@mg.érgitg DAl md?éc%%.?t?gﬁrrgg b fn%l.t: cférlié}%hase transition gi oshelléa;vg nlti Ieta z|11 1996, J.
am. gy S Qb S, R Pon it of B R IR et g lap col.

while aPhigh @gcmammnn thes odntrdt oo gmt gobuic enfanattess. SWiticbutiedng towhd by
any pa%r'tlﬁgg l‘r’ECpﬂ Yl§)'uént Eb%r&ﬂ)lxtli% Dm%? %ﬁfﬁla @xcmﬂ‘oﬁ Glch bt z@@’EG is added

| red Pr oduct concentration. present | nventi
to the p?qépjélfcggtarfl@g fcﬁlgloa,l 1&1@1@6@& ngh the w&ternxg\),l%qulefs rathsr than with the DNA DNA
will noCiowmemntithalid RHG pcdusesdTiita gegative purfdoathatga.c Autier PEG is added, this
exclusibf Qﬁhﬁbkétrﬁoqpanﬁ opé Igﬁmnccio %pp&fmwﬁth eb l&q

usi ng reC|p|tant (e et hy ene
conceng@e& ﬁ)&ﬂegds tlpérmt 05 &lg})gm n%%shoxférh}p Fk&ﬁx&m}a@t l@fegyepp@ goncentratlon of
PEG requigddiragnat yespiaitiod is ifphhBde fagest & séndn@uhaion BEGand@ular

wmgnqgﬁm&§ Fﬁﬁﬂgﬁgg% P&gp with mcrofiltration in a

t'angent tration node. The ultinmate goal of
t he ndvapretyREe Hlemflraeﬁmﬁs?ﬁ%ﬁlﬁ\*f@d peepageseimiaseid DNA is highly
dependbr® ipinrboihShet ddscefiittivh andlaidledtiaObeigdl isHa RECQNé\cqﬁaﬁtlﬂx the pigsohid

DNA-c @zﬁtﬂ? \Qg?oﬁutifof? rﬂ%&e@&miggc{qnm éﬂ_kﬁgg%pq%/\sﬁeénmg 91 rg I{?E xgﬂﬂec% ar \(f)velg‘htsairrgn 400
to 10,09Q033 ¥ 53 fefechior the abilifis & nresipitpte glameid DM %lt ofeplfigy{Fighre Rk Said
studies QérR&iRdte that DAY js Gﬁnlﬁaély’ EfSubfGA @ GV HETHI00 Mt b 1Bd maéduRNweight

of PE c?e%ye% t{jea {rgigeil %n%?s o? P%Jl'{lﬂéc'cessgrg PI\IA% &liltgltlef]jl\?Aacﬁelﬁr%Qstr elgixus wﬂ%e the

pur1f1czélg@hrﬁ1:eéses @ietnﬁléﬁted ﬁ:Egn@fﬂl@e@}@m G 6900 RBE ﬁgﬂ ag the wjegipitant for this

part of tlih @feﬁbfnt inbenfdn, 6m of AGT ﬁmeraattwln Bppetetthdt @Eth!ll}ey dng PbB&Rr weight
trati

PEG ca1p Ibe S‘s]ed go e%f%glvelé Qre&gﬁa?ee}?l & C r%T?weeX C}w %Egr D}IVQ range of

concentraton proce
about 3f08 {91 sha2O0tONAopayer. Mhelathowngmp@@e@ge@bculat weght PE® aith ghich to

preuplt@fets@%rcbﬁéal{)ﬂarsﬁﬁ IiNAJgh ﬂaﬁ GF the ﬂﬁa@édn@dﬁtrﬁtﬂil%hsﬁﬁlg tdcBiglR described

s, B e R R bR B SR LT L RC Rty i vitin
the puryjevp efeans sidiladdi s el toj rrka thisrdetormingtipd. ieepatialbyrin light 8f wiRais éaght in the
instant A4pREAHSRHR Bxalidle, &%&Eﬁ HE AprrSiRte AdnceAMAb LG PEGROSER order to

ation si.ng the necess
om0 R 58 S L SEFF G2 0B L SR SST gl oection
3). Thepesheres redfoDiAundsT pritindiffeung thupeletusts endigiel PBY goncenteiids. varying
said D@H&H&l&ﬂtl& abioRerd £HAQl0 RYBC blﬁﬁetﬂﬁ; s Qe1y QB 'w'il?& eln@l{ugt@red in

rati os and, excessive, vent wast e
‘arge-SﬁaﬁaP%f&a TR PP o GRS PV EiVF‘sp‘f"feﬂt“F it g PEG
8000 whingheofHG ¢oneenirgion basgchiqytio elsst 29% (W/hesep Faserita)i Teentds on effect

on DNAJ Ecﬁlﬁ)tﬂ £y, hb S @@e th E@utﬁﬁ ‘E@fp@i@ﬁre‘%; BRAL D RentRioh R He E&Qe for
'k ultrafiltration approach

mvestlgg}ea %’Z‘hthﬁ?é‘ats Ilthlg.B?]f% HWI t]aﬁtl D%Atvﬁt in the ¢pgfentration range tested is
complepty@mcmlthtad byabput d %R0 3000 @IPEGS00/@ntenti@o0 vES% waydibein the
rerneunc}i?:ygfl tgesstlgﬁefs tiés&%eﬁ lir{s@(a %Bl@tsec@ig& fg g 955%91@%/ sz?Jr Cﬁltéry gely the

tration of_ al coho reci oduct . ere ore,
P“ﬂﬁcaflﬂléprﬁfr‘eé%féﬁlflquﬁ%erﬁwﬂe afest 2%0 %Géocﬁéelﬁw tg Prepipitaty RJsHE

supercoiled plasmd DNA froma cell lysate of a
| arge-scal e microbial ferpgntati on which conpri ses:
(a) precipitating said supercoiled plasm d DNA;, and,
(b) concentrating said precipitated, supercoiled
plasmi d DNA by microfiltration under tangential flow
filtration node. In one enbodi nent of the present
i nvention, said




10

15

20

25

30

supercoiled plasmd DNA is precipitated in step (a)
using a precipitant selected fromthe group consisting
w@Roopos3dret hyl ene gl ycol (PEG and al cohol (i ncPCiuszg06/003015

but not limted to ethanol, nethanol and isopropanol).
Addi ti onal DNA precipitants which may be used to
precipitate the supercoiled plasmd DNA in step (a)

i nclude, but are not limted to, PElI, polyam nes,
cationic detergents, crowding polyners, triplex agents

DNA. @ﬁwco%ht%opfaggeryhsw&@ |Fi/g‘§fét5t$nd1c-ﬁté§ faf ;S'Msﬁnd bhs 1sQ:6§1§1@t@f~y precgutated
es a ne
inat g o TR ORE p iR R O AP Bl sl € Conccitarea

PEG 6(]@0 crlgivin &d. g. f OPamemt iafed o st ibsktie gmqmm i elgcrcc(1a§ plasmid DNA (a result,
for exaBBl@ Gt 1&%&1’1@9&&@}&&:6%%%& b@tchopfuﬂi%@(ﬁ ABPNAuAEd, Eblectlve

prec1plgpc§%q? {]%/1%{5 @gIA agﬁ 6%P@B?r1 &n %S?ﬂ?l{s}) A r {:fﬂllcrl]lgn sﬂacate) to a final
concentrition of 1004 (wét) konfingrathprin thangyelroivadtrefith cwcénittht angpolishimg prrdess of the

present nq\@ﬁ:tioﬂl feataha %nﬂirtaﬂlt@'gsggsgth% f%ﬁog’ EQJHI&I th ﬁ‘lQﬁthe%q)lasnnd DNA-
ent e, causing little arraetot

contam@\g@H léiat vylth PE{ge Snsurglt%méﬂﬁﬁlpreg*pgﬁw & comglfﬁ Thenlgrl;l:ncsyof PEG
precipi3Bd cdble id@3jgateA® albiseihgsiechodrteneafierHBE ddditien i sufE€t to complete

DNA p@%@ﬁétﬂh t ]ﬂttﬁecéﬂldfag dlp&&gﬂ]%e%%% sQJtigH &7 ra %% Q%thre%r than 99%

concentrat] on of
of the ]21\\%/% gaww:ﬁatgc& teg tzbogﬂ a flve 1nglaﬁ}ogf)eno’&d\ﬂlihtPﬁgﬁsee Flgpfe@
indicatihgthat, fok eameld, Liyb thplrzhsllmtxme,eax ifed it thé puridicdtion atocess exemplified herein,
GROGERELAL I on of 10% was shown to precipitate all the
15 more ﬁ& &ﬂd DNA contained within said extract, |eaving

some RRIACsaREd idetaildn B Exaaples secien e 6@“‘6@%‘} EV@cg’f?R process
discloséd in &1S. Bdient ARRBRjonMal €1875BTDisupriialized ab@ibhdd) . Li s and

ultraﬁl%bko%%en(r%t? z%«:% ?s“&%ﬁ%} teh%j gﬂ&t? B&Efnﬂ%ﬁrgcgs&%r [ljcigs%@c[ ﬁlQAltph&%é%In from
an enrighpq, @lasaie B heoRiamépetn et asll hFst (oP @Wﬁwmﬁéﬂg@,&tﬁw» suchas a
post-LRX BErkip). tTalseds pilleker wgnt uoaldiayﬂnahorafo} wiffer exBiate into formulation buffer,

PBS (see%n%?]l?eg&%) g?dhﬁ?%ustrﬁﬁglypgﬁi}/n %g %Qﬁ s%tls%aé}o?y % Vglﬁltﬂ S Qgprcg(%ately 100 L

or less, fargsg mmwfaétuiﬂn@scsla perifirpliapiicessesysiveg Pvap Weﬁ ganE@z-rates beginning to
reach t&Qiﬁﬁlﬁjﬂeﬂﬁfolo@iﬂ srhuE’E@»@r@meaﬁn@@sm-a&-u@@su@i tHoNAsent invention

relates tm%e i %c%aent PP n an getgqin%l'@f)lcs%mg? Chnsltﬁil%til%e plgs%xde‘Dqé é)ﬂrlflcatlon

reglmegne@p afi sﬁh@vasﬁlwowgn%@@)wn We”@léiqud B¢ diafipiondu&en skehange step)
with a Rmiﬁecg}ﬁtaaoﬁ step Fb1toNVe A BY a PRAS Encit@Alis frbRs v(hiensmdﬁaé/ﬁcmﬁmatmn

under tangen%al owit%traﬁion (copp%n'égurﬁﬁﬁ w1t§%c ureIJG:IBS 18]{2 5%;%5%%% r@ﬁr % gergial

ncentr 1 0ONsS "0
flow filgrgficngan i@prpsent oae cqmpgnpnt@m@@n\wﬁ%nﬁlir@im Jpracgfe yherefytspig @tlcroﬁltration

(and subsl%&&nt&f@ilthttlgﬂ)@btﬂé ﬁrsp@ﬁfopganﬁimeﬁsmﬁﬂlgttb O 3R R0 d
arli
impurit®¥ £ RRE LGB0 ORI 2 e Bt it Ruproapgnt djafcation)

both fujtker gehdenttateothe RN Aphddisglapectbrl G witingghano), dehiydretingithe DNA such that
the finall Qﬁt%rr'cﬂﬁ&%ad’ﬂetdhe& \!ﬁﬁeﬁ’?@ﬁ SleuiPlo6idn@Sink \J?@fedtfﬁﬁin WHilk bhis final

will not interact with
conceny o RRting GemiF ARG B GE: AGTHREING ‘P rg g AT aion
technighdpfshegxiot disionetl redckemdiee Fane s tetES rawvibitation @rdobdddéspriited herein is
more ea%ﬁ?échlalﬂ@&Kﬁé@rn&iﬂ?akdunnge%ﬁﬂky@ tllld(lt coﬁlﬂ?onh&% cQN%uahty or requiring

ncentratlon e l[imt of solubilit

the “Se§ SRR h A av é‘ﬁ‘zﬁ%‘% fﬁﬁ“ér Ennqrtartiprethig B?]V&Brﬁ‘fef%ﬂ’%/lbq?s pfndbeg
required for conplete precipitation is mainly a
function of salt concentrasi-on, PEG nol ecul ar wei ght,
product inpurities and plasrnid size. As noted above,
t he mechani sm of PEG i nduced precipitation of plasmd
DNA is highly dependent upon both the concentration
and nol ecul ar wei ght of the PEG precipitant in the
pl asm d
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DNA- cont ai ni ng solution. As described in the Exanples
section infra, PEG nolecular weights from400 to
WA 000870 were tested for the ability to precPi/iUs1086/003015
pl asm d DNA out of solution (Figure 7B). Said studies
denonstrate that DNA is conpletely soluble in 10%
(w'v) PEG 400; but as the nol ecul ar wei ght of PEG
i ncreases, the critical mass of PEG necessary to
preci pitate DNA decreases. Thus, while the
purlﬁcﬂfd)ﬁ 'stfe¢ fﬁgghrﬁ@r Eﬁ&gﬁﬁ%&ﬁleg W@E&s tlflé ]ﬁ‘ﬁlt ﬁ@ée@é Whs 161115' Iefn?l@yed for

preci pi tant
concenfi8 SAICTRCTRE: GBS BB PLTEr oatR SR DN product s
dried i¢ dtigniratetl dud tb kthaerppiddition tnssaitl kaxbnd/Ailtritisaldiayiltatigh sepldectibed above, as

long as 1&191%# ﬁ%%ﬁ&i&f‘as%ﬁmé@l an;}; 8%&3\22%5&%@6%%%&%&9 'afs@{)eerfsuspended il
a liqui ﬁewtlaﬂsn oBwstths bsprsit of Sy npw guit %m%wfescrwféﬁre@%%@? Frgrhe
reductipiéfirestduhlRNATRY G pdséibly e & (s orRice, Withifatitdaiof éxcésive flow-rates and

t
large pﬁl’hﬁ é‘{eﬁ%g%lccgn cliléjﬁxﬁ })A ?erB oﬁ%fg %\)@E@ﬁi %ﬁ%&géetsdgc%gontegﬁsary storage
space 3¢ peFiRlY PIoNidinRE@EDTHRY ‘Pdéi%ti on must be adjusted to

conpl exmedhe plaintld BNG Hapbes pueapmwa ibg REG at desérbedrbot, Bnpuligies are
clearedgyotm € solugon 91 m?c%fh ra%o}n F%e/p fi’l?ﬂ cPr%mﬁ?nttlg F&x\%ﬁn@ratepfh§ FEG Sﬁmpnated
plasmid RNGp i saréplmrp‘élgﬁtm@ flep Fasps e&c&n@p@ntwé Bow filpengode.
Thus, ttub ﬁn@(ﬁfﬂt&@@ﬁ p@&i@s &ﬂf&ﬁﬁﬂ&sﬁﬁi pr&ipr@t%d ﬁE&ﬁn@ﬁ&Q ih the @til@ie at e

et e Cl % t e
expens]@ {rgnlpur%tms éfxatp arg 1ost Pmt ?}1a 1e?]e r%’[embriirggﬂtra%fm 15a s%paratlonapf‘)hmque

enons
widely Tippd i ggllflcqmg rogiagef. oﬁ—)cype@h%@penb@p%typﬁ ftfcg;}-ben:@lsmﬁed as microfiltration

or ultratfﬁfﬁﬂ&{ a\thUlroﬁﬁraﬁdﬁﬁeﬁr@Jeﬂb a @Mx@l@ﬁ&ﬁﬁkis&*eldﬂﬂ& mehdEye ﬁk@cess using a
typlcal tn}(]e ‘Ij)rane pqre skze O?Q::/t\xg{eae%n agouf l? ?E ot 1(9 0 crons "]'here :11‘ {WO Thain m?mebrane

SIS e encoun eréed ar ge-
filtratiquupeitiforls &0 isiogls pps.clewldud esdiredt flowdilipatige 6‘D€E’§eﬁnﬂ @) Dmﬂow or

tangen§e@ R iEldatish WBENAE B4 fhiihd thabPled likiNDES, IIE[EQU&QQQG MARA from the

pre01p1%a§e§ é)EIs_rPla E):i{]g&cs?\}&%yrcgﬁ-l eB é)\el:\%%lg %gg% 1%%513: I?Lea abo i ace alon(g w1¥1)the
precipitsid phithid DNA. HFHevlees, thislclesging peblemtty oncitaalaties tht preepipted plasmid

solutlopuﬁmg@é‘@l@ tEHh[tﬁ‘;B kv t@ﬁgcﬁtﬁﬁy fo@ﬁkgsﬁrfbo@\bﬁﬁg Babeth (S)Xl\bz‘.yln%us to the
S 1.n

|
torm e eGP SO e TR odd R P by Fatich ey
foulingp yndamore,zﬂ%? PE@Ee8 Q@itker andPEG SOOG hanPERt Thatei apriwo fmi@dEnt

varmbl@@ﬁvo@d@@%ﬂ all aangeh@n ﬁ@»ﬂ?écﬁlﬁfﬁl&s Rfmdiy\Ge §%n§1§lé1ﬁl¥°mr@%§e§§utet(%j the force
e Se e a

that pug @}PHQ%S \t}gwﬁ the mafeb%frtﬁ? Hislandie ﬁPﬁ@%% elosgR 51, 1 7R Tytpof the
lysate dexasnbé meibrarep sFleid 1s0enPEeE BB Osagpleitad @rrogsthepreadrape tralhe:

(crossfmv@%%dm& 1ﬁt‘8 %% 185 PR tﬂeq'&gﬁaé hﬁ’z\M?prés@urE hPHE S0 Bre
i ndi cates that_ plasmd IS conp “%Wégﬂr eci pi.tated

retenta eﬁubglby f élérgf ora\ﬁlvg GECPRSE t@eg@eng){ﬂna Prieﬁhre ves yn ngs smaller than
the memhilamxchons krough th Hfiteqané B@rthe filame ir pameate) footvne Mhe @dseitbw sweeps
larger xgﬁgiuﬁzg Q@xlc%%qutglggh &nqmgsutfac@ Q?/ ﬁl%gx%xbrlmcé ﬁ %Q toltf BedGE l'eltentate Thus,

enri ched i n supercoi (a resul
the key ta psipgLifisitectively isgp reé\ﬂatﬁ ﬂFl“’F“i‘SE’ﬁWE’B’P‘F Iﬁ‘?sé‘% gsdé%e qf%&flowel?gﬂy so
that thdlatigesnodlurhd dfisirgde & ABfiltaeiiciendyt cealiQiteeugpingCi pi t at i on

of p| af'chgh rtﬁl\é%sc?cﬁgn 1%]@5 8&9 tnLtpaﬂzs % fugerg%%t’ 'ﬂhr énﬁa‘giﬂtratlon, af;tmg to

hydr at e cl um Si concentr at

conceniretw(ewp\tﬁ}ed@éasraldfﬁ% fies feézfe ﬂﬁ wori%ngrf@lp@}@ WY gsh @y any residual
concentration/ polishing process of the present
invention. It is also inpontant to assess the tine
period in which to incubate the plasm d DNAcont ai ni ng
cell lysate with PEG to ensure that DNA precipitation
is conplete. The kinetics of PEG precipitation can be
investigated to ensure that the hold tine after PEG
addition is sufficient to conplete DNA precipitation.
In the studies disclosed in the Exanples section infra
(Exanmpl e 3), greater than 99%
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of the DNA was precipitated after about a five mnute
i ncubation period wiwth PEG (see Figure 8), indicating
w0 bab/08¥7or exanpl e, a two hour hold tine, as uBEHUB2006/003015
the purification process exenplified herein, is nore
than sufficient. As described in detail in the
Exanpl es section infra, a prior DNA purification
process disclosed in U S. Patent Application No.
09/ 875, 379 (supra) utilized a nenbrane

RNA a#tli ﬁanJfrédlu%t s&hﬁl@ Qxét?e? ﬂ:@tquoﬁ Blll ﬁﬂaf g:%ﬁﬁt ﬂ%}\&(ﬂh‘é I})B’Elmﬁzﬂ Gxample

i nal process Icati o
disclospdh mpasrL BAVIEHG as deﬁp%i’gw& Y6 ABHEHIoANAGE 5B (puree) 2
plasrmcﬂ yshahingng(s6lu@on of 8 Mmsvsctl L@hg/nllipusifidd INA endfsbiné fesithe] RNACREG 8000

S sed 1$é£ ft‘at h las 9 }\ adﬂy a‘@@l%eﬂ‘trg e!:lg %ng 3%%](%) over 15
it PPRLpIAG, g i DRY S

excnange
minutep, lylflqilétpe flnpigslu(lgg@n@p%@@ wgsp@bout% ([wé/) n ’Hl}eg)rep}pﬁgp was aged for two
hours 420 tHe$ hﬂnE@tr&Ecﬁmﬂgﬁi@ 45 aidrSf, A6 ffbeBheMAnd [ Rge@fal flow filter. The

loadm%(an e menﬁl ; It e: i afBQO ﬁN/?/qu% Snéeéﬂsbralél% A glqucﬂgglz%ﬁ)% rté vrs‘/]a%g L/m*min;

and thef flugy\reap @ptnéglle@ et ﬁhfmh/gmt derneegig hvas eriledtedrpng ao%*OXtC@@q@mﬁﬂe@yas
achieve BiSone bAbRVRnE omﬁ@ﬂi’és&m&&mﬂ ra@@ﬁmmﬁ{enﬁplté&d DB Sancentrated,

as desc%ig?n#eref% u%%% remldzrg?fqtﬁatllon un #et t%le p&emgx%ate is 1‘13 dl%ci%fné% a%ﬁngt aﬁ}
solutiowrhelfelnc,salﬂ dighiltiaeeyi tntﬁfsr coetaigs PEChanﬁiusaﬂsatt cmcwraiﬁqnls suffagi¢nd e ensure
that th&}ﬂﬁﬁﬁfﬁlﬁ@wnﬁﬂls %fe@ipltdct&’l' duBNEGaflYatidn. diod Exakdpleagli @it DA fwfilﬁfemam

. PEG tation ste
precipify ARG BB s P s BB Dt StereeP iR el P T e
prior pteplpmtlpm sieruade B %tven BE® BOCAIIn the example labqva tridow fyrbenrdoseribed in
ExampE:' B 3)616(1 Wb fMQ*IH'C@ @@mm&hﬁs%@hf dhbit BhtlsQNcodEEd@4tion of between

e tratlo resent, 0
svout 19 R0u Bho Wi ot W G0N SRR ERERY 220, BATRRAR
solutiom Buefin prderder trse¢amd fltstibdbdilimtibn sic;adesdrlbcctaﬂurtm Infiado ¢plarate near
600 mwm\ra@t mﬂa Eetis &fefeﬁﬁlle thaPhOGR SSucedbBlidH Afink e %kse@zﬁmfrafohqisu al

i.ties fromthe ci pitated-
sppro P B QU BT Pt S G Bat G e, (s Hay Eilie
precipichtiof ¢flaflarget hoont dfoedidublisalt draing the ndeeyuerd tbsrot WiditiDMaechadretion step
(descngédsfﬁﬁlt@ﬂ%‘ﬁm;) hglt«?rgﬁv% tits EJSQQIQ & dlafﬁltglht}{gﬁr@é lﬂgd PRe. a@“ﬁst a buffer

ch_that the_ final roduct can I
witha F’E(F‘i Nafd epgenteidondpg-at gy I%Mf P%Vﬁo\w&%fr%e ?Oaihﬁ?mvﬁﬁ? 19% this
concenfritivalof @améiat shatld Brirgelsédab paagunt £ e layueltr Agdenfoesrard inghe

Examp?é'é ﬁ&gin 1&1&9}5@@1@%%&&@1@ ﬂr&ﬁntated usmg PEG 8000 at a ﬁnal solut1on
ultrafiltration/diafil’tration, techni

concengptéo&oggbépat 83? %@S%\en(aslg’& &]O% SHgiop ))f aboy, %Fﬁg ) W1th aboelt 12 M NaCl is
preferapleecdigiltcathe pracipiracd 36A degcaficDBE hieroBitmtiinslentibel abasi Bice PEG
prec1p1§a€e§b§lg vt)ﬁm% @)E&ﬂ%loﬂaaﬁ&' E(ﬁ Qkﬁgﬁyﬁgtlglpis%%tllwﬁoﬁ H itation, ];che PEG-

ron13|ng uct qual or requirin se. 0
Pfempléﬁairp@%lpﬁormaﬁ @%t aﬁmﬁ%w%ﬁ%mﬁﬂ&mné% gsocip Blfq S&ﬁ{l?fyleces by
mixingt hi s new process includes a finalpurification step

t hat f'ﬁl@%&@ﬁd f{l Qﬁ’)ﬁ/ﬁ& tht@ & 5&:3@%‘[’ thmgarl ggl%cn‘iljgt?o g step of the
s "buffer

process was or concentration
Presenfelswn%mlg'éwremsv# psyfirst PW@PFPé%Id“fh&ECS‘P@PWe% @ Pamally
dehydrﬁmﬂg&ﬁeq;&dc@nataé kpercbing pDNAd NCHuiEH thé Sddelioh efkthagiol; (b) concentrating

the dellfydrlat{Th alt gnpgﬂe egco t?ttg t : 20|(%)%d %ﬁtr %mn ancg g:z %aﬁltermg &)18 greflgltated
plasmig BN giginss 1 ¥F frt%anple ﬂh@?ﬁ%ﬁreas@mdr @aqtelnsvateq (8 Shetpsipk Wdlaﬁltratlon
t he powdered product can al so be resuspended in a
liquid formul ati on. Thus, -she benefits of the new unit
operation described herein are the further reduction
of residual RNA | evels, possibly by 2 | ogs or nore,
el imnation of excessive flowrates and | arge punps,
reduction of cycle-tinme, and generation of a powdered
product, reducing necessary storage space and possibly
providing a nore stable product.
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Once the plasm d DNA has been precipitated by PEG as
descri bed above, inpurities are cleared fromthe

W@ lahsre via a mcrofiltration step that concRCT/E82006003015
concentrates the PEG precipitated plasm d DNA slurry,
wherein said mcrofiltration step occurs under
tangential flow filtration node. Thus, this
mcrofiltration process concentrates the precipitated
plasmd DNA in the retentate at the expense of

step) plhs@ﬂ?&’éa!ntbb BhylirhiRd byPkSideQs bibiolidsdiltiSn RES, 'T@@% Sr ZOMEamaf)Q@ﬁe

ionis . a.s on te ue
Sl LD 8 B RL S BERER AL HEBPa of ey chanees
from a edwmdraclodiags i flehydration nmckcanipii Ak p sdsilo the@hysical property of the

prempnlzuett.l f)l@!l‘n'uéi bRAL# @hangéscﬁro&f 'glelt-lﬁétsﬁlfgﬁncre@cpz( Rredel tle%s éﬁmpresmble
si ze- excl usi on, pressure-drlven menbr ane SS U%gng

precipigier st TESHIng D SR & PN SFUGHET TBIPEbEAE T6ret oY
loadingarbymuiitieshit tH sevond fingtion T (sep &r) ebdvejo Avedrdingrligrpanent invention,
partlaIIIr he!hgﬁrﬁ’t{rf‘g QL V{J/%}p}l&g@ sup(el:l:zl e§ ﬂgﬂnﬁ D@@;S\%th Qﬁlﬁg o@&ﬂ vghren mcubatmg the

tration ) cr ossf
Prwplfﬁfgﬁ H&Ar & ethapeli piLf e i ntemﬁmﬁ ﬂ)an 2 qu HRe <f'/efh?ﬁlaﬁn?1h£*ﬁ such,
differemBimoliSntrgtrddfols cah bpuked tol aelsie vk thelpertiel delydediod sfarep debove;
howeveQ %ldlgz(ﬁg\%l %5’1}]91 tx@ﬁ{govgnh% éh%é Mo Yet& 'ﬂ aggu{ ﬁf‘?}(ﬁ?ﬁ% preferred.

surrace a
Concenaﬁtéveﬁ plevathet J9PeA¥m drkpndiesol THREDN Dot FIOg HygFgenirations
above D6 BB M/ D begir tairdcipithta b4l glod heitithegaspiid BN&d hpinasmbodiment of the
present%rgJelli{f?ln e p E?le lérgy}% P&dt J&gceﬁgéoeldt({qg th ?HOJ Mlg)/}i\faﬁlﬁﬁ%ﬁ Q&:{;} @el,s!:rybed

nonynous term
above) plagaid fﬂ%W}irate#F?é the it og L0¢ ﬁ2%<hpre?f> ethOr P & iﬁaal segpten of
50% (vI).NAfEr aexygedmgl tﬁBj}ﬂisnid]DMbteaplta’ﬂd’l chispredipiaad DO dung;is @tk
concen{r%e gfﬁg %ppltﬂ matelg 38 {Laoy t‘i’!%uo‘ﬁ Ghd ¢ Q‘deu!mt%%? & arnstcllo o ethénol in

tan varl a
preparafipn for yenuny drpige nipitis . APginetse dqha%mlftsw@ DNA shurry is
concen&it@i’@%ﬁﬂ’@efc&ﬁﬁﬂﬁitﬁﬁ SiM fltef dry® undek hﬁreﬁ@élp@eﬁh@i wHMESIRSits pressure
f11trat1on WR&J vaf: tuI edS% %%] rcgmlgcbnl)‘é lpn%wg gsr ae %}%%-%l%teb ﬁutschl %ﬁ Fry%h o h%: t‘E‘;“rre,d-ce‘,ll
0peratlmf 54 systm crreiwbfierned)the aﬁnomlqu@ltmm%ﬂ S‘fl\dfmm%l He ﬁ&afrfﬁlrf@e with
an 1mp$lﬁﬁ1qthél<}ﬁéﬂ3)§ rdciteuldiRAbY ﬁﬁ@olﬁlhﬂhft@ﬁ@h(cﬁdhﬁ&&fTI@\ﬂ)terQ{Eyef fied to
exemplg% khﬁ 5ec81?dnfq‘,rglon}élak pra%ontprochi% %”Bo ff'l'elfl 1s%sfte% wﬁ%g % /? tg"i;ﬂ%ss steel,

SSu e re
mesh fiser. Fhusyide ercengtidisatign stpmfﬁlnmamométhp iﬂ@@hftwestWMmh dr| ves

concenirzﬁﬁh'/@bﬁshlﬁ§ pr%%i ﬁr@f@ratyl @&uis f&ﬁng@ﬁﬂ;ﬂ@lﬂﬁe Pak@s filikHuasg Riddaell

mode a;r(#,]iéavgllg Szg?r o&%t\g% élgoé]t fd %,(l)é C;%regsgz% ap V\%gra Ly cgf? a‘ie)ou? a5 um
pore sizee {Th preckizsns enfyeimpontangio eramfhe plhanid P rerepitath ge the fiblertwhide
allowirly %q}l@a‘ie A8 b Us@cRted -I;ﬁﬁﬁﬁuestt@ﬁas&ﬁ%uﬁlﬂhélﬁﬂt@ OIn Hiefexample described

effectiv Is tare tran ane
e, e A et B 578 £HA TR P GRS TBT HE
controllgfl ats?a}ﬁp(hlélnmam timesafng fitterrdedr wiitt ﬁgﬂ,{twmgtbgﬁltrﬁ@n, the powder is dried

under Veaﬁﬁ fgleayﬁgklﬂﬁmlygh @E&@@p Ll %ﬁﬁﬁlg £find ﬂ?&fu@t pIQeD mﬁlﬁt@@ the
u uri

0 t
povae) AR s P BPERORS BESHD DEHGA o 1106, TS ¢ he
filtrationlialii tragonbacdney isamdortned wasivvawyyeadiying BYG formbdRIGAN. Ao Ehrther
dehydrﬁ@ﬁlle B{OQIQ?H% toc’f%l'rﬂpée@n{ﬁgﬁgaﬁ sﬂ:o@gﬂhe' n solution after
precipitation. I'n the particular exanple disclosed,
the post-LRA filtrate, as defined in U S. Patent
Application No. 09/875,379 (supra), is a plasmd
contai ning solution of 3 MBNaCl, 1.0 ng/nL purified
DNA and sone residual RNA. PEG 8000 MW was used to
precipitate the plasm d DNA added as a concentrated
solution of ~33% (w v), over 15 minutes, until the
final solution concentration was about 8% (wv). The
preci pitate was aged for two hours and then
concentrated using a 0.45-m cron, hollow fiber
menbrane, tangential flow filter. The
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| oadi ng on the nmenbrane was 180g DNA/ n2 of nenbrane
area; the recirculation rate was 9 L/n2/mn; and the
WO baox/08de1 control l ed at 2.5 L/ nR/ m n. Pernmeat eP@EES2006/003015
collected until a 20X concentration was achi eved. In
one enbodi nent of the present invention, after the
PEG precipitated DNA i s concentrated, as described
herein using mcrofiltration under TFF, the
precipitate is then diafiltered against a PEG

sol ut it tﬂéﬁﬂ%&k RAvaabikediedfolal el 'opﬁm@ﬂgf s %er&)ﬁé‘g[ﬁdsﬂﬁ DNA

con e rations s 0 .ensure
from afzﬁﬁ{/sateﬁ)éa &rgg Sth {] Ptﬁtéonmhéc Icalm)rgfa ara?lpﬁﬂng said

supercglled plpdntid BNAorith pelyethdxmighce; angl (RsavhatnDiNAg wid precipdtail, supercoiled
plasmupbﬁﬁ'u@lhé @I.t@ﬂ:évléefﬁltt‘alﬁgn ﬁb&@ Joﬁxﬁﬁstlﬂg%c@m‘trgtgn it 20k hﬁ‘ﬁ flow filtration

B {)r oXl rrzti { sane percent a% G used In the
mode. 3‘5 s §PPYreetirgiop a%oﬁf‘@ﬁcogtpai?s (@ afirstTidtgpfign Cpuespieating ip ?‘Wlpf’ﬂ%g
microfiéxadinpinderctivgeeiabitgy fHgatfou otie (b) d dis diafiigetianntefrxgained aPEG-
contalrﬁ%(ﬁga'ﬁﬁﬂngﬂ b@t@xd wﬂQ&HEalcﬂ-d@ﬁlMtMﬁgl er E&l@a%{s's%&glﬁ c&ﬁXrﬁranons 81”

hat salt concentration of between about
PG, a3 GHion 0 R o Sugpaplst plemit NCdB BrepRAted foms
dehydrigtfor Gepvhatie the ipreciitdddYbupartailpd plbmadDNASOpartiallp ehydriredby the

additiof} ije%{ango(rd) £ Q@o ?ﬁﬁﬂﬁi} Johée‘il{rﬁitn% thﬁ qﬁc?&é% la Eerc%%ll d?amfaha&%tep against

er | erate
100% qvamt?anolr {4 gre%?@feé}ba%m@ltttbﬁa&mﬁl%?éwg Bifter eltre EncPutipgout 10%
(w/v) FExGi A00nghd tabeant £.2 VBNali el phdctpithted) Buple R oiddd plasngid AN Aeday bd dehydrated
in step M) aYé&P tixeermlcxtoﬁ tIScltl&'{)a?lé H% ﬁaﬁlﬁ’atgﬁ gte% v&hﬂl %%ﬁdlm(gf ethanol toa f‘Emal

concentration va precipit

concenfrafjon af besiHasH AtoubI0% wd P‘ﬂ%}h@o"/‘g@%@ Ia@rprqifgreé ﬁféb‘@lﬂ%% eﬁfbmﬂpﬂated
superc@lel plaodid DI it paoiniig ednydinad widinthe h(ﬁlﬁtmﬁ desganbliethef ur t her

nncroﬁﬂ?aklgﬁ/)glafﬂﬂt{og Ee%%klte tg ll ¥1na1 c&ncéngrag Ialpo!uf %)@o(vg% 31‘; i lftkg L ptre!}?rred

embOd’ér@ﬁtc@ﬁ geeend; fipticpang, dlaﬁ!meorr ¥Hpeps (ﬁb%é\@ gbovg ?R?érrm ¢ g @ryer
equipp&iowidh atstaﬁm&s stéell Bie 6D e@ﬂ{w@@tsﬁﬁéd ﬂ@lu&lfxg Mh&i hbﬂ@cf (3171 smgle-plate

Nutsch§ Eft)ellj‘ dgrer %’F %8 [&R f %me%gel rrcl:cicdo u tﬁ)e presen% fmverrtlon rellaée ISf\hmethod of

e rel
purlfmgrﬁuﬁqrwlpcyplyﬁ%%mf@mwdb patROf PE@%@@mmObéﬁl feimratation which
compriSed ( hl)tljr&l'pu@tﬁig@ﬁﬂl bupalchi p@irmﬂ TN wﬁVﬁE(GN/(Bé tonctdd@itngaidBfacipitated,

supercoalg&) glas (5 B{\Ié] usm% nucapl%?tfattlt) dgrvyl n&lzntm ﬁow ﬁ?atfond(l Bﬁﬁlvh}lr\? (ﬁlydratmg

e ra reci
said coaqetlt@\tedmﬁtmﬁa@ﬁ ONA hyrtiagt ald@)lﬁmd‘lf@ﬁlﬂll\%édd é@@\?@ennsrmﬁ:seld%@aﬂy

dehydribd Grefibitatdd N DINA si¥edv@ll BB d%?éﬁ' usi on, and not vi a

dehydration as w.t ati.on

PEChr At BEAt B et Po il et P ppgfed lasmia A
from a palidysiaigiof alaege ts¢te micrapialferngitaticyoihighedmpriseso (a3 pnadipitating said
superccﬂﬂe&?ﬁlﬁs‘i’m@ENm wh%ohoThﬁclmmaﬁn& lihdidaad kol indhidot fndtidoidpano);

C Qn t.ratio ol St .
. oo B el PGP B RERE ot SR e B ain
mode. ) heowse pf precipgtdtion (mﬂxeﬂE@E@mrp]cplg)@srathéla)lanpraraﬁltahd)ry to concentrate the
producﬁﬁﬂﬂmﬂf]ﬁﬁA RdajoRR sRESeiuRbi ﬂk?e%lasﬁﬁ&ﬂ?&g&bﬁlﬁéjto Qﬂe@ﬁdﬂlﬁ%% said

t a on of eth (b) concentratin
stasiliogg D AR &'%HYG&I OB‘F&E‘R {5PRERER SR o R fy obe
pumps¥ iBptlieiadevadopmeanvebrk desgribeld mfU.$. tPetentrigpplidadorp¥ @ 09/p13 4P &tpra)
demonsﬁ’lla@§ [HatdeﬂQM c@g@bmﬁlze]dgge( ‘%}1@5 F@a@gﬁ solv-gﬁ'tq batch mode to gain a dry powder

rec| pi.tated, concen Vi a rior
form OWH’F"&? N4t Hayqvein bis@pprogsh é‘(é%“?j’“&éf?f“ B’etelafé HE%‘? BstpfeqRitation
feeding an ethanolic solution (e.g., 100% or
200-proof) to the diafiltesed precipitate to a fina
et hanol concentration such that the characteristic of
preci pitation changes froma volune exclusion to a
dehydration nechanism As a result, the physica
property of the precipitated plasnm d DNA al so changes
froma gel-like substance to a harder, |ess
conpressible
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precipitate. The resulting precipitate packs into a
porous structure resulting in good fluxes and high
woO omdiosgjecapacities in the second filtrati on SPEPUSHDEM301S

(b) above). According to the present invention,

partially dehydrating the precipitated, supercoiled
plasm d DNA wi th et hanol occurs when incubating the
precipitated DNA in an ethanolic solution which

contains | ess than about 100% (v/v) ethanol. As such,

filtratiéhl atﬁ @Esﬁ@{eise m%@&%lslo@mgﬁ faRth hRNRUGAItaRE obhd &903 \Qlless a gradual

i eve t dration o
wash YGRS abvife. PR, i SRR e cent awewg% g giszeam
concenraipgépolishinp etepvefele @iso inv8dios8 Giufey Aledhol greqiriefi@rangoknted by
nncrofﬁ%@@i'ﬂtartzﬁm%én‘ﬁ@ﬁlo%lﬁ’é’t‘,{oﬁ‘gl%gto %Ma&w Ylerdid §¢§Jrlﬁ§@6\ﬁ§@kw\ﬁérq&m of

SEQ I'nto sol ut].on; e concentra ons
plasmic, BN As e%r’(*m*yenb%fgblﬁ a%)ﬂfh» RS PIECIRIRHPRSWIEN OPTRRL: h
microffithagioningyssigntlicDitié reduce essel velirechieleint to ditcH di@hq pesipitition methods.

i nven tAsQlBted Eefx‘ﬁer F;’Exg% 8 @r‘?dnﬂin% ﬁ'}tg?{hl dsg&gr@ﬂ%&% ﬁgatfowg@hsgﬁg step

prior M/ diafiltration ste escr i
of the JresoR} dHFIOR PRAGmPAPS IR Rliralhiep © H?P%Fﬁﬂ&f@%f@@bvlﬁf%ﬂo‘?l)m from a cell
lysate @tchiding|but i@t Bmitddna [precipitiag tvitA PEG or 06oh&if) Yarercbiel plabhilNA will
have bé%ﬁ Qﬁ?ﬁﬁ@tlh Ekgd Jega&me arpes‘ijllt % IPEPQ%&H'J a‘hﬁ‘h or d§v%sgeaan punflcéatlon

precip Urr er concentr at
Pfoceswdaﬁsmeéﬂ ﬁiﬁéatﬂeswvah g7 weﬂwatﬁ Pitichegtip Sperspilgd plawpid DNA1s
generatdld,adid plhetie DNAgohtaiaing 1OAYis @irthan@bceisad for@@at alyir@niufiQfpurities,

represe @r#ﬂé&rﬁa qg%;hﬂ?xg m[:l d){ %@Wﬁg plglgf?c:é 6%10 g ?r{a te‘ilé)glb?i)%nqgate %16 final

downstéeé@&%“rwwwlﬁw steR ohthe Pqesteefrmwxwwwcfempw o8¢l pesgipytation,
superc@pé pladnii® DNWhE filst (R IpihbEir@f € §&umAfﬁntkater(ast de@iedad|Q. SYPRdati M

ppifl NI 3 Ny Ul B oy B e B i
Pfesemﬁ‘i/’é‘t‘@lﬁxé@@a‘t seQion hesein éptingiiee 8@111@09{ ORqyp @%\iepfﬁ fetfianel, ippepanol and
methanS1) bt salto @ﬂémbl'fb@e IﬁashﬁcﬁDN& 'ylfefdaﬁ‘s@gh’d\lniofihﬁﬁechz[m&i JFOINA Aédisthtion.
DNA cgrﬁgns h&%(roph crbgsflé lp?i%s i Q(ﬁlﬁlog ?0 rﬂagata%%r ltmaéggzg H%cisPl}a%%{%xgs that repel each
other. K ¢he@hepphatd ltewéimdﬁmrcam? Ihwrmhpbln rqgiopewash anfi A proeipitates from

solutloii’l @'191ré19]3 Solvk ﬂlﬁt&ﬂjasifﬂdtshlu&h@% RSt @by theSRitdh 6Jither RS} solvent.
Solutlon 1011{0 sﬁengl&sa?thconcer?tra%f)rs ects Sf)i, é;ﬁﬁ ec&osfc'atuca‘?ly wfhereby cations shield the

nove
repulm@tm” demegegivahngpised Plz@mhmtg gionpse 96 ofpkidifie tha byt psipg the ingestigations

providdd$bR8, & well agdhsseair@aydlwss@lh%e aktl WBlapptAGRS th§Inteﬁﬂaﬂy%e§&kA
mmito

sonend RO S 30 DR 9 S SEREED 3 e W

meﬂﬁﬂzﬂwdmh@gyaﬁbﬁsmz@PP@hmmmwmmwpamnant to trap the
pl asmixd sﬂél&\awv@ Q)héjélﬁb%ﬁﬁleﬁ{"@)f i @rebint f2GnridM Vel Rs Blaln@VMoR 8f

he fllt C|ate
purityipg e ‘131519@? P S e Cer L hich
compntelsréa)cpmwmnag adi¢ cipBiiAlep pleonip DN witli ehahdieand dbdondenteatieglsaid
prec1p11§gé'll bﬁﬁx‘hd M’@y(ngggﬁlﬁﬁt%gfu)lde? aﬁ%étﬂﬁ?il flok E%rGPRbd:0 ISJu@igs Rbcribed in

q% in sane ter-dryer unit. Follow ng
el i PGS S R s & P T B D oy oceurs
in a 0.5gdpplasxiideieiby wild ethaaur ®n@htraibasIHT Getwéarahdun 80 % arfd 336 (v/v) and NaCl
concen@ltfagﬁtweQ@XRﬁt 1. ﬂnﬁ@ I;LI’Mlt Aé’ r?oltéﬂ’abwé onE 8 ift gle (%N’%ﬂ Ireg 9& that

resuspended . in a formulation er

Solumﬂrﬂglg stzength Rt Fomeeniaiond Alpysiadplp iy tb%%fﬁeﬁl% Piolasers N4 grempltatlon
performed to renove any renai ni ng PEG from sol uti on,
to further dehydrate the psédduct and to renove as nuch
salt as possible. Thus, the present invention relates
to a nethod of purifying supercoiled plasm d DNA from
a cell lysate of a large-scale mcrobial fermentation
whi ch conprises: (a) precipitating said supercoiled
plasmi d DNA wi th pol yet hyl ene glycol; and, (b)
concentrating said precipitated, supercoiled
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pl asm d DNA using a stepwi se filtration process
conprising mcrofiltration in a tangential flow
W pdoprosa7zon node. This stepwise filtration proR€EES2006/003015

conprises: (a) a first filtration concentrating step
conprising mcrofiltration under tangential flow
filtration node; (b) a first diafiltration step
agai nst a PEGcontaining diafiltration buffer, wherein
said diafiltration buffer contains sufficient

with aﬁ:&{wﬂat tﬁ@st hf@lrh%prg&at? E@nee@ﬁﬁi IpR)Qfding @ﬁ! zln)( etﬂﬁlo‘ at sﬁfﬁment concentratlons

|nf esupercm pr.eci Itated
fora PP&‘P%SOIE%“ ok prstrplF QNMHH%W@BOW é?hé"rvﬁ PFHB’%P% Spf plaraid, In
additicUpeingoitine¢lofivhalrsathiok dPpidprise acehiraiohyof dahyutipphend thshstr ehat
plasrmﬁgﬁlet ﬂeﬁﬁnéogrecgﬁtgl@@@drmg gxggeq?e ¥ ﬁﬁlgtnc% afnﬁ hgsg #)sq{/!ill be recogﬁuzed by the

concentr at secon
skllledsaftgﬁp alg aﬁxerféx}boq_l@eu%o‘{' the Qtyseértlﬁ\gﬁtéﬂn supgcoale p lasmi¢ PN 4 is precipitated as
a first @efd clierd@Wistrednh eonelinadhtiohipblashing frobdass disdlosaf hesira(tef () above) with the

additio&lg)g%ﬂn% Qgﬁéﬁud HRA. LW ‘é?i cﬁ":lgiaéqg? %E‘E’cin@e*i’l%ﬁ né&éom 40% (1),

recrpitated:
wherelg gHy e dYat CP‘Hal’égtaéEfo’(lEl)‘telyé'P‘t“é? M¥€lnvi crofiltration and
first Eiadfrinkt dndbdigsnt St ﬁ@pre%fhttlﬂvehm aeeling pl@meNatHaamh

prempﬁabed%ty iégl&ll ggc?ﬁ?n%rﬂ) tr n% lllrgi%d e&%géf)\ﬁeﬁrﬁghagg%ﬁ 1tsop (g)a sald

er re
precipipyted plasmidds wep cog@fpfé%t@dm %%Ppmsaﬁmaaormxmews Sjdh ptepvesel fijtration

procesd_ﬂmpﬁﬁeai (&}il ﬁﬂhttﬂlkrdtlhﬁco@déﬂtritm@ Bte Eor@hh’ﬁﬁ@ﬁﬂcrdﬁﬁrah&ﬁunder tangential
flow ﬁ ra 15 ?t ﬁr%tn c{ga ilt atlox% gt([é%%u{qsq ixr( %Ban 1ic:astoﬁ];lon W, erem Hle ethanol

Conce%rra@qneaf P%‘HSO@WB’@)H |S‘Ff§ﬁ?m tq ksep sgislegpricofled nlasad QMA awellpltated (©)a
secondin@ftioh ténaéruaigGiepsing p§ a eé&bndaﬂamnéﬁ)m a&;ﬂz\gansa cm% (vw)l etBanol. In the

Ex::unplecsI dgs%rrﬂfegﬁx i, snAHERR G Was m (? aﬁ{sﬂ %prec O]:t)ﬁsé eg %rm«(ij m?utlon Q(? {6 g/L

f scree i'nc
plasmid solgfion pp;lcmﬂéedmth@@wé 49% K\t/@ rethdrrcy ard 2gpies B M E@Clmrgd@st 80% (viv) EtOH

under afearfroam&aioh wma d @ideam Hl&sk aﬁchzﬁo pﬁ&&&nﬁelﬂbfhﬁ@ ﬂttér N1 & fAke£Fea). A

. ..to net ho e ile
signififyy BeiFk )Oflpcalag Pt o eBlorSetBR A5 R R AT Y homithe a4 4 e
filter coligi Ebr aderapscils dajch flajtiopriewdsplus astimntyd dwi whey ygieg ©dft iagheter, 0.2
microfI@8{1b @ f%%ﬁé‘hréaﬁ@ltraﬁm un@&@ﬁ@dﬂ 16RoliE bS &nleted after 243 hours.

caile
Due S FigPiie) Bk R St BreRi Ao 7 e ¢ P mrmorgrgyes
considerad asiaa klieynatisdwpethadt T thisail.dlaswiniddn patipithedpridebpi #¢% 64v)
ethanoDA}%\ abht § RENAEG Qad ﬂn@ﬁflﬁ&e@&sh@ a@l 2- amkxm( EhgeANBEN AN Y

artia ra 1 ted DNA i
et 36 RGP H PR sty LA e B o over the
coursefofithe brprrimeit.afesindicatea tlmstcmésdweaé freply tefogien frostipanapdrane ghrface and
did noftb@sige NA froma cell lysate of a |arge-scale

m crobhj.al " fernment at ich conprises: (a i

pr eci plEATFHY TR aﬂdsﬁofa@fv%%far%ﬂ@ Oéé%srapm&)ﬂwtm process that
accompdniee hiodhol- mdmbdmlasrrgd Predipitatidn ib perfotredd it ord@tbhtinoticar residual salt and
excess %Iep 260 Ithe @&Qtldn%@{o% Qxﬁ:ﬂﬂén)d c&fggltra&e lﬁ)e aft SRt %fétllb@e{técjirtg 8 Séhﬂok

cl pltated mcrofiltration_un
PreCIP‘faéel‘fb%lﬁsl“P’%PNﬂ %\WSPIOFftSf %fiff‘&ﬁatﬁﬁda%weqm@tea glasggf DNA (i.e., reduces the
workingvelaing)i ih & ir@entafeeit tha expelry oPREand watrd@nolt) the patnbyes. Thhan
concenltlrlalreé %feciplt&@& ﬂl Phid ISI@A ?S%ﬁ%%%[t@rgf ﬁfsg gdlﬁ% quﬁ!: %mwaﬁmlg In one

avore sl nce solution

embodg%ng%f (Shei Rt fryedini dlpe e&@ﬁﬁa@@cmw Iéaéfné'j’ W@ ghat hag P?eae?r@ﬁltrated

is nodified for factory-sized production processes

usi ng standard punps {e.g.-37Lobe punps). Earlier

devel opment work described in U S. Patent Application

No. 09/875, 379 (supra) denonstrated that ethanol could

be utilized as a precipitation solvent in batch node

to gain a dry powder form of plasm d DNA. However,

this approach was inconsistent in terns of the

post-precipitationfiltration and wash steps, show ng

slow filtration rates and extreme cake conpaction

unl ess a gradua
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wash gradi ent was applied. Thus, in one enbodi nent of
the present invention, the final downstream

W@ rveesa7ert i on/ pol i shing step of the present |PUEO$10061003015
features al cohol precipitation augnented by
mcrofiltration in a tangential flow filtration node
to ultimately generate a purified bul k powder form of
pl asmi d DNA. As an enhancenent of this approach,
continuous precipitation with concurrent

by Tﬁ%ﬁfo‘ﬁt&ah&J 1§Edb uémy dl%l%%d h%ﬂ?s% oYutiroﬁ g&fﬁp‘ﬁsmgﬁe%\%en about 60% to

| umes rel at ohol preci
about 1&8%8’6%01 %&calﬁspléam% QNA lé?ompt?fqlwwﬂ‘t? e %%Y/h gfhqnglic solution,

even irf theabsendouialt, Haalrat@nd@rsfathiand tadieiusdditngms teayaCd frotm e
suspenB[)l?&ﬁ[yman{aé{ﬁR &ogﬁhlﬁﬁ %P\{iﬁﬁgﬂﬁ s IgNdj\ B\l&sto u%fee\?heogrec qltated plasmid

t at
DNA SFr S éﬂ(fgw%;] eﬂapwgggdglgna sHopL fi t‘i‘*f‘i‘?”es&FPtaEbd dli‘ﬁf“@k’?ﬁ wﬁtcalﬂ tip against
100% (@06- hoﬁE@hﬁbl ah erekRabddimst pRhCRtdettdnhtaathid sdobil Wi | |
ﬁltrat1(gx%¥ﬁlltpa?g£] ?rg&gé i E S{%rrhera i Q}aﬁier ﬁg)ell mile?r%Jb%t x?tx% hx%tterde@ § 15 glg I)late

Nutschg iflb%fé‘%ééls {egaibed ‘PbB‘éf‘d T#lﬁWGF@P‘é(fqu cahigrvaguumcpedled.» g@p37°C); and,
the restiiiSepdoRrd&ed DNAQEbdudd nfay pekaoich®@d ipd ReHl16ioPbYEfHr 5f choice.

gener %Igoqxbl-l%@ucgd e@ésﬁﬂrgc I'PD a 1onCi1(1) Qatgll Jl‘(%dg geg}nye% %tvessel ?ar%: enough to

further proc
hold batlsfhe e oIy atl%féle fnaval of s@mc& Wﬂﬁ@déctr@pfqpﬁatm eHweaermf oth feed

and etHRINA U befdofi@iubRIy plRGIATRS a sﬁmef.j eRnsdifieéAtalnbefrdoh WEkh

nncrof‘iitra%n ilme@ n%a}]lqg ge%l[:(])t"éﬁg‘ . uos(%sg {é) |Cr)ngl nléag hc ngcan? e?e:‘leme thetlar%e éc?p?tgt%n

vessel y%@n%lsngeébp nspded.reiven iDNEcipiktidy wese cq@ﬁ@eeld i hlé‘t selyerft pasigs. o this
mode, FDEht vt chilld ilfoaieemﬁ@;fzedi@f doR@hohsty dibtiBing B@tpgfﬁﬁeate and recycling to the

premplg\PQn \8:535} aﬁsy one e Oél n§ o %‘f’]% srentqnvezztloenrrfl%%tf) § me?\lg(? gf rﬁulé)a'mg
supercoilgd ph%m@é%pﬂrc@sa @ééxsatg nf ariengesqqletr@gpblﬂg”ertnhléat@b iwhich gorgrfrises: (a)
prec1p1‘eéﬁiég saw&uﬁeedoﬁ&m@n{mm ﬁmg aldoﬁ&l r@ﬁ]@ﬂaﬂg&m AR tmited th@msﬂo) methanol

end s A0 R st BRI Toar D R By geion
under thnedrtppfioybiiltrataswhapdi step (Rrend ele (o) o ptrprmaigaddr verdtipuous

premplfaha{/ﬁ%ﬁ,ﬁm@i&p&la&gl?%mﬁ r Qa;i@io\r;{éﬁﬁbs r@o@ﬁdan&ﬁﬁbmﬁm@an prdcbssobt@irs
when S B et R P B o UGB AT & S B e eEbrgation is

simultagiryglg cordadteddtcastin shins obssdi rhaiittyining a chogtre aglede. byys anhdjunct to this

approaéif] anhh&ﬂs @tiglide Eheiaueatppmaeés\f&?éhntg §Pénﬁ|t:ﬁe9 BehhdiMoGhe
eclts SsQ u

St.r e t concentration
Pre“P‘&“P%"c é’gq}fé‘?‘i“ye‘\r@ﬂ PABS! “%%%ﬁdc?ﬁ@“%W %‘Fﬂpl?‘ﬁ‘&‘ ¥ g‘ﬁ’ﬁﬁ" &iyen
more fybrabla elcoieugaincanehtgpns: Hizoeg € cpitpsph ateeipiptionpicrofDirionprocess
mcludeﬁiﬁh Mrt df ﬂletptb@en@fnt/enu%fn%gortrﬁ nbt@?fc‘ﬁﬁg hlgd?hto @@3 etﬂarufa}ﬁ h&@@ry As

hreln as wel | _osea ea i scl ose I n
descrﬂ\%x? foydetal ﬁ’r‘BecFr’ﬁ{“ﬁlei Wéﬂqnmf@ bf‘ﬁ’?ﬁlﬁ\é’f‘%%‘i‘}e whrehe e Péﬁ%l&ldﬁllﬂfles can
fully dekigémnte mrlems@r}t ot trogmﬁ)altlaﬁ; off elicioflratidrt th aalicaddraing &8 ndcrbfilfraion
membr%ee Bnéu %cﬁa the ot u&g&%&‘s% ﬁhm%ﬂ}o}aah%mggd@ @z {o%ﬂmngea

res [
P°ten“élr?ﬁ‘éﬂ’iferfé‘f¥?as%§f°a‘tsﬁ%d‘ﬁ tpcharel PlRsgg Oy ey ymjed attiglesy The continuous
precipitibitadrotiftrapol dpbiphdh@nas b edpecilly adragiva SdricetiablRephiaGdhs ehat require
I t | arge-scal e mcrobial fernentation
high algﬁlknﬁl&é%} ?ecg’&at%n(a) precipitating said supercoiled
plasm d DNA with ethanol; and, (b) concentrating said
precipitated plasmd DNA by mcrofiltration under
tangential flow filtrationsgnde. Studies described in
detail in the Exanples section herein denonstrate that
a sharp decrease in plasmd DNA solubility occurs in a
0.5 g/L plasmd solution with ethanol concentrations
of between about 30% and 33% (v/v) and NaCl
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concentrations between about 1.8 and 3.4 M As noted
above, one of skill in the art will recognize that

W@ 00608301 i oni ¢ strength (salt concentrati on) PCEHYS2086/003015
role in the efficiency of plasm d DNA
preci pitationw th al cohol and, thus, will appreciate
the need for providing salt and ethanol at sufficient
concentrations for a plasmd solution of a particular
DNA concentration to achieve precipitation of said
p' asmi fl.ond SRt Plhe Flte&%t Mea%nt Al ﬁsvepdps%%@wa%wnsmm

prop riate concentrations of said

purificifid ogeston A A Brri R g R b g Phygpercoiled
plasmis DNAEgueit]l fysité ofatlargascaln chiongtidh festhenpsiond Thus, i@ present invention

further 9%9«%995 El@tqocp tptlpfgmg Qtplﬂ]c&fé:d fagljnﬁ %A[ ﬂ‘(ﬁn 209 l}esg@ ijd lgx%@ Lcale

resen 1 ONn uper COl p asmd
rmcrobbi} %g{l&ﬁ]:&? ief wljchpomyrises: r(@tlysglg gbcr%l?lal hesscells errgasﬁ?ercoﬂed plasrmd
DNA i€ ®ptysiblogiad] ibaffr [Foruiithi Hog cfll 19 &) dinsfying sedihdapdeR lyraté Bt ep
.t | .
e ARENERML L A5 R a0 0L R0 Bt e
supercjisé plpsmid DNy pag) (4) eoresmnbiting saq pregrifared F%ﬁ?@dd’w& DA using
nﬁcrof&ﬁiﬂﬁxﬁ\kﬂdeﬁttﬁigyntﬁhmﬂ filatdh NG, . In bie edbbdifnbiti ©f thi o6l theegaésent

inventi n t}}e Ii‘lgst R4S sec\{%to{ gt«gy@gabo 2y %e%%rgt%cﬁ lr?, IPSS &Irxﬁcc‘r 19 h%lﬂ @Pa standard

preci
STET Wﬁfﬁ qoe'amtrﬁévse%ynﬂa k| anotpgs m‘acrsi@penaﬁdhlfs 819@??@% m@aprd the host
cell lyspte @Edtdpi (h)at @der@tﬁ@&r@a@kage&mﬁ@ﬁbm QHKC etk thatugkla MdaBexahange apparatus

as dlscl%se% %W’éle In{clgrnﬁ iona Apprillfef% %CT/%@P&?@E& %WP%%/IE@UO&(%E {0

descrlbeﬂbw@etml FEtY ﬁgs %?@rpheéqmbﬁtupsiyﬁgyl?ﬁe ehetliFE@ag JosifetiiveBpcculation

agent of Bg@NIdbts fériparvodel bit dedrdting a BlREGRA célb])ysaﬁz th piefdration for downstream
punﬁcz\%,c]m 01L suia]errc?c]gllec? Q% 3 ;«ﬁ ]gwgc%ﬁlgnzl%ﬁorlgltclglosn &]fg}osl {Sngngllnbm {rr?egt’ of this Sportlon
of the peeppift finyewtion, theohokierelblysaid i clatifird i ei¢r (Babpyeays i FEGDNAC PEG ﬂocculant

can be QE&ﬁ‘ﬂoﬁ’érﬁ S B riglne)1lyds WEEGQR darf Yelalided td tﬁ@ceﬂ@ﬁ@t@ Aftedr %Isis &k occurred.

As exP%PF@ upéat, ﬂ1§ %B%nutyl ﬁ?ﬁ(ﬁﬂd ng?f%%eg éo c %{g‘fglgg %{é g&)shceg%sate 18 dl pencént on
its molepplaewgightwiis: mefeieed ewbediinadnl pftther preser Arveition taapredmpqelas’Srﬁ%d(wl‘J)

PEG 6@1@'@415&&6 foQuBR neét 'eelﬁle@ﬁs"'ltéhe&ﬁgéﬂ 1%@% RERG P SRt We Wiptddiated
an apbou

40%
ot duf GAFI48 ERBI<E £ Rero T FRE PO RO YR Aol dhepigfeine
flocculfitfcasny spedifia PBG 2ongenguaden am FBE aneleclir|weight diglosel hereih should be

v1ewedfals h ﬁiiethﬁé iﬁﬁ)not niBhddD ke infafton dELHRAS erol p?epﬁrleltﬁé cumsembled
| ratil on e

ressed, S
focul o seig 12 s b P 6 ARG P S S O prior o
flocculftiont Tt dligiipe pH shifaenipises radsdrgi thepiteaf thelimst colbhlysatats pmgkadingvalue of
betweerl Eboq{ ,ﬁf'ﬂ ﬁxﬁ’ab(Qlt gH 3] @ftlpt'ﬂe gddmoﬁ bf z(cjogceﬁtreftéda)afﬁe "ﬁlE ﬁﬁ?equent

[tration under direct f WV\DU

neuta g o 5 g R 0 §°“ilﬂ’i‘ﬁ‘?s RN PP R P o toa
value of bavegenabdut gifh 7 andeshout pHIIY e tldwdring tho wifte dptproainiagety the shiklevel of the
lysate }ﬂﬁ)mrt aﬁ@esshﬁ@ n’?ﬂedaﬁcraﬁ(% ;f'ﬂssh%né 's&b%qﬂér’fﬁ héﬁﬁal%ﬁdﬁ%goces-g%ay oceur

either ;(1'\9;1 r\sé)o?gffeﬁ gbﬁaﬂdltg}xfd)f % B]él y ggﬂlu L gfth\?%gxe metepapgqg{lgyr@ates to a method
of purifysig m@eﬁ:oiﬂed&%sﬁm INDFrorh a bglEpdateals a fakgawedld dictohtal fofinentation which

comprlgggjfgf lgﬁ?g CPmC ; glaﬁﬂﬁggﬁ%bﬂﬂm];% Jp?lrcsgd gﬁsshlnh Yondlin gt%Tqu{)lff;ep '

ease in Eernea ver course o

containingdysazymey (ohithiecting§3id hoshepll dwipte & apbpling ey Saét AR FSHARDE|
renoved fromthe nmenbrane surface and did not forma
cake layer. The microfiltrapion and first
diafiltration step of the stepwise filtration process
t hat acconpani es al cohol -i nduced plasm d precipitation
is perforned in order both to clear residual salt and
excess water fromthe solution and to concurrently
concentrate the al cohol -precipitated (e.g.,
et hanol preci pi t at ed)
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plasm d DNA. This process concentrates the

precipitated plasmd DNA {i.e., reduces the working
waioaed72i n the retentate at the expense of saPC@T/EHBZH06/003015

water |ost with the perneate. The concentr at ed,

precipitated plasmd DNA is then diafiltered, also

aiding in the renoval of salt. In one enbodi nent of

the present invention, the ethanol-precipitated

plasm d DNA that has been concentratedby TFF

neutrah%tféﬁ qf:y didiFd 243 hb cUPaR BY @Bdhtifh h%§t Iohit &Bﬁﬁwmamocalam
conprls abaqu

ween about 60% t
(@ preci R SRR T AL S GA) OOAETIRE S LT e P led
plasmid PN A nsi@Scrofilrragérhmio l2itmge@hlftowdiltration endel. dn drisembdsiesnt ef the
presentMverifoh tine %Fazalllaa IslgsﬁxhcpﬁNchﬁkeﬁﬂ%wﬁﬁJﬁqmlacqﬁaad E}ﬁstéﬁ&)%m

renpve omth e .suspensi on mail nt al.n g
precipi@REPALIIdHE e erF P e e Dies: % g @4 Ppdes.. 10% wiy
PEG 6000)e @idgitibwel e dheplomsnicatingd e o ktep (eY ddsgitbdaovd mayt Heerstepwise filtration
processc mgﬁ Efagrﬁ&l gﬁtlAtWas%s? gﬁaFﬁgatefd'leﬁerﬁb' Qfy g g)@ge ﬁﬂ}Qtlon é)rocess

tered a secon me agai nst. 100%
compriget: (&3 irst i tiatiQproncERiRSiEe ﬁmﬁonl@ml?&f@crﬁ%%wuﬂﬁ%%ﬁw@ﬁlow
filtratioh(b)sa freifitiration dtdpakainuni HEG\-f:d)ﬂtztnln@ digfitr{pion Bek:s, vhsrein said

d1aﬁltr£ gﬂ {)\Q’fem aﬁn@ 121!3At kﬁé s\{ﬁ‘sr to ;k&g SMQB grcgféh gﬂg}ucsl W gpxtated

Sin
(c)a deg:ﬁ]&p@n stqﬂ%éhewéq 1 bm@fategaqqp%@ﬂ%@ ]aI}I éSd?a(t@Hbdehy%fted by the
additio&-ethéfgl; (A sdeontl hmaﬁ@ﬁjdhdehtfbgn@ﬂm erde@) DNAonddadiation sy against
100% (%@) ertlﬁaﬁiﬂs g\ﬁi gﬂ dﬂlﬁl P@IAf W %k J:l Qlteg ld‘flt;l glrcol%i ?gﬁgﬁi said

asm d Itation )
stepwisp @kﬁ&é}?l?né%OCﬁSS\ﬁé@EféFs (2 p fet g‘ﬁ@wﬁmﬁtcemﬁm&ft%ﬁlﬁpftsﬁ’é %ﬁ?@ﬁaﬂm
under tAh@éntifEfloadtrtie; (H)’ﬁfﬂtEttdlaﬁftraﬁdirhs&jhngalﬁseawld‘oﬁﬂlcfsﬂﬂtlon (e.g., ethanal),

whereirgtixee gonpenhgt{on %P ﬁh}e/ aﬂ%’ﬁ%flc SgllltIOI% is ?&H“ Hent Fﬂek%ep sqq{ ?ﬁerc%ﬁ%f plat%% ISJNA

prempﬂéf@%t(@uarseqom? ‘f}ﬂéfﬁqqmpltchntmmﬁ G} 411dr(@tausemnf§qh@ﬁ}1r%t@ﬁ lgriageipst 100%
(viv) aléABIY.:$ 10074 #0RS). t O nalntaln constant volume, the |arge

P; eCIr 2‘ tth&lls!: f,!tng r{h%%ergs%r% e %S)n o gr rlealgtg Sl cgrﬁblne%lproecgs’s of u%?ymg
supercailedt plesed DNAiging: cblieate csf@uarmcalm@wé Qitatip whiplcomprises: ()
harvestil Ridibtz Hosbdells Rk b Rdd@bkdipn Brothldr l:lh!ufégnefdﬁlﬁl 5 1y3R 2 e hasEbils in a

sufﬁciergt?%?g)ant o?g?hym]g)ltoglﬁal r 1escéoltrx)tlotr1a(lt L ug]n%’un% ‘?he host ce{fﬂgéa%e(t)o an alkaline pH

resen nre
shift byrreisingdie pil opaidilyspie trgbesipge rhowi HER LR ap{l akowi i IINGD peupdizing the

alkalind@ltled bABIMaR ©fppeoxt n@wﬁhéﬂ%ﬁhmygi Qe l(e) fcﬁﬁﬁﬁl@&lﬁtcblﬁ)ﬁ'sate of

sep O AER ORI ET iy MERET Bt Rt O P
selectively peecipdaiol supmemhé phbmid BN A widpr lepateoiltyimethylguggpium bromide-

induce m&a&anatm fealss%wu% Y |t PfRchi SURS 'hﬁ@ddls&ﬁn@ﬁ@ﬁﬂﬂlég in a well
n cr

deﬁnedf 1,0 ?}?tlgﬂzegmé:r rg?r%glthsf? U? go%am&%:}g&atgéj C{th)a llé%fc\{é:alcwm silicate; (1)
adsorblwnefn@mmg dnpmnd@rwuh@mtqonmm@@ted crystallized calcium silicate-induced adsorption;
) preci%ﬁt@cﬁl'g RifeRbiiA a@ﬂnﬁrlﬁ*fzi kit B, Q) CQ&@ﬁj&ahhéDtﬂ@ precofitatbd, supercoiled

cipitation/mcrofil tlon SS
DNA v B SRR %’gﬂéﬁ%ﬂg‘f WiErenmogs () paeii e chadnedhe
prec1p1tat(ed1tsup'¢tmﬂ|81| DBNA withadstition DBﬂha\melS@GIconmhntiaﬁng’th@debﬁdriltw apdrariied
DNA il assnﬁleaTHJutfﬂééxe&yé | Ma GREHEGS t@ ?enfo(/é)&hatn&elem #ESRhered DNA

mal ntai ni ng a constant’ vol ume. an adjunct to this
product, &b?ns g@ﬁodn&% % the s erent dpveytjopy aasfelpgﬁe gatergan rﬁ‘éﬁnﬁg%& 1éused in the
provi des recycling of enriched ethanol to the
preci pitation, mnimzing-#he required solvent vol une
and permtting precipitation at higher and even nore
favorabl e al cohol concentrations. Thus, the continuous
precipitation/mcrofiltrati on process included as part
of the present invention nay or may not i nclude
al cohol (e.g., ethanol) recovery. As described in
detail in the Exanples section infra, a sufficient
hol d ti me whereby the plasm d particles can
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fully dehydrate is necessary prior to initiation of

mcrofiltration to avoid clogging the mcrofiltration
worewiv0saTel Ensuring that the precipitated pl asP@TUSNA6/003015

is fully dehydrated also helps to elimnate potentia

pressure increases caused due to channel plugging by

| arge, hydrated particles. The conti nuous

precipitation/mcrofiltrati on approach may be

especial ly attractive for certain preparations that

puriﬁcz{eu?rgg glnger‘s &%&m?@k%&%ly a@yvgl §a1<i Qépw@s% %&)‘C&k E(ﬁﬁﬂr@& 2 et RIMEcut

I ment réesent 1 nvent
precipifgiic step ANiCRAYP TRvANEl Dol et F‘éia%?f“ﬁﬁff?l? fhe gﬁl ﬁteﬁPwég byghigh-cut
precipid@@Citdphetedigitaripiisiaid N0 rithe fiexd lowicua sisp ¢ag lbe pgrfoonaigsiof to removal
of the ffo@%éz{tezmg?tcgp#ggg h’%ﬁ@ﬁf Qa% ltl%qn l ﬁ:ﬁﬂé g:r X n s{e QA& o&ﬁl l!lSII’lg the

. g > rge-scal e ﬁ]CfO nt a 1 on.
clarifief fygatp e safise rerRvAR AR hokesteal fehep ’ie%‘FSo?P'é%bX %epég}@mod of
pur i f Viihe fresenifieveaiinlaBd ralt@ssna ebalbided process & pmeﬂying bypsi@bited

plasnnaof)Ng fJo%ra%gll grg %el, ?% arﬂr% SQQ«L: ﬁucng)?a'i fgﬁﬁ&ahbrp@ﬁu ﬂ%nses (ar? harvesting

mcrob@hlp?étrf@%i e {srr%?@mlfal {EhoF e %mdbblgjﬁneﬁathe st qeléSr ina suficient
amountf @ a eihmgrdesmqrs)hff&ebﬂtauhly@@icﬁyme(, k) subleatinglihe Hogx cslaly@htehto aii alkaline

pH Shlf? f;? ralsmg tch%tpﬁ oPyaxc{ 1 e%ij{)e 1% ngcb Pﬁ\l}xf&d abo%Fﬁ-tﬁ h33 I%d) nE:utsahzmg the

superc
alkahnmhefeqd ¢l la(faiteﬁg a@gﬂxan%ﬂ!opféi: Elé iof S P (Wlfyalﬁ éhe celplysate of
step (A TREdH kRS hd3CteB Adtels PIRPEP] (HadRE ing UpeTiconlhedhql @H dbtdis; (g)
selectiv%{elél%%tﬁ%ﬁ s%r&oﬁedlp agrgitdl nhga rexadteéyiggxgtﬁ?rlar%moglt%rg g\ffom%dﬁ
inducedypreaimiation; () endisiabring thqwréeqimfgted plesniid PYdandads be?}g EpPugitigs in a well
definedPUEVELS boftinGl 29 @it @ 8hgltant Yi§ihSr cahtaifiing n@m@ crp@aaﬁze@ ahdlﬁn kilicate;
@) adso?b n%ramgigirnd1m§01u§i1 S w1t];1fa %&!c nﬁ}y%{aak] HI %rggshén I Hx\r/nesﬂ cate 1 teﬁer
adsorptfpns() m@ﬁnltamrgggme@oxﬁd P@@’@{ﬂ I wits Plf@tiorcancenfragyge &asrga@@ted
supercdibd DNANRRE Rlcrdsdios 8ldbS ddrEQUOMowiRadh n@UE D pgBally dehydratmg

T LT L N —

DNA addrsasirdelh éiferidryed enda{n) deyimg tatempte efhgnad Heawine b éna ippwdekpgdtDNA product.

In one &'@Aoﬁﬁ{eﬂﬁﬂf ﬁf%%regény Hq@éntl&rP E@:pvh& c@@rg@ﬁtfpﬁ‘e@ipitz\fﬁ)n fd R&GH th@bhﬁ}f&atmn
rIS

proces SR bed e SRE F 150 BBSPAT O F & ARG PESIch ser
to remqyel resiiat gtotegn a¥ endaipransdoin theice hastaiadlo Dy arhigivaw recitifatign step

to precff)ﬁité §1asn;ﬂf'B§IA iTRe @8€16HRPG, rE@xm)e &f’foﬁd@ﬂ ?ncﬁ’@d' felnB¥h1 fo thd fi&%culated

vention,. the host [l
host ol AREE o BE b BOBb i o et ioies opa g et it frpatier
removahioiobnipeirel tebof), tepreseoted by siepl (gl apsies buf fer or can be

added 140 {6 1‘&\%41011 fiﬁ%lﬁa} R1aktef coﬂﬁécﬂéprg@:% P plattlibg ﬂlperéacﬂed

Ialned S quant it fl occul ant
plasmiq Bﬁéﬁ%‘m egil ﬁ’@ﬂ“i ‘Pfé‘ fﬁ%f‘s%cal& aalqro‘a@ %&P@tﬁﬂgﬂ BiFf rrRges; o<ﬁﬁ1afvgstmg
microblibhetagllafromefegyiuintatibmbreath pr @dter mdhumnﬁbbkjsm@tﬂfm haf cetlhim a sufficient

amountmf géﬁﬂ%ldgﬁgquﬁs Ol 101@@)9 %1 ﬁlct[fﬂ%ttﬁel hbs &%el?l%a@% Yu) a]Ea%gé PEQ ggft by

rising g B S0 G A8 PetWFeel Sk i (1 hpyp PR A aRS e e
shifted thlyQEeas epproxirettdd} ty pet hewsis REE:; po lchiBingcienek hsaasfisep (d) by
ﬂocculﬁﬂg h@ C%E% WIWE%h{ g&o@ﬁg & %E%q hut gglf&élbﬁst '(g9 Q%ecﬁﬂ:xy

concentration’ an nmol ecul ar m5|g

Precml@rlwu%%e%@w@vw% diifh @ hprederyliifrsthyrampniym taarifsraduepdy
not limting to the invention as a whole. To prepare
the cell lysate for floccubkation, said | ysate may be
subjected to an al kaline pH shift and subsequent
neutralization prior to flocculation. The al kal i ne pH
shift conprises raising the pH of the host cell |ysate
to an al kaline val ue of between about pH 12 and about
pH 13 with the addition of a concentrated base. The
subsequent
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neutralization of the al kaline-shifted, host cel
| ysate conprises lowering the pH of said cell |ysate
w0 2008/0831kue of between about pH 7 and about pHEI/[52086/003015

| owering the pH to approximately the same | evel of the

| ysate prior to the alkaline shift). The al kaline pH
shift and subsequent neutralization process may occur
either prior to or after the addition of the PEG
flocculant. Thus, the present invention relates to a

prec1p1ﬂj§<§ri1 99 re‘afssdiwﬁéftflé/ ﬁragpn%fé@ Sl'éﬁﬂh bﬁg Rl %Wbﬁ{% %ntlésqm Qell defined

%Bate e-scal e m crobi al ernment atj on
buffer Wpt&xﬁlz ﬁrb(l: §n§%@h anflg)ur ev‘sopt'z}@mﬁlhﬁc}rggi[ gﬂystﬂbgefi c%’l@pxpglhcate, @)
adsorbig@retraining hopusitiperit skedd Inldemsad] aysiiNed calcnSTkchtebufubedradsorption;

)] precﬁ;‘?[gﬁr@' Ek%e&gﬂé@ﬁaglﬂﬁ%A (VRQ etﬁeﬁ@ﬂ @Eé&&t&tﬂig%m&gpn&g& lsupercoﬂed

0 an I ne
DNA ué%@@a%fﬁlww@m timzawﬁﬁﬂ?w filigtiop mgds: £y further sencentiatiag the
dehydra@l dupdryetiad BNAY sfikedeell fidridfygr; heis tm)@eilg Lol eiolSethinblhledving a five,

powdexgxngfAl pg&%ﬁn}ne g&l%)d n%gneoq’ltﬁ% ;egénlt ngen‘?gﬁ g aé%p & cﬁe%& e&tq)reéipitation

conce
is used %@M@Pt}t@a P@F%‘#ﬁswb@mn@éiaﬁg aﬁ‘i"’ér 8%1@ ftwaaeupmee&a Aparises a first
low-cuf a&fp@addnalep fd Iemma‘elréstdmatpthme;dotbﬂnm@n aebadisaRmélodtd by a

high- clﬂ'i E&gm? (ag&?s%p tl) Pr\éce ‘[} Eakeopnasnﬁ e U'Pl% [HEQ C}!‘)\? gutg{ g%&p bg QPE&D‘ %d prior to

removahpfehy fipiceuaied f@&tw@b@eéas pr @ﬂw g ﬁ@esglrednﬂb-q%m@ﬁmanwtee ﬁvould then
occur usihg DB elbrified Igate (140 et kamoRil RAMS host @iﬂ@elﬂﬁﬁrdp%&s@teﬂ b 6% W Mbove.
EtES G%Q? %raseﬁdgve%tlo ?slg lréfdtesttcb £ cqgm%{]ncég g}oge%lst of ggrl g?urpg{coiled
PlasnndplPlﬂé & a cplf lysag of aéqraﬁsmlel mwmlamgnefnraﬂslt wlmfe@rrmrlteat(@dmveshng
microbii Kdst camonsafeﬂneﬁtaﬁmraﬁ of d dultﬁr@ideﬂlﬁmﬂbﬁl‘]ﬁﬁg&h&ﬁﬁiﬂfellﬁﬁ 8!
sufﬁmegfe‘ ;)mo%?tfo:f {1 8:§tﬂ&?é 0 %nna%eir? E/g)l%nlﬁn %\)NgL‘&)fethnrga ost celrﬁfate to an
alkalmeaplf thifs by rdlﬁlag rhle rHaf $a@3riy@teé©bea@m At g Fred aoayt Bﬁf ih?r 1)
neutral@lind fHe hikhide isifedddf ﬁﬁite tngﬁﬁrBﬁhl@teﬁ AeGPrdis @eiSITET BLAFRNe) clarlgymg the

cell lysz?te og s?eé) 6(9)%n glgcl:cﬁlé §I}ﬁLL(§’ Bﬂkge P%gﬁg}%t ge%o%lixgg c)d Hoccﬁatec?host cell
debris; @ hf#@tlzﬂly mpl]sta@;g suppaqodedplashned IPN & oiith  hexedadylrgngwiaowiohian

bromid&%nﬁﬁc@li E. @g&ubﬁ: ® aédﬁés@hhythg s@&ﬁ&%%ﬁmﬁm ﬂmeana qg@oﬁul@rimﬂfrmes

. n concen

ina weg ﬁ%?le(? LSf 0 ogté%e&f: la?l‘é‘ftfef’%t{) 51% tjglﬁneléiogsm 2’?’ &9 %@lﬁt@)?ged calcium
silicate((xj/)/adgoﬂ@ngram@mng fnfpurdtieis with h aspridchyDRied, wastaﬂlzqu:alcmm silicate-induced
adsorpt%%' pPéprﬁ&tﬁl sﬂﬁekblleﬁlp@aglhﬁlDl‘(@wﬂh ethﬁblh@('j‘@cln):ent gq}xe precipitated,
superco?chF ﬁ&%tufl% it}éalﬁgrp igr%égr%?rg%{)mﬁ%g)p H&’ (ﬁfurtlher concentrating
the dehpdrgedfupdreailed PNA agtigalcell fivgartei; ahd, frh)ahyifig tb tenaive @hgnok l)ving a

fine, po@vdfzrb& ﬁf\IA%‘cﬁflétl fof AL EARbaRieRibs %%&é@éﬁ m@&m@le Q%ﬂluké:detergent
et hano wher.ei n_the concentratlon of

precipition lavsegﬂfslm Riificsion Ii“B“r?Sﬁ) C@cha?dﬂme@ﬁ? Y P VR e8! Lopppe process
compnsslpﬁrst:lowlrcetcbr@lpatstmndteﬁ)mékezpmemsmmal@tc&ins agd yndatogiecibonalthe cell

lysate fI)HJVJBH @}tr 5 fﬁ?h &QB&SB&E&@& été}go ?{eggl’tat@g?g?xgdjﬂNﬁc %&F}Q%w -cut step can

[tration ste agal ns
be Perf%e%’r&f FRRPYRL 0 T‘E? f%Oﬁ?l%atf‘éﬁlast celhe by éé’é rli‘tghrcﬁ%"rﬂﬂl%?f’“ step would
then ocfwi iifethe ¢leift §Satt 0.caafeo rdbiond df (he heeed detfris)ibpietanted Yy step (g)
supercoiled plasm d DNA froma cell lysate of a
| arge-scal e m crobial fernentation which conprises:
(a) harvesting mcrobial host cells froma
fermentation broth or culture nedium (b) lysing the
host cells in a sufficient4anmount of a physi ol ogi cal
lysis solution; (c) subjecting the host cell lysate to
an al kaline pH shift by raising the pH of said |ysate
to between about pH 12 and about pH 13; (d)
neutralizing the alkaline-shifted cell |lysate to
approximately the pH of the lysis buffer; (e)
clarifying the cell lysate of step (d) by floccul ating
host cell debris with PEG (f) renoving said
floccul ated host cell debris; (g)

above.
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sel ectively precipitating supercoiled plasm d DNA with
a hexadecyl tri nmet hyl ammoni um br om dei nduced
w@e@egd7ert i on; (h) redi ssolving the supercoi | BGI/US2006/003015

pl asmi d DNA and adsorbing inpurities in a well defined
buffer of optimzed ionic strength further containing
hydrated, crystallized calciumsilicate; (i) adsorbing
remai ning inpurities with a second hydrat ed,

crystallized cal ciumsilicate-induced adsorption; (j)

preci pif ﬁﬁ)fl(ﬁgon% ol ﬂue?é}in 2 91 Siaed £EMNR & dd? Eé?cn\!n@and

concentrati ng reci pltate super oIl usi ng
disclosifig gethpdql Q&*ea@ﬁldorﬁatﬁﬁgéhat AT SPRGEHGRI Y it PERETGRYeRon.
NothingBéteih is(td pe qoBsttubbdslay adimbeyeinizt iha ghvédten pmeinpiiddad akdate such
disclosﬁrlégg(/i&ge ét?:gio% t h addition of ethanol; (m

entrating the "dehydr at ed su ercoiled DNA in a
sti rr ddvipefgscrbied prferrgd grahodimgpfe 0 {wveam W efsreperio e
accom@hﬁﬂg’\ﬁéures,l 161&\36 HR@nderstdod €hat hOEEKiedis RNAneOBURdse prbdiseone

embodlane{]tg and 1ta ous cl}gan%e% ral?dS %leﬁcap on% apa#r defﬁ:aeds tthgrgfﬁnbg Bne skllled in the

preci atl on
art wntmubd?eesn&fm@? t?eﬁf: qr gpFELE élteewmtm es/@fmﬂeap the §PI§B‘W1 §1é1ms

procesge mm)fng SRSupks hre HEkvidbDioHIGEtatPheskRhtideh @A vathen,
howevdr Q& D, am@grq#al protei ns and endotoxins fromthe
ceP?l?% At owed by a high-cut precipitation step
to precipitate plasmd DNA. The first, |lowcut step
can be performed prior tgamensval of the fl occul at ed
host cell debris. In i gh- cut
precipitation (ﬁﬁhﬁﬂ ‘8@%@?§%%?%@§? e clarified
lysate (i.e., after reanaI of the host cell debris),

repr esezeiyﬁcdzz RYihéits € Rndl@icalaRené8s uiliRR RS QD anbR ¥ @RingOMAEX")

| so re oac e roce of un
meLc &3 el ey HERAST Pl o0 Doy eyt i romido: an
(iii) gPCBngies & Tad reanfiCRracta-ak-gflewere nnat ¢voltwier hminpipitisgil loading
per well. aPridd @H r\ﬂﬁ‘nerﬁgl tﬁl‘:gE Eél Qisﬁ’;b bepldd Qefe phibdisi WiftiMafol precipitation (2

or _cul di sin the
cquivale BTt i a2 i o BRI RGeS B Bbles Hapas i
decantdsiy frfdeellatordrailloivedtoldysior ymimutes grior BUbsuspersiangn tmgl\ﬂriﬁsﬂmffer at pH

8.0. T&%xéﬁehﬂ@ﬁhﬁleg Qer@ﬁ]eﬁhﬂﬁ@éd' Wex QNE%GHJIE)HQ‘MO fo@dn'i’%)(g%{lé% l.pkh

ysate to bet we
ldentwtld’fetrﬁeweﬁ 35 prRgredRa s Pieaﬁl?bﬁféﬁeg ﬁ&ﬂ%’é@ ‘aﬂEﬂS}s lysate t o
appr oxiysawih ysotive- InkiabE. coh bysiSTtadieshvefef perfornfed jo assess the impact of

lysozyfad, Bhdefadil Hrgatﬁug@ (b‘i&l ahdlhéﬁst@ta ‘ﬁHQ& 1581ERd Efbkeqhdht Béu%l%cﬁtb'y Rdd
host cell debris vin

sddiiop Ao FLSD: AIPPHaHS él e e ﬁaLWS was evaluated using
cells repuspaidgl tb &R of 45y hemsmﬂoedyqokmmeghnﬂ)&dé\ofmmjmraure or base/acid

treatmel?\'t:3 )l(éigl?eﬁ% ﬂ){;vlaljﬁ‘etlcﬂy Lm Ed)%%&ﬁ&m ' ﬁfé@l@ﬂ Ready~LyseTM Epicentre)
rec I tation; H&% redi ssol vin

in 2 stagqazd STRF RGaE G0 S T A %?fégf’ NN S A—
pH 8.2bbtft hebas@fcidipdatniehzy@dlded dsviet plasniié DyAhe@ndy (plastalldINA concentration of

ca. 0.3 %ﬁ_? t’vﬁ%]fgo Pigarg;y tg ﬁﬂ?s %937 “ef )f‘ﬁé lﬂ%ﬁekt@feqjds %@}ecahﬁimegf hélﬁgclgstogyme

incubapign{ Pt &enl) Eﬂllwddw |bﬁsz>@alg &raartemm hejbpseqagip dred gl cengisted of addition
of con@BiBAFARTAONNS M jtdckpliaCioitivRtdnbgtrainpef ¢oi Med s pliasdthaibiiNg and
addmon o} acetlcEaad (g %&f&? %Eﬁs%fu%n c%geeh{;'e?mg %SFM} ?la%gﬂd DNA yield was ca.

£1 61

0.5 gflt fmg@ﬁ@q A 1ysrﬂ|eewwor1t|e@ ?t&tﬂilf‘é ROk 87°Cang Subﬁ?tei {g|bpsp/acid treatment.
dehydrating the precipitated, supercoiled DNA with

~addition of ethanol; (nm cascentrating the dehydrated

supercoil ed DNA a stirred-cell filter dryer; and, (n)
drying to renove ethanol, |leaving a fine, powlered DNA
product. In one enbodi nent of the present invention, a
stepwi se detergent precipitation is used in the
purification process described i medi ately above. Said
stepwi se process conprises-a first | ow cut
precipitation step to renove residual proteins and
endotoxins fromthe cell |ysate foll owed by a high-cut
preci pitation step
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to precipitate plasmd DNA. The first, |lowcut step
can be perforned prior to renoval of the floccul ated
who®b/0835k1 debris. Said high-cut precipitati onPGI/ER2006/003015

woul d then occur using the clarified lysate (i.e.,

after renoval of the host cell debris), represented by
step (g) above. The present invention further relates

to a conbi ned process of purifying supercoiled plasmd
DNA froma cell lysate of a | arge-scale m crobial

fer ment,ghd ﬂ%@cu‘M?z‘oE Quﬁ%”'@&‘eé&% stu(li%é w&@Eéﬁ%&édriQ cHZ}aEtERR' tf effects

host céells froma fermentation broth or cul
of PEGegriaten ("b’)e“i“}ﬁéﬂf A debres- tste Lekpysdoyr Nafgone bR ififrent ODa
45 E. calpriysunds (@htaiming plasinid [DOY) C Bbitle Y sinmirs @[lysite genirafed py resuspending cells
in e e {; n K °
STEi’ %Dﬁf& ?c%) NaTo) JJB@ve*ﬂQxﬁi i c%@zln'n% #v}{ﬁ’ QE%yxﬁlé?gg@te}%L ﬁ%ﬁfﬁggﬁ) at 20°C.

ra|S|ng
Bottle %mtﬂns ,':hq saupe 1N53t¢ aéB’cﬁH‘tPep‘Hb%S base/ggid ﬁ%mwsmf%m%afteh’ésozyme
incubatidnkplll shife frhiinkd. 83 teed. 2.5 ysiabek tb . AP ITOX iys@d @IBpttlc3evap ktnehted by

[ 'occu ost
at 20°C¢ Bp lﬁéﬁ%?l?fdhf‘ssé}nﬁ lwmsew@ffl%a bHighY bagadacid stpapiap porforrpep after
lysozyBehadhtione e fH-@efda) RET-irdagd siapasicailddaserdl 2&fipeliodMAgiahityhlone,

1ndlcat1%§ Hﬁ? & ?éﬂ“ ‘frﬁz{n utl}}{% &nn?f? n%ayc;n wozlhi)be ach ved. I was deterinﬁned that PEG

uce SSO Vi n
works eﬁff@@?lbwlbwdlomu hﬁowetbmbrﬁfﬁapeaﬁkbmfm Wge/acrﬂdmaﬁntewé& thie fjogh cell
lysate (M&) gH Ghérf fravech. IR s caOpH OP$, iafd tBECbatIow | lc& pﬂtsrse Ekgie&naéﬂjabove) In

ydr at.ed st al i?f
fact, thi &{d tgg lﬁﬁ?ﬁa@ 8%;7%51{; g{:c% & rTc‘laebns ecame rnore 1cuﬁl tQ V\ﬁe ?r]p if applied to a

lysate ‘%*E@d%ln%)‘?%ﬂﬂét‘@@tedé?%ﬁt/%wq trezt@@nteal CI um SI i cat e-i nduced
adsor ghiféher 4t PEQfeREifloddulafgh, su@esr &0il)sRek tRhids HH dscBA in

Figure W.wterlg aﬁ%ulgf%g 2 'tmk‘éﬁ cengf% e r at hF ?otﬁ S.we erlgc%ézeflzdt f%} %d mhinutes on a
supercoll e er a

‘ resuspetnli]:g%ke{ﬁg %bﬁ%fbﬁﬁér’coxftﬁﬁln%!’»@?E(t_%béw,ﬂn{l ng eb%ﬁ&é wi M?ﬁ%&y%ﬁ%g% U/mL)

c Fofi $i'on un
rotary migergahthprgentifuged. fReISltliS@ﬁlP\@nm e, 2, demonstgtetthpenction of PEG as a

ﬂoccul&i@ Gfﬁ@fhﬁﬂéﬂttd) mgsattmbjd@&me lb@%&id &é&'ﬁﬁén@ %gl@éﬂs @Ntéés frbidity
er ore
measurerfleﬁlts forqhe ﬁuger{llataﬁg gﬁ’F s%éam%eg gp gx&p’%ﬁé )[;AI‘ E)oglﬁlé){l turlflﬁlgz éS 5

NTU a%qu@mfn@npn wis shaven yithersfnat PRGhepaepnirgiop ofb % tlapok)sepmpared to the
730 NTUBL@(86 B th&&oﬁﬁbmrﬁbatzb Ofhid i8dith&S that J&nthh%atﬂiﬂ lehd BeGadd QR

it SR KRR 108 AT Faf Pt Rt nel ST Bl Do

also indicaterthat BHE ivan sfehtiad flqpraine ifadded nitheeprito toox ifte biisetaeid trépgment.

cel | |E}5‘§@BﬁPé(PM)z§BM w@i}éhz%n?{b&nl‘aﬁbhtofl?&ﬁ{éfn@é @k E@é@%s%&’%
OW- C S

reci e Tirs
concentig i e B i B sl i e s PO SR igethod
based oh@gthng;gdrfonmm’ ¢fgell dehris ks were agehatet! ingthdpredance vt lysozyme (500

U/mL) Q{desﬁb E’dtéd% h@aﬁe/%@@eaﬂﬁgﬂ A LREIAESHS VM’?&uQﬁE@ B6ck solutions were
after renoval of t he host cell

i f i
mixed ’8@39 a%qsl%%qf 3?3#%@&“6 {he gqspling gyctuzgs e alleid ipyfekleapgoom
temperatyy émt:a dhhairs Ghe edlahes sttdedsolidsii the tiridigeE spemditant (ODgyy) were
measurmkﬁzigméung ]§N'R gs&amla&&hs wegsd(z} %Ql}lAd E&&'PE@} v&‘ﬁ ﬁiléhcén}félﬁgt%ns isa

e- m cr obi al ernentatio
known PBIﬁrﬂ“fcéPétg“ ﬁlgslre ﬁ% ERAsE PPH PN opesiration ﬁéé%ter&@}eﬁ by AE¥Afsay) and
superndtaat nEbitti@ foraRtuby ofidy FEIG 30@ (Rdsults Gerfmdﬂraﬂd’lﬁmt(ﬂ&)e ik y BEGgodohe

concenEEQif% ra‘ﬁgé roISwljual &1 ﬁé‘r{rlfs 'ﬂgécﬁﬂges %WA 1591 ec%ptltgtgc? ﬁﬁeq?%é;ggg

er cont al ni n sozy n i

demonsirate thaf DA dgespgpeip at%f @Eﬁﬁﬁ@ GoRFeBtEtipR lsquaﬁaébwg aprFipAtply 5%

of said |lysate to between about pH 12 and about pH 13;

(d) neutralizing the al kaline-shifted cell lysate to

approximately the pH of the STET buffer; (e)

clarifying the cell lysate of step (d) by floccul ating

host cell debris with PEG (f) renoving said

floccul ated host cell debris; (g) selectively

preci pitating supercoiled plasmd DNA with a

hexadecyl t ri net hyl ar nnoni um br om de-i nduced

precipitation; (h) redissolving the precipitated

pl asm d DNA and adsorbing inpurities
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in a well defined buffer of optimzed ionic strength
and further containing hydrated, crystallized cal cium

W@ 2006083721 (i) adsorbing remaining inpurities RMT/HSW06/003015
second hydrated, crystallized calciumsilicate-induced
adsorption; (j) precipitating supercoiled plasm d DNA
with ethanol; (k) concentrating the precipitated,
supercoil ed DNA using mcrofiltration under a
tangential flow filtration node; (1) further

Conce%ﬁ%?mﬁyf& ﬁ&cﬂsﬁw%ﬁm@z@ Upa mg Ialk aﬁah \ @hifted and

stirred-ce (m rennv&
subscquepthepegiralizeddyipierplasnyd A PERERoR 6 e SPstRor PR S0 The
precipigti@yativeishovef in Figere[sr @'Bmﬁhls daty, @ PEGEI00 @nshepish sfapproximately

3.7% dgrﬁ‘%%ﬁqus% dlyésq{e% ﬁ%‘ﬁé‘ﬁ rm%qif bR g#:5&@1n'vé?1t15rh§1ll@Hfﬁ'cﬂ‘ehtglq&h&g any

ces SCr I bove
danger s? Becdigtingpipsmidd i during eupidpaE e i Ce it uti iP5 00 P
t 0 renpye RSk daulalur@rc@tcatmzszo;a;ﬁdeﬁead»@mm - Astufly @@ peti@med to

determ%g lhle rrla%%%%ortchlnla g)é 6%%:11&1%% Iggéfﬂtusﬁg f& ?xQ\JeI @M ﬁ%{h%lta%ﬂtnbed

precip Itate
above C@a»anw lpS@?W% “B‘i‘ |f‘€ﬂ0WP‘bb3f RapRAAri regimentiad PG, é‘E‘E}}Oaif(é dpsate
clarifict@8! S&lal ced 6lbrry Soncén@httbnk (eg;hcmatm REBCIf Ppiical de@dity 9t @D nm, ODjgo)

were mvef-syéagedt tﬂ%v%s ﬁ%gr}ﬂmeéjﬁxgﬁﬁ n¥1tha? Dop &J(ﬁ)lvﬁg Sétﬁ?&e%ul(n 1§abl 1%ed

en e
lysate \gltwateld?Nﬁawv@tqu b 7 éﬁ-t |A6‘ﬁ§th?rﬂ4tt1°€a ﬁfe‘&“h TR Pgﬁéolutlon to
this inididD eémglﬁté tfl@OD&,(hesl@ﬂﬂﬁﬁﬁ&d%mdﬁ&ﬁgmdb vige tardodi scl osi ng

ggf,]ﬂg HABK wecsu{ ﬁnp?t éra reczgtt%z At%@ } ﬂ cmgm on %gt%x %Eé%()(??nﬁ was found

| nven

that CTAD qopld he a@%@ﬁhed@ec%déﬁata énﬁos@uhtfhte Fhlaﬁcatlﬁé tq rﬂ%ﬁleveéhof
solublel p$0té'iﬁ’t THWds bRy henigi e that)EC TG 40 kS CNAS W £fildy coviéaniratRn of

0.15% gw/ pr IrclrhoI n\(:(engJ}el 1% shows Ve r??cgequ Eave(i,taﬁ Qe%erfng) eg E%fﬁ&g ass%)h as a function

e tnvention w
of finalé%wmamwramgn f 4 gisriesen pioeir] apneeatrasion israetirsd broween Rafe anfh@-2%
(wiv)dTA®ention is not linited to those precise enbod| ment s,

and that .various, chan
o't ecCRUMA BN PR AL P T B R R ar D W pinuons
centrifiemrcpidifipns, PEfflotrelageoga hott cdpyictonfining sippreisApiond BEA

was tes@iﬁfvhtﬂ%%oﬁa (@f@3)&p&ﬁﬂi¥%@ntﬁfu§é MWhile RS mb@ l:éi’nﬂdfﬁ@ 1 EneREIRALESOf

to. illyustrate en
sotds i ot esiav ot PG (R Bafe Wbl S At hos
2 L bowd| vgthdul efthplding ofpadifydor stlids| ADetscelbly seietchmtpiE@e Appaicyiteid plapmid DNA
of interBR (ARG Sed VlaAl@@z&ﬁé H@ibatiRL Jﬂ%ﬂéhdétp[—ﬂ shiZiGeld btﬁ‘)ﬁ‘elqh@ﬁy ndutrdlization) and

noceu e BB e it s b 09t s plimie

Approwiindtély &8 hptiyamchrld he pheded thaevgh (b hi) befPCRlling thagowdl. Kélbpugiatie

solids VEeQBve%St‘ﬁﬁﬂ and%oﬁiﬁtleéed’\@{e{% wad Bo Bs B HNUQloh@ndMon 8r fﬁb Bk B 9f the
20 adi n Prior to runnlngt e

0
run. T‘Eb’d’élFS ‘5@%590 NEH%‘%@E F’éﬁeﬂﬂ@f‘tiﬁ eated with ethanol
preci Fotigtfiliomiot 2 Iegjditivatosint cemofugatios proamireciewtlbadfab@eoh pohsh
depth fh&’ati@ﬁ‘ dﬁ%@ ‘Eﬂﬁ@& fo rgﬂl&/é PJSMBQ s§HE £:Sm Fﬂle F%%ged%%gt@ rAgt

cant ed ts were r
cellulogig maéognaﬁ%qub?m{l 8@%@@%@%.%& Miliepgs THACEF F@Sfb%lfef%@ﬂa’e? used at
an appipkimBte oadiifef 4be 70 Bat’ed sanpl es were then diluted in I X
TAE buffer prior to |oading on the E-gel. An identical
pretreatnment was perfornmed on sanples submtted for
gPCR anal ysi s.
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Lysis with |lysozyne- Initial E coli lysis studies

were perforned to assess the inpact of |ysozyne,
whamehsoed treatnent (base addition to a pH of PARUIA06/003015

and subsequent neutralization by acid addition to

approximately pH 7-9), and tenperature on lysis

performance. Cell lysis was eval uated using cells

resuspended to OD oaof 45.. Lysis without |ysozyne,

regardl ess of tenperature or base/acid treatnent,

resulted in [ower vyi eI dngmng§ at 200C with lysozyne

(500 U/ nL Ready-Lys picentre) in a standard

STET buf f erPle%ledHK% hELies hex songie BRI 6 v/ v

Triton(r) - X- 10Bzse/@%dWraatrsmcand PEG Rk wBatidy) but no

base/ acid treatnent yielded | ower plasm d DNA recovery

(plasmi d DNA concentration of ca. 0.3 g/L) when

conpar@@yicgl mepeqas - Saft"n@*ih"@?"f?ﬁ@nﬂﬁbhest yiel ds were

achi evsed Iyt Frgzen 8B zyitEnib ) Giplradiled pladnbd DNW haivpstddditobrovie@o L

E. coli I?e)[mgx?a%gl[l %%egs \Le{ﬁgﬁg\%ﬁ% a }VIIJH’le(nip a3 %I) %Eegbe}\li[a%ﬂ%g@%o OD6°8: ﬁO using

STET ‘qufﬁraqb‘o @M Tris . 08 mERPFAL 3% KV dfitp. &éow% W SpRresetpal 8.2) ina 50
L Lee Tdnk whRt 5-01h Adrwinpelttt.t A es8uspénsias edlintie &GO O wWabadiiesddo Rsady-Lyse™

lysozyxli'xé Q%U/%ﬁ 5 1&:3919’8%@3‘1 gtde& 9& ﬂhQ%%gtfmggﬁlgg}l Wa{sﬂcgt?a@dqb%(ffr ca. 2

es 1 ncu
hours. iﬂe ellshey waobe Q?Ple‘gtPG’@’Caﬁtﬂ SN HjeeE e 24dgd Hens inggab-gurface mode
over a 60-@atiEP&iod Wﬁ&éz&é po6Citid @tdzyme 1$§atbdb es 12. A @ 8Minfi@te hold period,

25M %E%qaf:%%a dﬁgcp (g'grc é()ergl{lét?s tg Ic UCF §>H tg g 9t BEG %6({9%%‘?8 wﬂlim

|on on se
RCM 65prdias 1?QmM W)g@ﬁ gepgovly e@de o Ffing] qofl@rﬂéamon W@W/WB’EQ The
total lySs@d &oldnié&ﬂ&r@&dlﬁmm la¥iB gkid) |aﬂSH’ECd3d@Nﬁs):rea£@frbﬂ1 80 1L (ca. ODgq 70) to
35L (CC %I6§$ ngf‘}l f}g e‘isagerdqgsgtg rwaa%)t%gn t?%sf{e 1ed ngggg‘f‘g %O%el ltrﬁfugerhottles
aud spinyfaiO BRSO NG SR By Lyesacply.yickng DB Ipaste ¥ith agurbidity
of ca. IGNNTIAITAS pddiA cHANE 1&&&%@ t3SstbiBd Batetl e 1, but a

pace! a4 5.8, WER-RILOL TR LEE LYSBRUTE G REYAN £
superc@led plasnifh ENIAy@ap@nplqﬁengmg h @ L3ackeied glespeassel with H¥rinch diameter A310
impeller. e@m@@adlbmo@@lk& SottoR, f@TEa&em faBktel; AR lmuﬂgevgf@f%aroxxmately

ncubat
s incheg i RSl OOy 5 0RO i T Bl o
Ready-L.hre™Dasoeynaed e &mbpweveddedand glomeditoataubate oy dhamgat 37°C prior to
the pH 'slﬁfi U'blﬂﬁl 't&@emp-gﬁﬁlrMﬁéHUEJngZO FEEhd ?ﬁtl\@l@}ﬂ@b?fol 12kinal solution

conceniign EEQ PP o R bl P e SRR b Ao
additiopof Haek, the mixdiy rete @ds loweredvmS@minetartictpepde veki aty IPR&degyadaigon due to

impelle® ﬂeﬁﬁ 'IE& ﬁﬁe l@@z{té whR&wddl o ﬁl@\iﬂa@. Rt hl%Ypﬂ'H {5915(%‘ m?ﬁt@sr 'C:bncentrated acetic
ment o e

fte r ase/ aci
acid (2 %}g g% é‘? Sy aélg Hpytes £ fbﬂ’fag: %‘i’?““ﬁ]iLF%‘C%‘“f“tP“é’g S%M %2’3 5‘““““’5
into theaaeal atichacm tbrampelteo speed walrhifed B 358 sprol fos bemebmdmab@htd)nal pHafter acid
addmoﬁ @QJ 8.4. G cARLLL P @b (J08S0 EWL)%E&cQQE’sQﬁén aﬁde‘ﬁ fvé%qthour After ca.

debris becane nore difficult ta
30 m%fﬁspcrf pEipe- ths Lgate yaspligualsd iR L iReckam %@@ﬂg%%ﬁ*eé a&decamf%lged at 15
kG for hasabiac | Rbstlteatpsantant W dédantediato af 103t N4Re@e candinestirough a 20-pum,
: : u reated as

i Bl Rl B el PRGBS Tt 0 50 L
centrifuge tubes. The bottles were incubated for 15
mnutes on a rotary m xer and then centrifuged.
Results, shown in Figure 246denonstrate the action of
PEG as a floccul ant when added to a | ysate subjected
to base/acid treatnent. Figure 3 shows turbidity
neasurenents for the supernatants of the six sanples
tested in Figure 2. A solution turbidity of 15.5 NTU
after centrifugation was shown with a final PEG
concentration of 5% (Tube 6), conpared to the
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730 NTU turbidity of the control (Tube 2). This
i ndi cates that centrifugati on can be used as a

W@ k@pio83i7eat i on strategy to achi eve sub 20 NTU BPCHDB1096/003015
wi t hout using a polishing filtration. These results
also indicate that PEGis an effective flocculant if
added either prior to or after base/acid treatnent.
Ef fect of PEG nol ecul ar wei ght onfl occul ati on of cell
debris - The effects of PEG concentration and
rml eC Wiz Wﬁ% 9 B u108F tife! RsHE @J{;@ﬁl‘ﬂ% d@@c&@e& i E%éﬁﬂlegla‘ﬁa gdy lysis

a rap id screenin ased on _sett

procecliE PROIAED. G CCBPH BB 1G5 100 P g At dd oinss
determinbebygebdenoghortis hsgmo Resnlts {ro0 GPAK ada)ysaa mﬂhcstg&pmt PYAt 0 a
concengﬁﬁﬁ @%hcgvn ih eahdE %laﬁﬁzd %@ﬁg MQ@QKED&‘M@ ccrn (Sn% f‘%@ nomlc

stock sol utions were mxe UO S
DNA, yRiehyjis & Slg%i’ﬂen&wcwg{a EHIPTRg Q%ketﬁl%meélv échaqucb‘ﬁea hT%IYSIS method
(ca. 10896%).| BrisglendndODNAeeqpeticativtue td thd lo@ diffuli®ithehB, 8ali gbl@nic DNA

relativet8 %Hﬂﬁd %E\IAS %21%%@%02%&0% Iﬁﬂgls ~Q&) dlgbtﬁrﬁﬁ) h %EXI X%srmdgl\b& molecule is

super nat ant ) measur
~10 kb th diflprencs i1 pasg driyst élla%alh‘é‘éf@e{ﬁ“e‘é‘ff%ﬁlwéf‘é Pben te DRAghdenatured

under lag0 c@titibd] thOpissnid DEAKROYMICkDNGnpdaewhif dewditic DRAGR6:, ABilting in
second NG CBQJSSHMI c%%ﬁ&aﬁaﬁta e%‘ﬁ!:t%ﬂ (o%§ra? gén%ﬁﬁpﬂ}\%glepéfs AEX
assay) and super nat ant furb r a study using PEG
3000. Results denpnstrate that there is a PEG 3000
Table L. @RCR Rsulatforars Iriggige for which cell debris floccul ates,

Des®@iptionDNATH S DAAL | PhIGKE Pirladhi@ Ina ReSEid Snal chl.eﬂms t rh.®HNA

t hat DNAngdags) pr Qﬁ)i IO t 3hBs dof HEGn3BRRa§ONCe@d)r atiiQilctlos (%)
mcreaseng OVE gppr o1 }lel v 5% PEG 60

Dot qe e Y- 32 i on—Expet P2 g a2 il i-ne—pH
Post g pHift ed al8b subsdduent I y4neut raI 2?2, llysaize,i(}az (] aémzdiz
Clanf%a@r eci pgt at|on curve ygs ganefad edgf or ,BEG H£0004;5 , 45

preci rtat T om curve 1S SITowWT T Frgure D From
¥ tYﬁh’e?S teitved frop plegratsd oloctiophsediserlat i on of approxi natel y
3. 7%dur|ng the lysis/lysate clarification step of the

pr es epIthe tgr?¥§r%£ed91@ st Llso pa f ol l-& at%{x]et gOYL OC CheeI restuM w(z:lisa a?ﬁqgcrl of 0.74

recli
g/l of ﬁ@klgNé &fith S¢fa peak: («heee %rqﬂm%@ pabPist t&fr of tyvgrjugion- eﬁcl@egq peaks

and corBdldiE ﬂtheCiﬁxﬁErﬁa@E bBdup&ediled DEN €6d dov€latighSoiows tifit Gt bigher WAS
percentg%e] p]e%( grﬁla Plgger%eﬁj%{cgt%g 8% sugercm eck Ir)rlqu B¢ Bﬂﬁe Q‘talglea£ éh%\rx]/f %E% assay

can nove
results gfalifgarqupseps é%\%éhedmﬁp rihg 1aﬁgolplyas zRphie 2i dnr@%mt?sdhrz enhanced DNA

concenfr@loh Qﬁf@ﬁbl@ With ﬂﬁ%{)@&hrﬂ plrffRa{ o Prtkessd’ AedoEkadagdint [anGdlfl&{ the
clarlﬁed}ésaeleatdc arllt&r{ng qu 9 agyeral cell slurry

I ons expressed in ternms of optical density
at 600 nm OD600) were investigated. It was determ ned

Tablez.lmgaaaay}e@msif&lao%sk@oof 70 was optimal, resulting in

Descx"il)tlﬁlll q Diphtiof acto¥ b'l’i)ottan &% ]ﬁ\rAc I RS C nﬁ)?:{]b& bdn@ caQeIl R
ca. @ .'uZedq{)lJAElﬁ ctol?c! (é/ql/]i‘} taal lﬁ3l qn cmgcfr.:l t( 4 J

solutlon go t

L - ) 01' orlg a y§ats)
bl1g 11y uuut:unumltb origirat—vat B

OD 7 Issie qut i Wpur ity O8Fkcil pi BH% od - 0AP9 er fI ocdlﬁﬁétl an

Post pWiskifd |PEG ;ﬁ)OOO I h.ov@s | f ound, t Hat oeIf\B roul d ggadded

_to tne 11 OCCU| A { lysate or to lykate
CuaritegPsisle 0o, omy Lt B Hb e oo 869801 Lot o 9%2ei o,

Thi s was done by adding 2% (wv) CTAB in 40 mM NaCd to
a final concentration of 0.15% (wv) over 1 hour.
Figure 18 shows the proteimlevel, as determ ned by
BCA assay, as a function of final CTAB concentration.
A m nimum protein concentration is achi eved between

0. 1% and 0.2% (w v) CTAB.
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Conti nuous centrifiigation duringfloccul ation

procedure -To sinulate continuous centrifiigation
w@omdiogizens, PEG fl occul ati on of a host cell |BpGHU£2006/003015

cont ai ni ng supercoiled plasm d DNA was tested with a

nodel (CTC 3) Westfalia centrifuge. While this nodel

centrifuge is not capable of solids discharge, it has

the sane internal geonetry as |arger production

centrifuges. The centrifuge has a 2 L bowl with 1L of

hol di R GAPRGS &éécrfb_g ) i:aq%e pégfo%ﬁ%tat %BN'A cloyc%ﬁ%aﬁon of ~0.9 g/LL

cont aj ni ngﬂ SUpG[COI?g%QP asm of, I nteres .
and an O gy 79t By high seypgnvationrdwsior BiRstaninlymelyritarks q9dyrequires one
fewer lsdaé proceansssLtmengat @yztslpyocettes.r Bilis el ¢anbdy pafoendd a0@aghlyadivixd the

. . I .
concenliie) oo 2 P DRSS, bl R A I, Bl
chromeseifdl dPNSele Privs il dimphFies g nspan tokifls sepasstigrevis ¢ nqvplfgCrtigesd
floccullxiydlstep. Al t hough t he solids were very thick and

conpressed, there was no | oss in DNA concentration
over the course of the run. Turbidities were < 30 NTU
inthe final clarified F¥8MFPEE3Polishfiltration - In

addition to the cephiligNgRdlsRA Rb&eedure descri bed
above, a e .utilized to

ish. h fil.tration

renove re3|éﬁ%ﬁml%@%%%mgééﬁﬁ%?%mééﬁ@??Fﬁﬁéﬁmlysate.

For exanple, a cellulosic or diatonmaceous earth-based

dept E A pridk gN& fuBifi@tion frbdeks &@&@F&E@s%telg@%ﬁd‘aﬁm rgcr. 89/875,379

can _be us axi mat oadin .abaut .7 .
. iR T RSB0 R Wbl PR BB B gpion
("UF") st gtiet and At thesprsespsie pencaniratg & nvinm sitiept@@  PRAL Blirktg to oA me/mL
DNA, tian&l_zemtbb Iez abx Hiﬁﬁlh@tdal% for bREE eRBRAME G0 fbhnﬁa&@m{é&r,llmss%&g l:itg)m 6A).

. si.s;. Frozen cells contai ni super )
o g B B P S oL PR i S B Bl it
manufagiripe-tchlg weréfichtipngrogessensiowed p@ap G€) avidtosrratbsliehinaingito reach the
limit ofttbdhHE16). TPorfdPtd A6id AR sdisbdag sSlEd iMES BE fif2 @meg & thSplasmid
DNA HO§ 1Qp n|M %gT%? %%gv/v.?nlton &&gxilooljsoom/v
PEQTRS BE&SeIppIaeD) 1 R0 B eHREPraseiire (QUPHetbva Yy HRHatas
filtratiop@iiafitppepr gaps (sfe Figge SPe T5¢ Hist Vltion@iabRra@@ stepyagprising
roicrof@faRbiEWRE: tarB AW B84t nokd, S8 Rtef MOPreliMiBbed siurry and clears
i R el BRI 0 A LS g L et
dehydrytershe PRéA. Eadinglivdt pro2 @O T, driedhuehd fill Ma @i nabtamdded petdenfoym of
DNA. TherS1Ro 5440 E@Qt}?ril{g@iﬂ%ﬁ@ﬁ/ Rler Be ﬁ?dﬂ& 5{3 Hfi?i REtd e@%réc;l Qx'ioc}it%on, as long as
. _increase 0 Qzyne ate to ca. . er a

this st0B ¢5 Pf Wﬂ‘?‘égﬁ%%“yp Qf%é,ﬁ ths Peoro e Peoeshs PRl e s siees.
compagdltheslak fowratepSEF new RBG @secipdatioa drecss, thedPEGHrécoss 8s GalaiRHG
manufa’égggﬁ YoRo4 WirNout éJﬂipBﬁMix@ ;(rgtﬁtt' qﬂﬁity Jrﬁ'gqu lﬁl@qg& of\éﬁl%nklé%}ge

sl o Y added to a final concentration p# 5% (wWv) PEG
pumps fipflowlgs- Thg oy rogast Aspanciideetn addirmbrucibiestion geripfuther reduce
impurit@e] whereanitle RicEp30H8Honlneneasead! the ginemdDand pfeviled foDGMTar chOhange.

. . PEG: f1 i

i b Spba s GER, BB ERIREEIL AL e SR B o
not requiFrePreasHive fogrraipsandilsign RGP FedYeys oycledimestdervEennpeydgsed rroduct
which poekedcessanediddigagpact adipbisibt) dryrédrt € medetstabla ptodiidai di ty of

ca. 17% T | clarified. |

ot or e\ etyoin BEGURE) Ll Efhon 3R ot BRaldiEPrng so0o
necessy {gifprplqtely precipiast plasid R i poshl-Rey filtdieriiapgpaguined under varying

_48-
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supercoi |l ed plasm d DNA was conpleted using a 7 L
j acketed gl ass vessel with a 3-inch dianmeter A3 10
WO pwelodsel The vessel has a rounded bottom 10PCTURE6/003015
in diameter, and the liquid | evel was approxi mtely 8
i nches. The inpeller was positioned roughly at a
15-degree angle and run at a speed of 400 rpm
Ready- Lyse(tm |ysozyne (500 U/ nL) was added and
allowed to incubate for 2.5 hours at 37C prior to the

tempermﬁlesc‘ﬂdftcgtal Dﬂ)@!&néeﬁ@atfoﬁ%g erc%nééﬁ%tlﬁfg%%ﬁedtbgtv@% Ozﬁand 1.0

. final ution
mg’ﬂéaﬁ%@ﬁﬂ%l&? deafowﬂl 59@ %%ﬁ%& areqdenle Rilratigs pRcyressTigure 7A

shows fﬁlﬂﬂhepeHs afsttaq:r debrase uﬂdlﬂbﬂlltymﬂ DiNasin 4 2olion Af PR 8080 elhén the PHG
concenggcﬁ)ﬁ is > F}M%ﬁﬂ&e Cfat i Ol’l ers%ﬂbl‘h& d%g P) sbiffd t&rgp ﬁlrepor DNA

revent a
concenlifign i ahe riige inaesiigpse Riye il tncflgurfc%%tw tht Dﬂﬁgwo ol
precipi3@d by mistuetys PR BEOIHowatee,t PECEB00Econcintat{od oB8 Mwadkhdsch Jn the
remain§¥# 3f tﬁggl?nﬁies Qo(\;ﬁgwg H%\ii ?a'c:t%p a final solution

concentr at ive mnutes into the acid
addi t iRuffergnsgo eﬁb}%{flwe@w SHEEH ViR 8vaugted efletegminsid) anopy $iggpolymer
might Ya@dckeESuitableotointge pra_dilﬁtafld'm’l FHiguptBahbwy tha !D'I\Ux i eehhdldisoWBE in 400

MW P%] ﬁ)r thggfgxg el \Sdrle%t u? yon%?{\/{\?? mc?ease% crlé‘“ ga masg 8#&’]5‘ejﬁnecessary to

ovef
prempltaﬁé?%ée&%%eva@nw#w@tfechXPrml@ thpt qny @@@Mﬁﬁelbw $q00 agblo 000
could bB@el |tcﬁe&fe&[b€ly @eRipitit DyBwR thd BEK Eont@kradlda aHjiuﬁw @&rdlngly

Resul tII n%n ﬁﬁ#prec?dt\é\@o% w%gr 3 1%2952?' ) gnos I that a %’howralrcgf time after

contalner
PEG adglitiop s SB@F’@@rﬁO @@p&e@t IRA awpw@lg eFlgm § $h@ms ﬁl@t@ﬁe@é@m p minutes,

greaterfan Q9‘To esmé bNafis ﬁr@tﬁr‘plﬁfe@ bﬁiuﬁﬁ@,&ﬁdg qenbs hdﬁ&iﬁfe}lﬂﬁ&e thiin s_lt_llij]ﬁ01ent
Exanp y racedur.e was per f or ned.
concodirareRal ey SRR g e AL § R e G anter

purify gasgudyPNA bapremgeingresilud Ebemfg@ther edlelde mphtmsesaUBina'glsaefylal

powdexg@ﬁruﬁdc&oiﬁlﬂﬂg gRERranad NNE%ncp;om@ asidufl 8RNk ﬂawebred product can be

eﬁgg {‘1 on are shown in Table 1. Clarlfled | ysat e
resuspepded MAPMIHPHEYYPE contain only ca. 2 % genonic DNA

whi ch Thestarting sghitibn eahto demehsctté bandval. dernomsam cDMAnttagy@padishing
processto\f Bie ﬁ:lsény innilbEN QGO@ERR%ME%&SS de¥esib& iRt N PHerd Apl. No 09/ 875,379

(supraythe i?ﬁpww B Bl STl D e it e b S i

RNA. PRASO0SIMIVY éFlEka) wed usedfe prenipitatDNADNS, althG@zhRMBW aangesefrom 3000-10,000
have bcteﬁ( Blaffted. p'hﬁ%ﬂlt A RINON QG SadnRd tolg} &Bnd Jgﬁﬁedjxhthfaes[neﬁhg &t

dr| tically di
modes Y GTUPE SEC PHBH P BT AT ORI P 3ay 9. ove 15
minutegwititithe ﬁrmh spluttotn eonptrarstiindv DR (wah Thwipckipitate @arngebibor Itiutsend

then cogc,%ﬂ@aﬁ@d%m% GARARLy, hcfll%%lﬁby hbte %ﬁ%&ﬁgﬁf% filter from Amersham
|nteract| ons wth cell debris and a reduction in

Bioscieggrsy Hie loag g oRbe memRrapevas| 1§0 g PNy LPégle’a‘B‘ia’Pe\Péﬁ‘ fhegirculation
rate wak PiLaghat, ac té fot woapharottd € 2.9 &/m*/hhePdysitswprcolieddimeil a 20X

concen&ﬁi%rx grlassagh@@eﬁf b ,ﬂéq%?gnt;at}ﬁ Ire%e%lt\alke Was ?’L?ﬁ g _?@?e%dr aEgith E%\@@ﬁ/) PEG

8000 mp‘e?rbﬁlé\%lfil foug digehpmes. Tids yefatate gy @I%Cftedt%thﬁme@hra@%(w%ﬁﬁ‘g@th 8%
(w/v) PREERE) iand M NaCiek at@uhaofulid /pafeenbage This vsipen 00tdnthed with

the rete% gro-gncq 'isl(Perf[ngik ﬁth wfaso%w}ugtl\%@‘ totﬁﬁt(vk{'&hagolg)g %ubsfl#:'age addition of

ent age ercent
one e%@}fé‘ﬂ@m%@é Orpaeghe a@kwer nges l%lﬁewéle moh@élayn, the

results at different steps during the lysis. The- | ast
colum in Table 2 denonstrages the enhanced DNA
concentration attainable with the upstream
purification processes described herein. In addition,
the clarified lysate had a final turbidity of 12.1
NTU.
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Table 2. AEX assay results for 30 L I sis.The new
| ysis described herein can be perforned at a DNA
w@omweest7erti on of -0.9 g/L and an OD6oo of 70.PaNUS2006/003015

this high concentration allows for substantially

smal l er tanks and requires one fewer |arge process

vessel than heat |ysis procedures. This lysis can be
preformed at roughly twi ce the concentration of the

prior pl asm d DNA production processes, utilizes a

prec1p1“§z{tegig ofr mp%%;pt \K/eqlg%ﬁzﬁg‘d tgavo?ﬁké oﬁ%&gﬁ"aseml "% t 6V’P[Lss's'oluuon

wnstream so S Separatl Vi a
was cqu@qteqjeem@(a@welr B preaipitatnd LN ePurnERA fiseryse ﬂuwmd s 25
microrPA6L Stﬁhh]ag; sREIqS®FBter Lfeba 430 @2h Piafiltdrddigaifgd @00 proof ethanol for 6

dlavohlrl\)x/lnes ux cor%troﬁed a?g 2?,];m2?nl':ﬁrc1; ﬁ%ge%tﬁgz{g Cfﬁ og %v&'sb\ésgﬁ b}% né %mﬁ]tratmn to

uri ocess,

keep thespyry é‘&P‘?né‘Pﬁ rﬁeiter wodigngs 93ge PNAen s oadineshoukd bpsepsidered a
lower 552 Q21804230 as obBRET R SKp&thdlld tHaCHEre BEERmEAISRE Bn under-loaded

filter. #ﬁl owmrggltije fq'gew{o% rt ];(},ﬁ)lwtder:ra\;as ned(méér ve}cuu AL %D 2? goutrsha? 2? wCOf

ces centrate a calciumsilicate
LRA) f471ab'ﬂaftl wetheyls~ DA qepgentratiphyaas qbeﬁqeeheﬂv bgecﬁosmx at’
waveléigtai 2dot 750! 4@ B2 1@, 1A hAran em&aﬁgeefﬁa&r@offsmr(nyina; (@) per 1

final o 1S
s LR e
Sampl¢ S8 ULYorps Idadadguse a prearve ficee ewvétieguith@d|cem mtbi*qngthcﬁw gAmcentration was
evaluaRl QG68S%RASer IS Hn REEBRd %e@ﬁﬁcc@?@ FiriROY F0d Esncd@BHidAMah @ aluated
b Rﬂ’ﬁ each the limt of technology. In order to avoid
Y RIPHEE B ocess scal e-up i ssues, the final UF step of
t he pl @smingaDiief ﬁEG(pe@mt#taﬂéslltree(ﬁrsrﬁlp‘amté@aﬁlv'rﬁtthn HerRe@prising

mzcrofﬂfrﬁfoh thfeg?]‘/ gn A@t@mﬁﬁ it @dn QHEch()gééanﬁléa}mr&?t £B ﬁ\Icﬁ)flltratlon ina
tangen]mixllﬂgfv%ﬁtﬁnﬁ lﬂglg"b] 7“8% a%o 1 f]-d}(y %gxﬁlt é;%lﬁ)é 6|BS V%’?é] used to reduce the

workingivoluge pf the grodugand rd®ve {ramegaing! |RaIA efnld ow-product wtubls moatierdedt in
solutidh Qﬂé}g%{pﬁ&n‘%ﬁ Tl@%ﬁ?ﬂt@&bﬂlﬁi@; ser’lguﬁ hatk Ep\bré‘}ﬂgte ®E6@hBsalt concentrations

o e P PCHR AN APRIPR B GF 8% dlaflgzﬂoac B iR PRA Wil
remaingtrdvipitated dirte dthihmadoretiugier coleinOiroxifhaelyf therane potenproc PEG used in
the prlblspré%fﬁn%nlé@g ?e[r% f8% \L&//v\f’@@}lﬁwﬂe LQnd ?fgta@év@) #d faﬁﬁ?&nﬁﬂéﬁp €5 M NaCl. In

ere is no need for steril r

the exaarrpéeﬁoncllﬁ@s praeriiche NaCl genceniratnators toetfﬁéeﬁlaw &d\% a@? BWaP%FsG may
be neckssargtodksert the BNA tpepipitgedd Eixpepinramsl havs elmwnctlazlt b winioAin fequigh salt
concemﬁonme{ En Rfé'ahé&io%\a %@ﬁ?ﬁ’e%esgm 1 k%%oM{IA ?QCIE)quﬁ E8F% (viv)

npar e four steps of new eclpitation
etha“(’b?‘%%‘@%s““ﬁ Hlé"fﬁfEGO PReBeesd thegpaer AP IMENACO lipkr bt Bk FapFFTgHion
after thedirti d@fltatidnheeds tci@mpleasni.s MgaGlr Dituatue glia? M yaGbklso works well for
ﬂwsd#%@&he&&%l&ﬂgﬁHﬁg of extrenely |arge punps and

e nem1process al so i ncludes an ) .
addi t i Gitarrepritarion folhaegd By de syrrefgratiop/dipiiration g described herein
shows la FHdtdeitable fedudtioe ineRasA .t Thlle Brshdfs tid R4 Sl8arfiidt Yver the first diafiltration

step agé%r}%%é@ﬁ% M%Cpéf%?eryugﬁcaﬁ& ag{%cggls d%SQbefd%Bnguﬁ%b?er 4 shows the total

clearagca ggiess t @gﬁm}pltﬁm sqe@\,’@qb 3 sb@g@kxa@ fopst Wthg RN@ggcleﬂred after the
initial B Bumed ORSis B@dsw the QMﬁ@bexmaglme&mfd \Q)‘]Ahr[eatfﬁﬁe anﬁwk mﬁtgl&b

res1duzﬁmlk e d mgg{ Iloe t”l“hls redioh éjn Woul pr(()jbag’l Be B2 eater 1tr tge eed
e SHETEgE "8

&s necessary or ag
concerpx@ecm Q§ WApvmblé@s Ele ropl@rogducy BNé& qgn@atwélpn Wwar the L 0.D.
solubility in PEG (kinetics of precipitation) - The
concentration of PEG 8000 _5¢.
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necessary to conpletely precipitate plasmd DNA in a
post-LRA filtrate was exam ned under

wa@ 200pj083Jeenper at ures and total DNA concentr at i BECEUS2ZD0€003015
DNA concentrati on was varied between 0.3 and 1.0 ng/ nL
since this is likely what will be encountered in
| arge-scale purifications procedures. Figure 7A shows
that there is a sharp decrease in solubility of DNA in
a solution of PEG 8000 when the PEG concentration is >

Tableg/e,‘lga\Mn\éQOfﬁhfétﬁlnmﬁtﬁ&]l&ggoﬁﬁ on DNA solubility due to
sof utTonm tenperat ur [:on%}ﬁ}aﬁb’ﬁ' At rom)for the

Post_LKNlﬂﬁmieﬂVESI—l ated: Te TEegP{ LS %—F)rg‘u'r‘e' 7A show t hat

Perme%”blﬂﬁluﬁx@fﬁ@ ey precipitafsgd by about 4%PEG 8000;

Permad@ MM lume X PEG 8000 Comncergdsgtion of 8% wWas chosen in
Permanld®idveliEL BRET | Of the studicgg=t 0 provide a2 X safety

ParmanR O AblumbliXT €F ent  nol ecul ap.gwel ght s of PEG were
Pormcad MidioluREs5K0 determ ne i1 <ggot her size pollyner m ght

Permda® DidbRms BXt abl e Tor the ppeei pitation. Fijgure 7B
Final Bla@w6 t hat A 1s conpletelty2soluble 1n 400 MV PEG for

*# Belotviligt belgaiost udi ed; but as the pol yner MW i ncreases, the
critical mass of PEG necessary to precipitate DNA

Table 4l eerestRB cohiprdson belwesa Fesl to PG stexandifind pradhat any PEG
bet ween MW 3, DODNAmonciir000 (ogulld heZRNA |t 0

Posi-IgA Kilttaievel y precipitateZ7.DNA,_with théd.REG

Final Brodustint r at i on! adj ust ed 4f¥cordi ngl y| THB3Ikilnetics of

* The phatR PHIRHd Wik faRdh 58 2 YWedoub Y &Rtk g@taﬁﬁvatpanmws Srplolibte BR Rfilirate.
hour hold tinme after PEG addition is sufficient to
conpl ete DNA precipitation. Figure 8 shows that after
about PEGvleutes, (sagrrddiiterion/iafir9@svbsab) +After Dhifrst Eltration (i.e.,

mtcroﬁﬁfa@@d) Rad cﬁztfﬁtganoh el z%@fh&t PHGLAR L@ t@coﬁ&'ﬂfratﬁg e ptahrﬂl’@ DM& and

than sufficient
removeflBpYriiEs i amdé%%@w%%%% aén-l%ec%ﬁ i %é%&iﬁy {ﬂsdurg[?fb?wwf
ethanolpemei fymipttess T cBMAeshhe chenmaristigofipesiptatimh flRINA valmte etcheion to a
dehydr&ﬁh HQ&EmErHRHgﬂgHﬁg%’ph s?c%lLHrc‘;ﬂeHQS 6theap6c§\cl"1&ﬂ§(Ied Bﬂ%ﬁ)ﬁleadgel like

product consi Sti n% supercoi |
S“bStanF%@lad‘ﬁr&Fr less|cp@prespble Bk Lty %tf" eﬁ‘eﬁ?sﬂlﬂ‘ﬂ% Pre%‘&lf?tad’éwks Into a porous
structure @S ulsipein ged fuvesand h:gmloddlﬁgmpaaitat inQle, secoiné fiktgamt siepgDifferent
ethanolstgxllcléltl&aﬂgns ?37 ﬁp Ekg&s{n@:tn?stéphﬁut Ex%’tﬁ‘elnol c@f?éé@t?a&l()ﬁ@ﬁﬂm the range

concentratl process o resent

betweep phoaini0r&9 s afeﬁ%@@ orpenrations belew 303@%%%%8?%@%@% bepkgnto
solutlolPasthﬂ«Eltonéﬁnphtlonﬁ\lﬂxov@@)%sﬁ?t t3 pRcipisatpeang alonfhdthelepdsi t i on

of th T 8 ure
T L
6B), wgpéf-éilt?ﬁetngyeeany ﬁ?énaw PEG)ip fﬂl}ﬁr@ﬁ, t ﬁi@l)@' rafertgelﬁowder and to remove

as mucBEMQs 343500 0Thaand adinst@dieddivae ebducth & 4I0SA cdnthtrhitidntof &0 @g/mL

by flltrx}?ﬁ 11!c 4 df'iltsé} (tlrggs e‘ijn &%gégg&i I‘§ﬁ %E%Ifcglg%géjbvﬁf é)&g 1l§4tfo£ aga@st 200-
proof eéﬂe%ewkr%@apl%%b@ éilt%rtl?aéwg yps Q. %B@/Pltwr‘e/) howsYﬁérthlwadmg is
considdRdWbRS lithitsinke IO Bltdr ksdiap u&o Wwdd inder-16484 EFiN thioh g thaaer G936

3 d
contrOI{eWat 92 It‘/;lglalgne L r\ﬁl?cnejnal%g calgent%ggn wasoa%saﬁd%&,%;l“ﬁ% lega&mg% Were

below tﬁ@ham affistecticarg 8AD P ZEGH. | Tha“e$ noweer vfas Bien mv@wa@wacuum dried at 25-
37°C. BleRR6is@Ne8Sins hiR drit@flo@t, QRilt BRoMERE &1AQ1088SleavB(} iQvery difficult
DNA/ n2 of nmenbrane area. The recirculation rate was 9

L/ mivm n, and the flux was controlled at 2.5 L/ nR2/ m n.
Perneate was collected until a 20X concentrati on was
achi eved, and the concentragted retentate was then

di afiltered against 8% (wv) PEG 8000 in 1.2 M Nad

for 5 diavolunes. This retentate was coll ected and the
nmenbr ane washed with 8%
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(wv) PEG 8000 in 1.2 MNaC at a volune of 4.5 L/nR
of menbrane. This wash can be conbined with the
WO 240e/8xee product. The final retentate was adPUBUS0E/@3015

50% (v/v) ethanol by subsurface addition of one
equi val ent vol ume of 200-proof ethanol over 30

m nutes. During the ethanol addition, theprecipitated
slurry was kept well agitated to avoid the fornation

of ethanol "hot spots.™ This solution was concentrated

to red1% Qﬁvé‘ %ﬁa‘??xkl@?ﬁ? e%ccﬁlgasgﬁdi)l@;x Bk Béetn@t R4, \H% gtéé 'Egpphﬂm%tely 90%

m . cron I'nl ess
DNA, g% defl. {‘@é}‘al fVF“F’E’ @Sld%rg@% a%f’rﬂﬂ’ssl‘%‘ﬁs‘éi‘f%?}?q}t ered agai nst
200 proof ethanol for 6 diavolunes, flux controlled at
3.2 L/n2/m n. Moderate H? n was used during this
diafiltration to kee ﬁﬂ EF?y suspended. Filter
| oadi ng was 0. 3PR %“n‘{b&ﬂf\r?ﬂemp%ﬁont“ﬁ‘ih@lqoé%idl ng shoul d be
considered a lower limt since this nunber was

obt ai er]; ekt 91"92% ”FEQ{A SHLQB&A‘G’E def?rgﬁrgoﬁ<§w exg%%h&gts s

under -

purified a3 pgethe Wﬁ@oct& dpssebadrridsS: Rasgatpalieasion Da. (s 8794 pupps agiitien diluted
to the iicdtddlcbRBhtrafliBl. kS0l mEMAOIE @5;&@31 ﬂanlbmbdmafchmhaeaeina eslliday

acetateuvseo%lrc as%e? 3 xg%lsﬁ‘er iﬁ\fasvrx%cll seo %fhtyc' da%a wa’s o%t% Bd ? vgrfex— xe%qést tube

nct i
eXPETifIRIf) Aﬁ%@@ precipiggeg ftgsm cves fwlﬁ(rct to éhe p%ah@dzaethwumwé%néﬁgws were
taken ubg syriakd Mtetf andGRY czscsamfmmlatsﬁieem the ﬂlt&ycwamplte @apwdsﬁryd with a

UVpla‘?é 1 ciereby Qecu[ﬂ‘ 1ces %guqse hofs s%rbc[j'@ h% aﬂ]s ?es%gl}{aglglgge
RI'€hgt i PEG

concentra
alcohobwqa @r@ﬂ@@ngjq; gd\(:ag glpq redissqivesin fvatenbefoid mgeysve‘rgment Sodium chloride ion

concensmaﬁwa@ 86 Mhed biidatng wnﬂ}wermﬁfeemﬂgatdhmmagscaﬁ ad Mai@idator.
trati r re
Sl urr %((anlc? prfczgfzta?%/nrwz(f;or}w 04 - g ?]Aag E\S?’Lgl ﬁ\gA Eqél.ibﬁ Qata
collected at Ne€li fhadrcandenjretiomdetwedti R and 3AfM@t etmE@ lp\feécgf Pl PR priden ;percent
A sharﬁsdcldbﬂﬁi? de‘éﬁﬁ‘s‘é%Eﬂuﬁ@& beBikes g(@ﬁld\% ier@n@étﬁ%fnbll talt @@% @t‘ﬂaﬂon pﬁsmld did

t
not pregB It L ety S Sty e knd [RGB e aed t
precipiptipkyieids of epruerematly Pheerqenidoiratinitial glasreifoonsergnatjonrag 85 ¢lia | All NaCl

concenﬁ%nﬁﬂg repEikdfoh @ %écertha§<9 Ibb’slgl Rt tttﬁf th!: @Jnt:en'trﬁhoﬁ%k MNbd19he final
ion

recipita iafiltra
sotutiop 0w S Pt BBt o She b BHE PR SSAGCH B It e
solubilith® ppeH-cisneldomobifratieyel h8 tareldl Botvertesd v phsayed that when no NaCl

was uséH, @tixidof doleh@BiondiA 'é}éc‘égél%ﬁﬁ?‘?l?%wﬁlﬁlr | gﬁédQO @?ﬁi ﬂ%e{%ﬂﬁt@lﬁr{%ﬁ?&kﬁd from
solutxog Bii‘?gd’x @%@S‘Wﬁelﬁ%‘ﬁr}%ﬁ({% @IFBCF]é( agbzéro fn PJE@H alftﬁ t he

pri or Toreaplopittisfurtia, lswae porcentigtions 8HA WI\WeEE@dJ withtviugous
concenﬁ%tﬁﬂpl)feet@p&v@ﬂe @éﬁﬂs 24P Ml%tn?hgmé 93 Me’\ﬁged l1ﬁé}e§r&@nts the

npl e condi tions above, |f concentrat’i on
plasrm@ f(&lﬁfgltrtlt&)a ﬂfaé}zwo%%‘awsintéormchéala 1qu| 1’6mre 1(ﬁxé>)c,cu5r§d This value
varies WEiChs sthany! It el keeape thh edPlAsniid @dtqpirbtith @chaidscpatahtTendlar "salting

out” ef @tv ?otﬁé}%’w &%Qggulg Sgﬂ’ i %kﬂ%s@ g yén%fgg for @Ja!}un%%ﬂ?ﬁ&ﬁ K %@NA For

t ween neces
examplgy 1&%?1% t‘/a% ‘é%fh ispogrhsdighipuiedia co&bwatl*ﬂﬁ‘l of loy Sa]f pgow aflﬁ(ﬁ@l copld oceur,
redissoDiirgi@ilasintdl. QP @idakealei@@tnehttvd wekhpedtocdod GhatienblaGhdilih Bhlbridetwitout

dissolv?n lp aél&gntﬁ %gl%tﬁ{t}i&?a[\} %{'g' OR.lp%R élol\r/cafnggsn%f { \%gsiﬂkﬁu@ H&E Qéta is

shown g Higegntk ks wel | for the subsequent ethanol addition
step. PEG precipitation foll owed by the
mcrofiltration/diafiltratispon step descri bed herein
shows a considerable reduction in RNA. Table 3 shows
the RNA cl earance over the first diafiltration
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step against 8% PEGin 1.2 M NaCl of the purification
process descri bed above. Table 4 shows the total
W@L@awsgaTee across the PEG precipitation step. A@bU82086/003015

shows that nost of the RNA is cleared after the

initial diavolunmes and is below the quantifiable limt

by the third volune. Table 4 shows that the residual

RNA is reduced by alnost 2 logs. This reduction would
probably be greater if the feed concentrati on of RNA

wer e mlcgnﬁfprec@?@ {)LI vg}ﬁz soB;%PQMP(t"Iﬁ'\% 1201 E&%?%Z%SOAPI s%ﬁhty data

near the L. ear ance of
collected fgg exparimepts &gﬁtugélpeolwzqs ichn P ANaghpyalemi NpCl couepptations are reported on
a pre-aleatiot esis. Ebhiditmadoawhisoyifle inress IFO6d id dsdrbedafthizhBgided in gray. It

is ev1d<=fn|t {ﬂgtl mc?e%g %glcogo TJP ?alhg;gf?ctentl'a%ﬁ‘nuag &L&g %&r%&lﬁﬁ Blaingx&) E@l\ﬁ)lhty

previous r
At hlgha?é‘ﬁ?‘@ﬂ wﬁtc@werpwtl?w hopgtes furthexgdgitianpaysed 6ol ptdlisy: trpdrease.
Itration/diafi It -ation step) - After the first

ron LR S LB BT 2

DNA and re *nve i iqo:usntr i ! lagitypre NEP Aagi C S

adj usted tq 0% y1 V| gshanpl | bys fleadijngs 2005 pr aqf | 4
% EhkhalPh.m@Ver IS5 mnutes. Thi s changes the
PA ’!%ogccgé)rm stic of pr ecWPWE?ﬁﬂflﬁéTm‘a(gﬂdl ume
exc:| UsST on tjo a [dehygrat chanis changigte
10 bhysi®%hl prigperities| of 1)\331 precil§Z¥ated ONR from a
25 _gel - bizke sybst ancses | es@| bas der, [lesyg conpgessi bl Loses
s Precppitatd. Jie Lebult] ng, prscilpi tatg packs| jorp a

otus stryctire Tesurt gt oot T uXes—ana—rign
50 | 0adi0Aly capatiti.enqt | poit hengedemd fil|t-902ft|i on St
¢7 D ffgrent athanol cpnceptrat,gps arg passi bl g ko t he
adj ustnent step, but an et hanol concentration Wthin
t he range between about 30-80% v/v is preferred.
Conc e fiiguget lil dhstrhes| tivexB88¢s of ‘Skitingohit 'sed I'sadting)in DNAIIRaNCI systems

at two Pﬁtcgnc%ﬁﬁﬂgﬂso IT‘he ﬂ‘éﬁ'ré s‘ﬁo@@tﬂ@@f&ttr @Edl%@ ﬁ&%&%\!& ’lgo-tgf)é"S%B@f&stthatt fhis
Itate salts DNA. A second

etec if A plipiea e, eSS CwataanafFP?S% el 8 SBogogp proten
precipi@@@h phaodlebhairahicline eaukdsgultiag 68) butwasrosed stificikgnove
concenﬁ‘ﬂ%nsr &G@'"Qﬂtﬂ@ 1IPE§}11E Hld&ggé'{kdt PNA ﬁrﬁcq;ltlzi{ &nh?ﬁle %ﬁhé’é? Erﬁérﬁolecular

owde nd to renove as nuc OSSI
hydrophqbze 1%*?1}31%{%?8% b%ﬁeﬁ basp priss o Eyoqfipare ff@%?fé‘éﬁ qb@l m& the mildly
chaotropie MNa€h the adlitgtity of plathidvg/IPA whly sddivki acetbte,Qrkosnivtrapd, iwhd d@fermined at
Varlouscé[)ly(ftfon§ Y& %lﬁép YR qﬁ‘c{ 12%t slulrnﬁﬁgze Cfl%' nl-: ]yﬂpcq’ his J)ﬁ%rlr%\ﬁf“ qih kay p&ceg?(

diafiltration agal nst -_ proo
sthanclgthe, pifteRCeeh SRAM e fi?qrqa%eﬁ blecig P%b%émwe@r RigptirsRpgiptp; plasmid
solubilinaiwesnetly hightir svith eaitlinngethis R0 Wh esqRal cancoindsn dfiNaCL

si nce P?]Jgr%i'ﬁlf é) chgp?tatza%%th %Peth%ﬁo?d | eg(H Q&%énulﬁ&%? %3% ;lnH)SO% in

throu cont
combingirayithj Iy NaEfalleshie anseipitgy r&%mwaéfhég@éﬁf@efﬂwol mﬂemablmf‘vr
process 8 BitliQGas \AWBlE & gaelipdite plagmill aid7%. afabld @UREIkYs@Rsd 1Ssulls. OFif salting
out” Phg‘ﬁ%&"“—@gﬁg@tﬂl oyder was then renoved and vacuum dri ed

éxcess salt remains in the dried
product, it will beconme hard and gl ossy, leaving it
very difficultto redissolve. Final yields for tested
pl asm d DNA have been > 90% w th purities of
approxi mately 90% DNA, 5% NaCl, residual water,
residual EtOH, and possibly residual PEG EXAMPLE 4
Pl asmid DNA Precipitation.yg¢th Al cohol Mterials and
met hods - The plasm d DNA used for the follow ng
experiments was

\1*4
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purified as per the nmethods described in U S Patent
Application No. 09/875,379 (supra) and then diluted to
W h@olosgiecat ed concentrati on. Ethanol, nmet hanoPCT/US2006/003015
i sopropyl al cohol, sodiumchloride and sodi um acet ate
were purchased from Fisher. Plasmd solubility data
was obtained in vortex-m xed test tube experinents.
After the precipitating agent was added to the plasmd
sol ution, supernatant sanples were taken using syringe
Table é Ip agrﬁﬁ§ ulﬁﬂg‘px{ xﬂ&haﬁ&%@e@ @it O @la@ndmagﬁlmr goh!llﬁe d g@percent
methanbl e was neasured w UV plate reader by
NDIeCUIar BEPRYSRA alqgaghﬁh@ b} WV |ight,
Percegf Methangli e?m ni rmgj?mphol PRdnfid d‘@% using a

SpgedVac jand r |SS)| | Wﬁteripf ore neasurenent.
Sadi - ori on 1 3 Aﬁf a 1
JOUUT UTTT \Jl I T UC | UTT \JUI1\JUIIL | at T o VVCA UcT o o m ned by

ti€rati ng w t26Mi | ver 0.6d8tglat e, usSZﬂJ%
digghl or of i uorseggei n | gfpobgri|ndi cagdg 4, Pl aspi d
preciprtation wth ethanof - Fgure 9A shows plasm d
DNA sol ubility data collected at NaCl feed

C oNnc esthmbry of\BcdpeltpwetiyailonGxyaneeds 4Whn ddingdthaniad plasmid

solutlng%X&luﬁmgg l\/l?’ﬁaCI aosgﬁ'g gec@e?xseﬁr? élgs%ﬁ& gﬂ@gﬁ?@&@rs §€9!V&:IBI h&n'ioF

rease occurre ent et han
concenigionERy B ENEHORIeoTS| ACTCFRIne) SHONEASF. S e Heids HEO: /L
plasmiG@hitioBARCHKiahicRI98 peisad . n MateB3dhnet dianeh, iwndsitg @hentrations of

NaCl re%ﬁie%‘ pdhLb11 I gtisple%xg%lr(?éc' p’%’zﬁtﬂ%%?@ ) h‘?(v?t‘él‘ @Atrrﬂ%tln%%] aXdﬁ?Jg%? sfffbeyond

the salt@é ﬁetéﬁw@taﬁethcaeﬁes eﬂ@ﬂgy fo incpgage Na@g @on &Qﬁtl kesrioppRic spfigm
acetate W@PAB{tRHed) BotRsaling o@ttah@Rbing kogleas were ainiifighed. hIﬂTsthinbEhas the ability

B N

effect of Nad on pl asmd sol ub| I|ty at pre-et hanol
concentrations of 1.8 tex8v#L®s However, it was
observed th NaCl was, . u

concentrati %ﬁl%wlﬁp‘gglgsgmégofces?o%lf Oﬁg%éec%pétamr ed to begin
precipitating plasmd fromsolution'using a 1.0 g/L

f eedStP@@ifown-EBbkﬁ; Pﬁ@aﬁkmﬁlaﬁ@{df 1aaﬁay>$wana ah&oﬂmatiah @SIMFdnode is

a viable Cgﬁlgléfﬁtr?pi%/ ce 81H%ﬁ1§%<tf%m{jn the rnél co%cglatra%or%/%ohs telE)SOf large-scale plasmid
DNA purifiveémt precedsesn Sadifr devdhenmsht, woThéeserivpsdiintlsS. é’ﬁtentsﬁmiimﬁwl‘éfd

09/875 310 (ly@kY BovB tha'mﬁandﬁ@me @e hmﬁ&i 4:@ @fe@ﬁﬁzﬁi&)ﬁ scmﬁt B |gﬁ§ mhe} powder

t resent e
form of RTINS e Pl W5 i PR iy Sovpaton SO e hben
unless § greduelt wealn gdadibrg wed appkagla i Exdyaplef @g@bm aagcpppqg to create a purified bulk
pOWdeW& rﬂa@xﬁfd'lﬁfk fe@c{ﬁ%g@%oﬁ‘& Bl%h@{tﬁtmn ﬁkﬁ@ef by rﬁn@xloﬁlnﬁﬂmo Ws an

s ob The .resul t B
enhane LB ?P@f%e%;agfmﬂwgo“wwplfa?w W%lff@% it #y Suninicanty
reduce gossepdlemesirdlateve pl thgbatchpethwish i s poorly distributed, a

conbi natd,on Hb mLz@ms a%leé Mials QM ﬁletﬁsdgoin 164, 0846n X1,
redi ssol vin asm To aid the develo of wash

microf P RBTEeE MO B TS A oden B PR Qs vele bt
from Millisge| Vicmgn filtagan agpardtizand obwilyades tvyre phircidadd fregd Fivar. 1 ous
et AN Qe G RALPA)d raeﬁép%@ﬂame buwz;m@@,;o%é,s CRBOW ity

In Flgure I0.Plasmd precipitation with 1 sopropanol
data est@bl}spgg t§1e requTtgcbFc@d@o%sd?ﬁ?éqs%ecg)ptptmgcﬂogwwq ?f)preﬁmtged powder by

collected for experinents testing the limts of an

| PA-NaCl system NaCl concentrations are reported on a
pre-al cohol basis. Conditi-ens for which a yield in
excess of 95%is observed are highlighted in gray. It
is evident that increasing al cohol or salt
concentration initially caused a decrease in plasnd
solubility. At high alcohol or salt concentrations,
however, further addition caused solubility to

I ncrease.
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Table 5. Measured solubilit of DNA lasm d in EPA-water

m xtures with NaC . Figure 11 illustrates the extrenes
wW@R006®8d72i ng out” and "salting in" for | PA- NaGPCHYS1086r6¢03015

at two | PA concentrations. The figure shows the effect

of salt only; however, Table 5 shows that this effect

is al so achieved for |IPA at constant salt

concentration. These results are anal ogous to protein

preci pitation, where electrostatic shielding causes

ﬁltratxonS\@:ls E\ftegl% & SEthzulRJllj tzvascéﬂgsgﬁ EQH@oﬁ)uﬁtal s%ngft ke 'piee@x'imatlon due to its low

concentrati ons cause al t Thi,S 1 ndi cat es that
volumyRaiemeRt silatiye FOthhagoltaﬁbltSrreW?ss eﬂatwweé%m ecul ar,
hydr ofh alfirs atiefpetn fittéripesaipitiet peasenid, bdisel piziinsol w'Eoslowly added to

200 miS gf%gt%ﬂ ﬁl%gt%?cﬁﬁuoh §on9291f @D@%d%ﬂy Elﬁ?lgd %Ila% I\m\llaéﬂ % produce at fﬁxal

asmd
concengge e & #p gthanol Filkiaienore éfffelpte\ﬂéenweétl i a%‘ta 03 micron
membM filet) Svith QN ainf bftNSr ardel JUE Qéeak2 Aesh s shpfbied WIBY inzies bhacuum.

The ln{tSISfH rgti%n gt];efrrfpmhgwgd(ao fF?rF Elecréo‘ge 1§ ﬁmp %rfqtfa%{vﬁg@ﬂgd andtatk@l—like

decreases
filter cglgﬂ V@E,fqrqnqdy The, Gljs yeed wag Figherhagnd g@p]h]tage cowgsgtﬁpﬁfellulose acetate and
celluloSOittd. | Higuye 135sheved fliddtloy dit enedtedniutihy &petinthts agey tis Gushénsion.

Data Wf’f {apen ap thg grggimal W 9/ 'inano{ %o%cen ﬁlol}laagi agawle {tﬁr etharwl had been added to

producg @ ﬁ@r@ﬁttrramn &b ﬁ@% d/fv @Bﬂf’ﬁ%ﬂwlmbtﬁmﬁsdﬁﬁlﬁ e/ Vel MG Vh versus volume
(V) pldvhiiNatik a ey Q@o&@res@ib&&:bl&l i Rirehaly igter filtuien ARKAS 50% ethanol is

obscrv?&e ’Husr}ioéa wléltngst%g' 0 e[s 1ma c t&e tll‘{l rrg%/r%gﬁo 6?aége écagl‘: ba ?—; le}@tci?xﬁpsmg a filter

> feet mésluﬂes(w ﬂflﬁfemerserhqeuawg) die calpyipead gptimpdnis P8 h@llre a%nlla/40% ethanol and
44 hou@s\/dsﬁg Bd% ?&Q{hﬁmﬁ BE’&a@&me he 3 QpHRdticAl itratioh divRds AIEH- ardbR{aBfential

" 0
flow ﬁ% ﬁ;] (:’:]’F]TSF ém%}n ramne was c mderecf a¥ an %ﬂlcrqa!weh Oeltthog perce nt

oOwer . “Sunmary recipitation
exper i Fherirss attenrmh@rnnmﬁitﬁgorequaanmitat@dcplqsmalsmdoh Mdingre RsHigon XL

TFF ca&@aagmlm artgzzqml}/bmﬂnemea&h @fe& Aerh Q85RnititaBY 88 Blo# addition of
ethanoglﬁ &u p! ldb)i%@&%ﬁl%{l%tm ééﬁf’é{l %ag%x&gcpngkas% 1n ré%g%é g tg%]?&p '?ratrlon 0? 90% viv
ethanob aBbe il S @ ohenTBorEoTgielplys sl dorseisdiM.ohees adding the precipitating

agent VB Q% hBRHEEM aggal{%@fnt%(ﬁﬁﬁmxuhﬂel Bifnued Mgﬂlmmﬂ&bm@ﬁ)on was
nira

attempgg%é\ggéllﬁg gc %On ow na§ 8 IH]dr%lbt 1%ure 1{42; sa%v?s}rm’c’n?elﬁtu t\)Jlolumesy collected
over tipe.XTherigital ca@dnttatl@rpf OiNAsia kite preiporiel subpensialis 41spghowst for each data

set. Tﬁecgﬂgpemo&@hu&éa SaY3ES Pt Ay dckRask RfeRASR ﬂﬁlx S tHe @&nse of
osnotropl ¢ sodi u was Su

the exqfafnﬁnt gy}?qﬂﬁbesmga%anagﬁqnte ﬁe&gqlpﬁs 0 fﬂfoggl[O s%él?rgugiout the fx?tratlon
This regulpindicsdseloht sl Wanbtelihamotel dombie mamprane sypfaeecing didaweform a cake

layer. ﬁ"h@ﬁmapsugﬂeﬁ’ﬁen%fu% 9za§ﬁiotmL519 LithicpRs, but requires a
solvent level in exceg}(SlPi 50% EXAMPLE 5 Final DNA
Pol i shPREePPdetydiate thespgpgpakpgdisrinbie by Himtiag %dfm the
concerfila@y @uspeREiGhspreeciulequattlyatiafiditre b hgadist Highlobiceairations of ethanol. This
dlaﬁlngﬁ&ﬁra%t) 'rén]iorvgst a!ng I\ ft('lllr})n&:tg 13@?&1 ajn§ dﬁm\é ];r?%prﬂﬁ @r@ér’ 80:ahQ plasmid is

lnsolu‘a}%WéQ%tVr‘Vafttﬁwaﬂ/salemnéam%ﬁﬁrag%wﬂbﬁo% Y gfbangtean be ypdi@nfrepve NaCl
from tHaNAsppitidnfvhiia mhigfini 0a@gRasin whith lplaehid deivelublpNBigtre W khows the

ethanofgl%cégll[ %ﬁ%ﬁ{rzﬂlog cﬁﬁl %3 cﬂ&tﬁﬁ ﬁ@%ﬁ%ﬂr&%éb&@s ﬂilﬁ s%‘{ag Zéouﬁlzgf salt
remambqgé)@fom theygthagel cerserteagipn Qp@rogcéxiesnS()gy Hr yyﬂ)d@gm@esrqcbﬁrqw {g.ﬁolubﬂlzmg

pl asmi d DNA. However, rates were slow and extreme -
conpaction of the cake was. 5gVvi dent
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unl ess a gradual wash gradient was applied. This

Exanpl e descri bes a process to create a purified bul k
WEowdes37eor m of plasm d DNA featuring al cohol PCT/US2006/003015

precipitation augnmented by mcrofiltration. As an

enhancenent of this approach, continuous precipitation

wWith concurrent mcrofiltration may significantly

reduce vessel vol unes relative to the batch nethod.

Material s and nethods - See "Materials and Met hods" in

The N 38Ty % the@ilahd1COR ertatits ®rQghbuk frd biltRRoCifhibd hBPHE Sin diafiltrations

an ress nm syri nge
°fPrecfH“f“€£F‘§P%§Pfg 1% e&ﬁg@ébe%lﬂl"g‘?er‘f%fti“}t ia\c?gi"& 15 heritim
filtrdhiedirappapabusa@n dryrmwﬂma!mﬁnm:l@expum&hasleﬁitefad@gamst

two vomp&f SO%S;/@&%&%&& cgﬁﬁﬁatlﬁﬂoqb&t 4 E/tr]j\hi %h@sr \9&@@&1 dofected by

-~ Once sol ub

vacuurg &Ffaw’. ogﬁe’«g W‘h%‘a’fl%ﬁu(? 4 @tfr%’ﬁé itemgiyae- fAtﬁe’ b‘ieﬁ’é%‘i‘f %rymg the product
had a rpekdike ppre@tnceripe ©ohd sgabilonteoizegrope at30 t@tedtngoBEb@tse the wet cake
ethanopéﬁmeh{re[ti@sﬁ blgﬂem %E%H%p%j ngt o Oth e Was: CBH?&E{A n @3 Jnngned

sol vent or
during 9&%@@@@@%@8&%{0@@1@% s 601 MR ) R Hp ghed dafilration
with 807 bty sthaes Bol1bweddedly ifltetib) bBAn alided Sevbial ke AAflI@MPH whbes with pure

ethanof th ld}vsﬁﬁce%d%% Cr[V/J &t& ggl %‘iﬁrﬁ ﬂ’theg)cgﬁé_ %\Q%Sh?%tens%&glth Y\@g‘ ethanol level

in the ‘{é% S §eebe Hraropr SR iahRrios A e The aov&ebwcvécuam dried
overnighit mal7 °CoNeatbhsidhs oiered wdlory fiee Bbwianohite pbiviidrr Rédiodlvingte

matenﬁﬁr} &ﬂé}ta dj?&aﬁl!lrﬂxg i aﬁgoﬁaglgcr %l Eéngﬁlh¥9%%fl ﬁlap thg md%r %697% pure. The

rane ter a
ywldf%ruﬂef@aqcmﬁmoa@kd%@ﬁﬁ@w V&8d3%i th 20 i nches of vacuum
The i m'utninajy fvial:ﬂuﬁﬂnﬂrman aimﬁﬁmpraimweaiusmg&hgml tdmmv/v)

affordeg%%r @ mco e mb&Je alfslt gel- 1156 e (Bow WD lrtrg nrqé:s v@ere unacc tably slow,
PPl B e P e

mdlcatinig %@P@rfafﬁalgﬁ%ﬁbﬁlca\h@tr@tmp Estéelﬂt@r ﬂ%‘ermcwf b@@ora\tféts@p@sfaﬂﬁd
employé&? kd ddhd@B@atdVintl Kih Bshydra@ WyailcbBol 8RAME1idn) Iht patib@fedd@ds@id. Dead end

ﬁltratcha Fd wastlmen%j op rllgxg glg&fxlerﬁ%e{urr?%géa%e ur%%%% %}“ﬂéﬁlg’ﬁeﬁ glp\%{ng géwder by
Vacuur@@ﬁ@én‘ﬁetsltfprdhp cogmhigedgiers A mqimﬁﬁm@t inigreditrakio rigesry and deohg was
93%, ah@soRBDPHAE €7 BpEONG ARL) Bhde@Bn AfixedOeVédat 1aB Balle! Blstdce bibld be

St.rai versus vol unme
P erfom(w\‘})for %B%Oétgfﬁg‘af‘ ghgurﬁ%%ﬁg%sé% ct’:félhﬁﬂb’(eags? "Bt e cake. A

significantly higher filtration rate with 50% et hanol
is observed. This data Emgg@ to estimate the tine
required f a | arge | tration using a
filter 5 fg%)f‘mi‘uﬁusdgg ?Cl ITQOD@H?MZ‘ ?’F@%Pgﬁ% ar ea) .
The cal cul ai’édnié@ﬂ\iz‘\i?rat:@wdsV@sbBaddddmoloéﬂW@S 40% et hanol
and 44 hours using 50% v/v ethanol. Because of these

filtration ti hi gh-area, tangenti al
1w R v il e N BBl B Ao e bach
volumeggntl éhe pmbiny ef athebd] acuiréier frecimtatiant ffdwoihtfsedand ethanol could be

contlmml ﬂfnﬁﬂe& fnt"btd sgﬁllé?fm@ﬁﬁ:éﬁia@'c&ﬁ&ﬁg f@!n%% %é}&ﬂgatﬁm 51mu1taneously
re. Pellicon cartrlpge Wwth_a 22-

0
femoveev@r@rﬁﬁ 3P C"ﬁ”é’{:‘(%‘ﬂl’ﬁe‘af“r“ Gree s PR uitn &5 Wﬁgﬂdfiﬁ loniy Bpecded.
even if pekdipititon wefe cedoanindt high s@vest datiase th thik asdd, sblwol witsic@ould be a

f CROE tion

mlmml 7 %g}?’\‘}%@% t% llﬁgg]#?é% tl.ﬂg%\ﬁgéal%%nd Igcﬁ&ﬁg (%queclgeﬁ:c e ntcsr%gie ?fs%\n of

the plasm d solution was 3 M After adding the

preci pitating agent over a two hour period and

al | ow ng approxi mately 30-s6nutes of age tine,

mcrofiltration was attenpted using a recircul ation

flowrate of 30 nL/m n. Figure 14A shows perneate

vol unes collected over time. The initial concentration

of DNA in the precipitated suspension is al so shown

for each data :




10

15

20

25

30

set. The suspensions filtered easily at 15 nlL/m n,
With no decrease in perneate flux over the course of
W@ b@oesyer i nent. A feed pressure gauge mai nt ai PEHUS2006/003015

readi ngs of about 10 psig throughout the filtration.

This result indicates that solids were freely renoved
fromthe nenbrane surface and did not forma cake

| ayer. The initial suspension volume was 500 nL in

each case. In order to dehydrate the slurry, making it

S UI t abing cd@hudul ﬁrE&ﬁHah&}Mﬁﬂlnq{lMi 4p acthr\%th%ﬁ’tr&gﬁml FRLRY, was
i

i pensi ons were subs tere agal nst hi"gh
fiest a“e*aw»%‘mr\gé’ﬁhah@ﬁ’(srﬁt@taﬂ%mroﬁ“ P%mﬁ‘f‘%{?‘}e? -t1p epeFrpesimepys, an initial
500 mlk gaupiesd anyenbaCivaginddo by tiovly sdfingtethom] sndedrsyiutign ih A stired vessel
to reacfl !tnl Jtl%ﬁolqB%@ﬁtran&?&%#‘%?%ﬂétg? %'ﬂ v/‘vS Th 9 cfép l)vgre i\lnovﬁago{(? fﬁ{l

hanol sol uti ons ration w v et hano
dehydr?}aﬁveb ePopSA0gmipgesy M\a@trmmof the E?ﬁ“}“tl%é“%’%’ﬁé Mt Rssfowpsdugng
Pellicon KLMFAiciridge @oingi dni® onBltrhtion\afeh. cbnqa ltiesoiushe bithé susg@ehsid weas

reduce&z fogbl(gu? 3% %«%18 Wi &ﬂlﬁol%@ﬂ@dﬁ? lve ﬁﬁll t& ke%ﬁ Eh%%&hﬁ]@gf tg{'i%spension

{
constarg n%‘&‘ﬁ? 124¥ showp {Jar;:qja f@;:]ggqqu@u%éﬁfec&pﬂtéthnﬁ)@crg@lﬁgﬁ)@|usmg a 100 kD PES
membr&@N CBMeédl dvorateapips OBai@Scadilide way30whll/hink @8 hefTlzas Bhds, after

about 2()6 Rﬁrpo%? ! 191!5&1%%&&1 lb Q&leI%% %mghhe%?rltflﬂpéus {)Jogeséa tthetﬂt\lﬁ h%lt J&@r@a%d to

concentrations rOU
about 29f s inftiyl \aiugf msmﬂa{ Hreiscline wat derpidiminadeapiapanaf-dhikm
cartridgee AnRadcariddgt Mressemmikd e V(?sﬂﬂhsﬁrﬁiaﬂlatalty aﬂ@@ﬂﬂmo‘hﬁ)egﬂn/ Thif inclefke in

pressurg ﬂeabiehtr it Bbs"élllv&iatl%k n{tg(g?t?l{raﬁfe‘ h eTl%s t%{ngt? useg ﬁé)}ltﬁe Ma& gt'a%s&f/: 14

nsi on
tubing, \5/19 ’ét“ﬁ dhertentaadd fee@m@eeﬁwc&tivrﬁ'@ fifteptiony olthis ﬂsm@eLuwas larger
than thSeHriotlSubive eed fiaLcE Plebigldiias] by vacuum filtration on a
25- nn&glane

over ni fﬁused %ﬂpéarSQh% Hgﬂygrau%l e lf]neaessaqa’g]e? re fmc}r(o%tration can be

SucceSSé%béaﬁdaﬁer a h@lél@ Volyme I’qetweqnﬁbm‘@lssﬁMﬁ élter a2 penresdilztion rates by
creatin8Plad tone Inhﬁld"@l' part1Bl@§@H s cﬁxhlféfd@@fea&lﬂlg %e@ﬁehﬁﬁﬁé This theory was tested

at lab sca?e?rb%qtqge{u%% a %n%tﬁats t\l}\%{l%l%etweeﬁ_gx feflP 1%‘% §seg%1§ If étﬁr ta craﬁ? ? ﬂr§
minute dhefimegt 2 ﬁ%@i@rﬂé 3@olinde Fignratidd shaey datador aAria ihich dngemerated the
one rmﬁlﬁ’ef 18Hi8d beBhbeAldsQIMRd fidkS arnitsed adb akd Jld% @’t/ let@lﬁhomrfdtl &4 Yorp set

th I |l t
030 npn ot S5 et PP R etlrotit el O vt v NEOR Pt
processavithdbgatires shpies BO%dler/porceatdga bved in flexntimieprgin FiguteHE Agadee permeate

volume lJf QO(Wﬁ@ hﬁ&we@asﬂﬂé Bitliat ARYs JdRr BhDANBE dit?fﬁ@lguké’]l stah @t 1¥\ﬁk81ble that
excee he. azeot r opi ¢

woul d 0
e o e L SR P A PR DA Od BURH P GRS e
peristal@ Cpurifirréippagpraidrieerepseviabesitavatatewaming fradmyhe Sfmr@iexeisblow mgjd
transcaddidgk § re%m%easﬁg Qéaﬁl%@LeWe@ %ﬂuﬁ@m@ﬁb@&hﬁl aléonlsé’m%&ri@c&%ze 14

r|n rbance nmindicated that the
’anggF&ﬁt (@7@@5@8@U@ ﬁ%ﬁ@?eld for the precipitation
and mEgusfliSCthaxtsidan forvas 93 menShamsedythe saldatag time setup as Figure
15B wiite Ixrtcfegglﬁgocﬂe &lflans’ll c@&gﬁ%’um t%%b@'v VatIt?fﬂls lt’l%{l %gmﬁétg ﬁﬂ)@ a?wdown was

% Vv/v nearly inconpressible,
lessene éqmqwh%gronbtgekﬁgl ‘f% %B%FQ} tnalf byt f}p BIesyTs ipcsgagegvaggye@ more dramatic.
Filtratiotnes ciepied bitar osly Gw;mnured whatit tegarben@fendidieldfeas the pregertiicadase.
This attfeﬂl&"é{ls%' %e‘ﬂr fe&fgx gmoé t@ll feéci angetﬂln%f a%thlt Ln]i ﬁlﬂ{nk AR ti8S
success y enp oye concentrate and
dehydrate (by al cohol diafiltration) the precipitated
plasm d. Dead end filtration and washi ng of the
al cohol -rich slurry becamespractical, affording a free
fl owi ng powder by vacuumdrying. Yield for the
conbi ned steps of precipitation, mcrofiltration,
recovery and drying was 93% and solids were 97% pure
(by A 60)- Based on fluxes observed at |ab scale, this
process coul d be
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performed for a 40,000 L batch in 8 hours using 215

ft2 of nmenbrane area. EXAMPLE 6 Conti nuous Al coho
woe@eiogd7eat i on and Mcrofiltration of Plasm d BIXNEUS2006/003015

Reduced Vessel and Al cohol Vol unes Plasmd

precipitation in batch node requires a vessel |arge

enough to hold both the batch volune and the anount of

et hanol required for precipitation. If both feed and

et hanol could be continuously punped into a smaller,

' nt er Medi: A Enr&ant REBRKEs lfl F%memﬁgh af¥laf (sQfeieb i ch At ds Bty of the
i.mul t aneousl reppves s to maintain a constant

Se“““\’/‘Bﬁ“l‘,?HsePw%té“ﬂ itg ﬂHP%O&PmC% R PELERE TS ATedoqsBible REFature
increafegecangd He chanel gnggirfe cpulé firgifiltattivote baensingtedichfiat teldatred slurry
concerm@c!a 10N ERicl Al nq&ms hiRe1d {Bbtsthmgl%lu 19!5 }é%ﬂkey\%gﬁrge ﬁf&fm

be mnimzed b ont i nyaus|y dlstl I h rmea
particlggn {p A HgRRtiHge csip PR ieaits EHLpOESpproTenaow HPLC tbing
was usedbfot feerlamu sthiptobgidition iiring filtniict, oftedd of atiei506" Mpperdanhbing used in
prev1ox¥)¥' e&%@i\’f%ntgt Ilq 0 16Ar SHE5VEtaYror a"%ﬁﬁ J&&%&ed%ﬁ%%%%o%éd@gd Tthanol

I'tration an crofiltration ne
addltIOPhV@?e‘*Oé«’Mé?*ﬁl%ﬁP%no i T &Pnsswd&iprwé% Igeasaisdess dramatic
than inpyjpenspaimena santitdecldive Shoddcitasaddinpgvadanatd tb e prehided
expernﬁé}llt Mtﬁ Qcpla% {]mé‘ sl%wn I( ﬁgm‘g ?SSAQ’ eII[ fe'érgs %?LQI?GHI \?Lnr_llﬁiteﬂ%glg&ty ei(ltmg

concentration of {ff) oxl mat e
narrow fefiRg ARPHWERT HEPbPLAiIPGsige wwh%mlémé%%utlalb SSEebBEyorfingpcakercesses
of alcolvblC Nod-inlifofrA blc@hol @npbsition mais 14hd do PELciplRIOR MGl ey didAs) sequences,

creatingga egﬁéi%aui%iepghlgh %J e;llﬁgcr%gxé e eg}l:annecf‘ﬁarlig edl%E tsll\;ll\ge\x}s tAatg (Por a similar

1 on ar
attemp& Ve 1/ b phanals Thettrcd acrpeataBsiovsionn muck deer fig in Figure 16A
due to @& farOdehi@4tish biB0% WediRnald daeinipfovt OpekBeRanéd He higdh siReenOf

concen‘rgt?on‘%géeg %ﬂﬁ %09 othgro Q%Sd‘n?g] tthat uls:e Ig LH t%%aﬁ:xl'[%es t??:%anol gor HIGClgl?ﬂilBlb

| ONn usl

f c D PF_SB’"Wﬁ’ﬁbTTélﬁ élze of e Pﬁ"é’@tﬂl Prchtroatvessql eouldhes reducedrbytajcomiinuous
proces<ia fathfch @enoNag pﬁl@fmmsélﬂﬁdﬁ are&ﬂdéd@@ntfnh@idl’y@o SHRNE vesad WBile
nﬁcroﬁtpa(i)?].ll II% ﬁgn%gm d s1mult9neou %a%ror? Pxe sar%eevgpsalgrgl%neltglgnté]e C(tmgtléllrrltl vgﬁfne Es an
adjunctig dhisoAppiopad, frOntthup@ﬂ dlS\tﬂBM@e of the pirppdteprovides secyiding dleprichagethanol to
the pre&pﬁeﬁfn\( Qxﬁ'mfn[tm% Ehe&&dllﬁmﬂolvléﬁ'veﬂm@ arfd p%gm ﬁi@&lﬁﬁahgfgﬁ -h1gﬁer and even
more fav]pxi Ql% aIa%hdJI %olngeﬁtr {ogss H gx%ﬁﬁrnlgg’ aﬁ 8}11% g%/ cgnt Iﬂmﬁ rpgggﬁ:}ném}[k‘ Era}/lon with
both migtafirpeion FdoluBlgeas 1 rsabetembametd fixesdetlond aifesattained a steady

rate, in@bAtRANRS Ge U&ﬁt@ntfphﬁiéittp h@xeb@&ilﬁ‘ffdfsbl%gqu%ﬁ@@ba% pFéé*ﬁitzﬁQm Increases in

e PP T oy B RER DI R e ap R TR RDe o

batch pregipitasion by BARENTR(Gdifdes thratsatiseques ¢d Pédheltaiddition, Beagatise of gbout 15

minute @4 @cfe‘;ﬁﬁecd hiRticleMYEHaAld 108n tuiBrind siRe ﬁ@e?ﬁ@ﬂ%h%@ tifultaneous
mcro i.ltration can e Succes fully conducted,

cvents HAEGOE T AEDE H SAT 8 RAULEEH 8417F Py Poong s approsch coud

explain thepdeomangf flux tvaladsismre soak eswip yormed adre foglisg fagigles ararwvithdrawn

munediﬁ@lﬁg' th@ @ar 1Eénﬁ!ﬂ@§texc afle BHaioRYE a Qﬁﬁr@ﬂlﬁe ﬂoﬁﬁg b&lﬁ‘lge Eo%@mut particle aging
was. tested at scal e

eo
vetveef s errdrfd%m |ﬂéeﬁaletwuei¥ PEEBI i Bl Ao h@raﬁffémpmdaaemw
fluxes. Vidhs e of amallef-dibtheer tdbingdordfaddendetbduel adiliiot diringdhe bdnif@néativoas
approacfﬂ O dE&@a@edQIanég-txmgé ﬂ]eégure Eﬁcﬁ%%vémxs R“Ré’ﬁ%&@ﬁr@mf v%fom%/ of liquid

trial which 1 ncorporated e one m nut ?
exiting theyngeyer {1be wayth Bﬁév impravesythe drpppisiop pf ethangl|aadfeediate thegudk
v/iv ethanol and a feed punp set to 30 nmL/m n; however,
a 0.1 nmicron PVDF nenbranesgwas used in this case. It
is evident that the
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process with lag time shows a smaller percentage |oss
in flux than seen in Figure 15A over a perneate vol une
wW@200g088721.. However, the initial rate is sl owePCT/H82906/003015
for the data in Figure 15A. It is possible that the
| ength of tubing used to create the lag tine may have
resulted in a frictional resistance that caused
peristaltic punp slippage and decreased the flowrate
comng fromthe stirred vessel. A rapid transcartridge
suspenBBx? %éwa g“g&%é%%&%g‘g?gﬁg ?Héaﬂ)i(lar g?ggés\fﬁﬂ ?%l@?rﬁ% 'E]#;éklé‘%ﬁd%%& clog
memb‘é‘f"rfﬁi‘fﬁ‘f"saddl tion during filtration. Figure 15C shows
data for an experinent that used the same lag tine
setup as Figure 15B whi k@A\pgReasi ng the ethanol
concentration to 50%v/v. In this trial, perneate flux
sl owdown was Iess%‘l’?é@@gn%‘mépl\lﬁ‘\rld’ﬁﬁtﬁshe 40% v/ v
et hanol trial, but the pressure increase was even nore

dr a”atM&t%; idid & Mzz%c{ge th A2 g%%a?e@ %fags \%%851‘95 L %f‘bﬁ e 03081 A 4h%3ns

when ecane un &P
containifgcsppecogied PREd N4 ehipteres!| web® reaRsndor &1 @Pgd %39 ig S’fléT uffer. To
this, SAOWRItNGL f)ﬂécoﬁﬂb&ﬂnt&ﬁdzyﬁk han@ideddltd héatedno SR POJThe harvested cells were

1ncuba{fg Al tlé@ia}sfg @ufp;' ?or atqpas }R)uf I‘:ig?rgm}ngtglly %?0%%1&#31[}%1@&9 1 8Ved for

I Sssue
additiogd gudign Pl?drﬂ‘j‘é%}ég e @mawlng &t7iligmy, the s ey et*B‘tSPQ)‘i‘? insegeipgsshear rates
with tifEspedils ifbm[3e0 mReteEivmal e eah ﬁp @1&6& e abtegial vﬂ& 888 ﬂ'ﬁ @0 minutes prior to

1ncrea3fng?l¥ %eﬁs HI? ? lT!ﬁQ’eb bZY)O(S: P o ntzp Gspge " gfglaﬁ]yg Hl% 91 e‘I w rc uced to 300

or e &5TT e
ft/min, é%%@?ﬁﬂ%bﬁ%wasagxeﬁééqﬁma@hu eved. It seens |ikel y that

channetes: s ug@ gaﬁlge [bo‘Eenﬁzﬂ 'd&g@éﬁa@dh 1Ls%s9ﬁtah tﬁ&Mﬁi{)l@ﬁl&ﬁatlon of the upstream

1ys1s/1yga%e clar%{c?th 1 p{:o(c):%s Iofn tﬁ o%resnPt anr_eI(l)tg)él z e. nygsozf’yma IEEpFﬂ'%JIEg f?oc éatlon),
the she@rsf@@ltfvw offagghl 2dyrelte emaqd@ 2 wdigiytof Binspdess Wﬁgdetqnhlmp(hﬂabln 7 shows
the reshiRGLBBE iR thd HeA &nl@xtraﬁ&ﬁglﬁf inh Srcdnk! Qip&ﬁoﬂé& ?ﬂsdnﬁ' DNA content

st ST TRAA RpRtet, B t?t%@?‘*eceoacegﬁﬂwaewgwm of
SUPerCQAbféI plamﬁ DN way madoingd gs the tiraseer] wasrigreaged jupgp 200/ minf Highus, no

damagd toRSERMId I @aﬂamu ?ﬁlp spéeﬁﬁaﬁs 2@0‘6) L7 smmaﬁﬁgihh&hé han
ments

us e an
echnolgB RN B VBT CUHURP BT D B o B st withon
shearing YOd&y intheriysisvesstl- no lag time, shown in Figure 15A It
seens that the higher linear velocity exiting narrow
t ubi ng cause finer al cohol djspersion into the

pl asm d sol ufrF‘B‘ﬁ7 P frapypHabigrdiving shsedffdYexcesses of

al cohol . Np = Ul tm al coh orquBNtA.l brypsg 1|l 1 ead to
preci pi t at a‘"?jc etRRMati Pl uemees, froaf dat i ng

| arge, sti “ky particles whic "rayl_lug| neetbriane
channel s. Figegoe 16B simows daha flonsa Ssnidkar attenpt
with 50% v[v sebdhanol . 4Bnhe |rat @udf| P8I NEsL.e% il ux

sl owdown i 5 nueh sl owsgq t han2m Hi 9u6e| 16A due to the
faster dehydrabdd on| at 7&0% |vi3v3 waNaneb. | dhesi| npr oved
per f or mancg atiobi gher 9sol Vient noncestr abi.om |bodes wel |
for other promboots|thabs usessmigh [qosnt | v2.es |of et hanol
for precip|tatsoon. | Suznaryl 67 e |[Sae bf4sdhe plasmid
preci pitat| omnoeessel woul d hemireduosd by7.®%¢onti nuous
process i n| whémightel haessl  dnd-1phasimod2 spbwéx on ar e
added continuously to a stirred vessel while
mcrofiltration is conductsd. sinultaneously fromthe
same vessel, maintaining constant volune. As an

adj unct to this approach,

the precipitation,

conti nuous distillation of
the permeate provides recycling of enriched ethanol to
m ni m zing the required sol vent

vol une and permtting precipitation at higher and even



10

15

20

25

30

nore favorabl e al cohol concentrations. In experinental
runs of continuous precipitation/filtration with both
work@eo837kt rati on and ultrafiltrati on nenmbranesPCT/US2006/003015

perneate fluxes declined and then attai ned a steady

rate, in contrast to the constant perneate fl uxes
obt ai ned subsequent to batch precipitation. |Increases

in transcartridge pressure were al so observed, in
contrast to the batch case. Particle size nonitoring

of batch precipitation pysa#SENTEC i ndi cates that,
subsequent to al cohol add|t an age tinme of about

15 minutes is requi F%@m?%VDEHFPPE?EE to increase to an

equi libriumsize, likely reflecting the sinultaneous
event g 9%@&9 CROFL LR %nguzpc@ﬁgvc@ﬁt%ingg la&il DMIAG £ bifferest is first
time in cont i ntotis d

oac cou
resuspBggiing ST RTEeD PO Fip { RUBRTR et %sTfﬁ‘a‘bXég(ﬁé“dr?gW
~pH 8.1)a0 medDgqud F&0. fRetdnbiguniigsolingl iesided @ 1 vé7tUIaE. aBgicentre technologles)

and nnkt%%%r?ttb?du%’ht Q&ﬂ?% 1A g%ﬁ mch@-l edffér Zthgﬁrs XR& u@?lga'tlgﬂ { on%aflete, 5N

NaOH i3 afidsd é‘{?h&ggaéféf’ a QPFH Conepihon a5 02hS cbesrhtpR foggllowed B ncibte for 1
hour. The edinpintietfutnad @ipElrsaf + 1.0 bﬁﬁddﬁl@ 2app£cet&cdaldl RRTOPVERbur. The lysate is

then ﬂo@ﬁﬁm %ﬁéd%@& add-mﬁn - 3 Q/IV ﬁj?% lﬁ nelr50 Wl)et Stﬂ% . D9ver 1 hour.

et'hano {1o
Claﬂﬁ%ﬁ‘ﬁ qf Hﬁtﬂowbtfé lsppis darérmed @’de@é@%’é’g s tar Bl an P4 cageiuge) o
removeffloeabitide cladetris, Atoayettch kenkifughlien i bighar optibm EP@Et cMﬁﬂdﬁgﬂubry

turbldltﬂefs a1|e|<q7)'6ll\ﬁ‘ Ue )ﬂ’ lg\lfvé}%ogt Q&thﬁ‘%FQA"’%L dteé‘lll'gg aﬁgf’l%ht}ﬂtr 01 %a¥1 b{z Hsed to help

femoveﬁeﬂm%%fﬁé ﬁ%hﬂé nEoreRE Y 1ameloFerioAiratien koueing mﬁr pAlillipore DE40 or
CE50 dsprafilt@rat plasdingelf Qﬁ)rdxhﬁitelyjﬁhy/ﬂ)f' ain%e Cidéﬂ edclie@NBlo@Q0 MU turbidies.

cl og %Hit)g f/ﬁ Al a?W_C%E I‘PEPTCWE\{&EIOH ste]i> can%e ?er ordeH & %ouéd %q/ (w/v)

to remoye %&@Y%%t@é pnd epdqtoxiyf, ePEBOD e BEOstEam éBAII kateqnplsls performed. This

can be €DB bAAdAGGZIWHS CTAB lie4h rﬂM@ﬁl@l %) tlg%c&lﬂatédnfs@t_%i_ B%dr I}]\h&fr@%%r%vent
0 this

host spot?‘?t?a‘?? nﬂl% fma enaloﬁennrg%dty ¥<rr csagtélcatlon as%escggeg éaovg.n d heat ed
t o 37LTHEPrevindatoar-vbe merC@éld plgsrmé P&TA ippratipitaced fiop theylagified

host celll WsdtSwind & @ﬂe .50 @b dT%@Sﬁdﬁed}Qé&lﬁtatloﬁﬂﬁb hhoBE LN 051d—g/L

Celpureo§3oﬁ?£§o %%%\é@a?’te nP‘%eg JA‘,P‘%B F9 t'@? gl Af&%?\{ §g5f“§h%§2he clarified
lysate ogsr@dwang ta IGEVﬁﬁélP@aetlfPrglaBm dihe lysateis filsgredn and the Blpeedisisflirsyweshed

with a @Ql@erbﬂthgng?& vghgl@'bfﬁ% fitA SRACH e pesd fllt&ﬂ%@keqt?ttﬁ@ﬂ WRhed amth one
or r.eas e spee

ont of B o Sn i ol NSl e o and R KPR ryeebr o

DNA PIGPlplttélp’@ e’ﬂle\mgmcreé delegitt of (BT ABY TrivmX-18(dictlve fop pladgidd DNA, over

free CT{ABSﬁHﬁe M@ﬁ aﬂhfﬁfégt dt? YehBIGfLes i8S hﬁicElffe WlthTﬁ?e %Q&&Q}f plt1osphate

atian enment at I on
chasges3p T ‘ﬁ?ﬁ%ct ?g%ﬁ%%r%dgc} ‘P@éaf‘ée i CFl?ed%?‘?‘b‘ﬁkeﬁ foteEdisyfution
step. the present invention (i.e., lysozyne |ysis/pH

shi f t REEGfJiHGHM Lﬁ&kip Wicard A)z?ch%zﬁs%‘;ytwﬁ‘ eﬁgdlstsélbé; ommgﬁs Py

t t
TR CHE T R M e A -
resuspeDNA ICOMAERY, tagatioga .2 &/L)DN chnpediraren t wishe satdrhlg @ ONA
concentﬂltl@l% Egn‘jan%ﬁ %ﬁl@@%to(abo{@gZMSTﬁqhﬁgl@l\ﬁ %gcpclﬁar% &méms 25g

ar ose, concentration
LRAH’%@%@H‘% is &F“‘éaﬁfﬁ é?reml@ammf 48eHry Thioanie S RAR; naobatiew epnds
the tip seed was increased up to 2000 ft/mn. Thus, no
damage to the plasnmid DNA-ggas recorded at tip speeds
up to 2000 ft/mn, indicating that the lysis
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technol ogy di sclosed as part of the present invention
is sufficient to |l yse host bacterial cells wthout
WG b@as31gL DNA in the |ysis vessel. Table 7. DakEI/i82908/003015

pH shifted | ysate shear study. EXAMPLE 8 Purification

of Plasm d DNA Lysis/lysate clarification - E. coli

cells containing a plasmd DNA of interest is first
resuspended in a STET buffer (50 mM Tris, 100 nM EDTA,

2 %Triton X-100, and 8% w v sucrose, ~rH 8.2) to an

perfonmqﬂ’ﬁ’ st%f wise pbces VAT R cHa¥e OF YZTS:-‘ LIQA@Q%Q\ 1§‘§ncablt@z fora

t echnol.o xture i s

i BB B oG G Bt 5 e foradditona
time (néifinam of Adesat Tienesuspendedplaetia is tﬁenl‘dssl‘alaﬂﬂon conagtehtichn (eq., AKX

assay) Lﬂﬂ%tggl eie@t ?h&ﬂe&a@ -2 0Ug ﬂ%b{’%r%@ @O glfianT)z %fﬂé& t‘ﬂ}é%{ma} m'&?d:iﬁon step,

0.5 ? i ncubate for hour he sol utl on
0Ipg ed 1qy evefy Wrwta%f-‘osa?%@ﬂ@g goIR} BEIOBt S SchyeE-ee!
electrophvoggsis O This fhixhoeiis alloWed td spadraightSant! ke vulk I walt Beids ey &th owit Fda

concenPgﬁnggthlperéﬁlg@geréeﬁta o O he/ C%ﬁ'éﬁ’al |>Lkr5r70yS(,( hﬂr & OCOE;M&N@S alld if not,

% W v over arification of
moreLﬁAngﬂ st ed |ysat e is performed by centri fugatl on
{e. g. ,Thar8haulyet eRstASPA Acsentiod it fig@dd dsing b €Y E inch housing (4- high)

with a &LH&%‘ a?etaﬁg)g&ﬁ!)rlatqugg kot aﬁwnp&*t%ggu}%%&ﬁ{&ﬁ B 814’ t%uﬁi%%hh&’r[‘

is also a centrif t1on
Generally.GErTe] Celopte BB AT ff%s%ftupé%nt* PILFof Gl rikpsagios ﬂ%fé%tﬁlraé’ﬂum af LRA
and Cefpoteitistpréret dunbtn of Miligdte DB5UkEH fﬂtmlble&annn@ﬁmwémmm @ cell)

are util g‘t élltl%ga%éde%i}]m&: Rll'f\%r ﬁ%@ﬂ‘gl %’ftgg' i%&loh fLG h ggtn a sut]fic ianQ o{ 3M
NaCl igrhprgetP g ﬂt?fhowraa%eﬁmu@ref@@ nipye. Thin Hb@rlﬂsse-‘enqetyed and the

wash i€ fthied. €THaed vaish &€ps BB fetisvbi 1B 1ge pctliapd &l@&lslhm DN &aleliBed with
the Celh&%”g@i(wf ()%Eé lehg %tat!elo o8 1sstf1?n J%alcé‘cﬂn%ea?(ﬁﬁer ];anlg F‘? a seéo?ﬁ%% treatment.

especiSafng cqlgiums llﬂf%@fcﬁ ééWPLZP?A’r A s¢qopd IF%NI emuhagon is performed to
assure @fthdiaredovalldTr&idGaE. he kﬂﬂ RE1 bYA aﬁﬁﬁr&ﬁm&%’fy (1Wé ‘LkAﬁ/E&BJA g

added to 916 \P goluttlo% a%@ {nCL;bla 0? Por 4 %Eu%d so ut10%1 is tﬁenI as%age%%ﬁ gﬂ

hos
electrorl@sﬁaby (E & 6%1\’5% 3pise atlriu@m) aaé c@@é rwatb EBAH oY &g DERARery 2 hours until

> 90% pr@x@blll:ﬂ pREhid DNA ;;EHBJ iSHRBEL Qésli RS Bhal sﬁﬂy@qubrﬁ addition. Filtration

s SEEL R Byl WSt o BBl ffeai SAPGE bl o

Durapormféter) g&é@@m@equ@ﬁﬁ cakp cepatityGad ptmeetufgswyws af lyrdatsd odlgum silicate
into doR@tkdl stepd 2% W v CTAB solution in 40 nM NaQ is added

to th sat 2 hour revent  hot.. .

spot 4 nifedfo”fecwfﬁ L] g T P OIS oY ki of
polyethalamlycgl PEBsolloveed b tvaniepanatafiltazomfdafiltofion $ieps eptesdnt the final
pohshu\é%ltdfmi?th@ f)Nﬁ%th éénéﬁ& Frbee0 AWJWPEGEB@) sfoiuhgxﬁrs a&i@!ﬂ% thesecond

of tch vol une 50
LRAT R R Fontilaliod B 1B R st o sglF osenigin SN,
A first fikrstivorstep il rerférord Bivy agoBow fbdr MH reambrafib ee® nbrgere@ting the precipitated
slurry a%@ Ll@&ﬁli\’ésfdﬂal fivathe m%H?éST'ThJ &Hce%t’r&&oshmnghéﬁﬁafﬁ@{ed a ainst 10%

'S
wiv PEQaBRy 2%?8&8{ 4R 1 st t e et BAEPTGIeB i  second
stirred fillen sphbaedfilantgppstepnFitsh ehebaakhoin edj ﬁlsfteddﬁ) 6 e4v ethmeh Bhedibsurface

addltlo% a_ ﬁ/alé@tsvgﬁgle er"m Eo%f Ltl']ﬁ] IJ'V@J%QIJJL es lacm theP Gw1th

edl ssol uti1on an CIU I cate

(?I I ution st ep
cthanolgi %%Y%Hgﬁéﬁ N b s T sl Bt aanegltrhtawahlq ypit using a

-61 -
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renmovi ng the CTAB-precipitated DNA-containing cake
fromthe stirred filter tank. This cake is then
w0 e®asgeeded in 3 M NaCl, targeting a 1.2 g/L BIXKUS2006/003015
concentration (wherein said target DNA concentration
can range from about 0.3 to about 1.2 g/L). The
initial 3 M NaCl charge contains 25 g LRAH/g DNA and
is incubated for a mninmumof 4 hours. This initial
LRAIl incubation can beperfornmed in a stepw se process

stainle%%@l%l:x@enaw ;hrES lrrfaﬂorecslfz% Hcﬁdléfflteljea %mgt iﬂ%ﬂo@et e diavolumes.

NCcu or a mnlnumao % a
The finabethamel Presipeated progueyisdrpsdander xacpim forshtein adivg ReYAsEIPEROF VA
Once thecjgbiwilérdnklis frodueed( i mteRicaf be Gesheperds] (e.gTh@® JIos Seprmdtedon of

the resg'%érgl&% ﬁé‘ﬁ}a& JA‘%E&T 1?331%2%1’?1?% Es‘fi:r[&ag\gllﬂgn%{&é}i %Fﬂ?ibo(f‘?texg(o 86@'?%\71)1:)
at a logdge o @P%lmﬁ%@@ gipms/pgugis reteh pta flopjrgtp gf 159%@&@&#% n
step, Rpkesdafibe fFodel3ARLAY/ it &eaﬁﬁdﬁﬁzm‘ OThe@Y¥&VeYrocess yield for two

DNA p?q%&?d? qlla%%.% Hﬁ%a&%ﬁlﬂ n%erQlFed Q% 2 9 l@\ﬁ g§a§x§% %as@fld %sge% ively (see

tro

Figure 3 frft)g Etgured%l shopyis 1k iRl querseleéslewé H’Na?’gfaT ptif gypduction runs,
and Flgiﬁd’lﬂﬁrshé\ﬁtthdl{éy anarisuPRsk 6Rr k}edo@@r& mt@geg Thé agsmesuus

% SC, .f
demon%%e,%ﬂat Qlll key rf? g were %guclaé lg wet e e\éeci 1 ot assay élaanh‘f‘lcaatl?ﬁ; d DNA

solutlon |s flltered using a Cuno 12 inch hou5|ng (4-
high) with a msnbrane argAMPIBpPOrti onate to the total
anmount of Cel purepa e . bul k sol ution.
Cenerally, 1 gr am o E-Eélul!riaévegtrﬁrﬁcﬁﬂfnf takes up to ~ 4
mL of vol ume. Based on the total amount of LRA and

Cel PUIrBe bhi ofd R8¢ sBpHFREEon&hird¥e hrldivaeH m@%ﬁ&@m&&? but not

hmlted t? Lzrc{erla ol?s g ? L e Lo lgo \c;netaléﬂ%ﬁ{nﬂn?]{acg? cﬁ gg é‘esh%nc?u&fntg,eq,u no% [nmted to,
supescéilefl plagpifl @NAD for poripbwification. Shif $ample descalres thatharpést & Avpoli host

cells cz]ﬂ@gg a'sﬁpefbbi?é'dQ)ﬁlgmﬁQ)l\fA biinbB@ housing and recircul ate

th
o ST el T L SO B ot
MWCO gyRP500&r e ire appeatastfin pirglehioda ONPoI@ALmE| Retcahpardmetdhenre

transm%r&ﬁér pfespd! 'i‘-hﬁ“ Iml@@}%&surer B@ssABY §lid, Bbncrdrati G RtR! zfil@ aek. Culture
anot her treat men cond

ovcal iy SARKFS ks Bop AU QB P B LS T € Sshiar.
At harverighelfatniennr irgth pepdled toed0Co This sunperatielis aintained throgghovigthe
Imcrofﬁ’ctratlﬁl?zﬁidq nmgg b}pc,QJloimgIm%{e r@t@r&tz‘ﬁe %i ar{ﬁ%@ fe%la%@l Yhe hQrv8kt step is

sol ution
opersed MG Pl TN 40 P B %@ﬁﬁ@%%ﬂ%@%&owl
valve. ¢ credsdlotvnopheet esilsml/Bingfter GO0 MPNI dor 230160 Aitieitaes pecamek
concen@rg@cf %%e\ﬁﬁpl:egku}e%lréasé@t V\%elgt[hgfe%es%{r@ Fe)éd%s ggg#{gﬁTH@t '1% p? ig), the

0% super col | ed pl asni d purity Ls re
cr Oss'ﬂéi’g 45 fsﬁiji“ﬁdlab?eefl‘?ﬁl R glélﬁtawffgé?&fﬁ%lfﬂ Of ZARPSHE- &Pncepirgtiop Betopis based
on dry £dll welighs (XE¥ ) elbtRPd Gl reatuiekie@e & fmallO12;Mf BOG ipthe erget for

punﬁczﬁ%ﬁ ' §§Sed281199 tlﬁQ:Hﬁdr @Dﬁoo (ﬁt80 gvobg %btgméd LEgexgloB 811: runQ a%gncgﬁgatmn

élég ter, havin uate cake capaclt
factor gf Pedfetifl oR EPatiFFe bypass of hydr ated cal ci um sil | cate
i nto domnstratieampsifepsd uftEe bagecbnneaiopifica isathi@ador until

s1gn1ﬁc§1§tl}ﬁlg (al:caf ﬁ%ﬁs%”e&l gﬁl the 1r138 CEEEE gl% ﬁ rlflaosg1 cuétﬁlgg gyhre%gcg& huxqgvel can be

ene separ a
definedip P{dP%FP F@ﬁ?fdlil%?ﬂﬂ pk qoa(tepféaﬁw%t ke qud gf @geemrattohéh?ﬁltrfapn is
polishing step in the DNA purification process. A 50%
w v PEG 6000 solution is adged to the second LRAn
filtrate to a final concentration of 10% w v,
generating a final salt concentration of 1.2 M Nad .
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Afirst filtration step is perfornmed using a holl ow

fi ber MF nenbrane step, concentrating the precipitated
w@kweiog37and cl eari ng resi dual RNA and i npuri t i BGT/US1966/003015

concentrated slurry is then diafiltered against 10%

w v PEG 6000 in 1.2 M NaCd for 5 diavolunes. The

retentate is then further concentrated using a second

stirred filter vessel-based filtration step. First,

the retentate is adjusted to 50% v/v ethanol by

it : ' | _
Pefff’“%%**é"?ﬂgi%%%%g?ﬁ%aﬁ*’%’v@% K ?*éi‘%s?%?%ﬁg%ﬂ?ﬁé%{ eI ZRCL. 5
M SegfivnkPhosnhats Sibagin N drdridiony Frd Seship HeaspharedY onqppsic P Os
Monol§/latd) oGt the Ednemirpan@aNtIf e aebet ddndeh@ation Factoti®hsn@t achieved during
¥\ | 5 i .
o3 DSBSl S Ry Bt o s
diafiltigtione t fererfomprg itf 3 fsed and blsedyaedepyided onytant baridlevsdmeintaiped in the
retenta€t Ve &6l by ﬁﬂij&ﬁiﬁg ae tﬂdéﬂ‘rdtdbf@fblt(lﬁb fheQank k@ mpenagte for fre k412 &ffplenneation.
DNA. t I LS. Rr d,. . 1 er
can be R SLARHESE U fu bRl B EER b R MR D s
<10°C gpringdispengiag spliayeie are Digpensssl iy eithen -k Ainlsene bpides &S detiediis pagg and
frozen @ Mod°Cir@QntRedvbit kioRak 209 ideivhth OF st freidBin MM}t #kedr are

I ing of proxi mtely 400 grans/square neter at a
accept?q?egtgvee%lg% réleﬂé‘?inSOO nmL/ m n/ n2. Representative process

yi el dsii sxpuplp pipredesseagiprowt gpgeificationsiygedfprdipet cpit lpevestds listed in
Table ¥ Bhids dx@mplt, W OO vBdsaeitlighted B tRSHicftadvashd witl @sifihel arount of
nd 19.0 gr.ans of pect i

.generated 17. | asm [ vel
e FUEL R el AR R oy ui3tlace s 3R Bl Bghocess
volume ofyd 2®d+ dfeultyst epsidibg hmatef oFhibwiumepnaehs seifioipnt headspaca inghe tank
for an EptidkHl Qiltﬁizgoﬁd@@déﬁtr%t@q;aﬁg}ﬁridr PRIk aYioh. EMEthiSrarRY&Hink Rah culture
vdmnc%gg&f%og §££§* Si ng. e assay results denonstrate

T Hr FFOREY ﬁ%ﬁrities were reduced bel ow the |eve

of assay quantification. EXAMPLE 9 Bacterial Cel
Table wmnt%&&@&gﬁgﬁ foTWAQ@ﬁLesﬁt?pa harvest step is to
n <

concentr e_and _wash host ¢ s ('anl udi ng, but. not

RetedtdtdWeb®d t 0 bacterial cells; | &0g. Rortkble THIKYVEGMORI ni ng a

Reterlh OMBLAGHLE, 0T, LT er €St (1 il yydi ng, but not T7m red

i N

ora—eal D[\II\ 1 re e o A s £ 8 at it A
Lurrcuprastimru—oa Ul ust T T purrrrocat T urt,

O,—S
Filtrafipyl Sidexanpl e describes the seadicrofiftrafion Skirl (M54 0)

Feed 5&h) Sax@iiyi Ng a supercoi | efypliggm d DNA of interest.

oSl X by 3.7 ¥ Ge Healthcarej (1 ornerl G lech) holl ow
Memipie HOMEEEAB Y e it b 500N e :
*Pump @penak € ekrd fackpassak.| famp tapacitawill Odcthse @fih iRZea@ngRek-pfksint i cal
parameters are transnenbrane pressure ("TMP"), inlet
Pr eSS Uk 8 recein@&Ritd MY dhictlofoen®RiBE BBLY B 1h Bardhdse AFula@Hsed on an

. flux. Culture tical density at rvest ranges fram .
in gty e S oL PR PG R A Bt Q) ShPcpoagastalgh. sing
this exhple i ihitlal cubtprelvelye oft 1200 vilbgensnrt 300 afichll paste fodbeaptrtam
proces§ild) Ghe TAEISwilISHIR 88 @hnbtnBatbat IRt AR ArNBE! 1ol HQHY RQYerde R the

) mcrofiltration and dispensing. by cooljng on the .
msondt 5 bpieg 0GR YR AP LY U A B oG PR ggluton, an
finally sbigpntiaged opibe Briabdrgbyof 300 ODad. |A/mimiumt &fi1600gofTvFeratill brequired for
diafiltrRSdnTwidY an’ BGHLAL 4009, deliRa ?&%&%@&%@ﬁg%@ﬁmﬁmge by

control valve. The cross-flowrate is set to 50

mL/mn/fiber (300 LPMfor 22.2 n2). As the batch

becones concentrated, the feed pressure increases.

When the feed pressure reaches 25 psig (TMP -15 psig),

the cross-flowrate is redyged as needed to maintain

feed pressure of ~25 psig. Concentration factor is

based
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on dry cell weight (DCW correlated to OD oo
measurenent. A final ODSQo of 300 is the target for
w@esosrat i on. Based on initial culture OD oo RPET/BS200€003015
100 obtained in devel opnent runs, a concentration
factor of 3-4X will be required. Concentration is
performed until the target concentration factor is
achieved or until significant flux decay is observed
(in the instance of high biomass culture). A threshold
wHAT 1k X aAhgisks.can be defined in order to trigger the end
of concentration. At the end of concentration,
diafiltration isperformed with approxinmately 4
di avollunmes Aafieti®ad df pimifypdpospiaiel gahid DX ioREVEBYsate dl a IZge-
scale b Form i) SO WBROSDNaL € DI basi ¢ (Na HPC
anhydr ous fum Phosphat e Monobasi ¢ ( NaHoOPC
Monohydr at bymg BiciRbiahhqstel I%QS’H*&’@H‘S pepeEaild@lagid ONA, tfcrﬁ@mg a host
cell lyséterag®&t concentration factor was not achi eved during:
concentyr at ntrat ed
at ¢ neenc ik SFTpGIS) RALEH ABadtbl Nt hARGE
diafiltration are to be perforned in a feed and bl eed
mode, 2wi t hAaneti o st Aitn C}l Mﬁbh;hindsaldﬁiﬁmc?lmygdﬂi 1§ﬂbtﬁﬁi?dcdt1)witﬁ'lzﬁ
e y adjusting the feed rate o r ot
po}yeth&%{let%;ec%f é)eéoscgg%ﬁpensate for the rate of perneation.
At the end of diafiltration, the cell paste is to be
mai nt 38i nedAintt@d WwedidimIT| \Xl%gen’Sﬂhah@t cglls ﬁl@@(sﬁ blﬂ'eil}fzégi in a standard
uots are dispensed in either 2-L
STETb%a‘FIpC%&%n{;% yfséo\l&lgor 8-L Stedi mbags and frozen to <-60C
for subsequent storage. A dry ice bath or static

freezung i m\ @8hddF b@iF)ing fuB&ZESId flEEi@DNRR R R fysfead angge-

scale nan?obla? ennenfa‘ﬂon wl%gpcoalpaf s:pr ocess equi prent . . .
specifications used*“tfor host cell harvest is listed in

Tabl e(iB. | hysipgingrabiebist eslls qohieing@ Gupercoidasptasmidd¥¥ Ay framing a host
cell lys@§ ahd)e retentate vessel will limt the anount of

Concelr at 1B FRRrBrT S s AT prbged “OhPh

of -1200 L of culture could be harvested. This vol une

ensurgs s Uf%fnhcﬁioﬂ Bt cliBA0WRRACHe hddt deCintsRp k) Eu@ fysédkn a standard
ution of concentrated paste prior to

STEde‘&%[fw]i%f“PﬁF}yfj?fym%nbr ane |loading with culture vol ume of
1200 L would be 54 L/nR2. Table 8: Equi prment
Speci fi cat pQRenofi Of c1iNA, Hkdest sEteRifeRbmRmeBRE TUM at
zero backpressure. Punp capacity will decrease with
i ncreasi ng back-pressure It is recommended that the
concefit r at Aarthod of daimfSowhetdirePHiat odided & thahwsidchiyede Hasbels.
on an in-process nmeasure of the broth optical density
and a targt of Qo _of ~300 after concentrat i.on
Usi ng St hi oA Peclag> Yhren *g? melgrulas reieli e EGHIogoptygt is
betweelh_ahMJﬂMS(gEmmdabcaxth@I{)Da of cell paste for downstream
processing. The batch will first be concentrat ed at
| east 3X (or until flux decay is observed in th
i nst afce of* MHGA obilaime skhegsi g hosy cell dysatp lsd}ﬂaf‘i‘tht‘é"’r“é&‘alme pH
shift andsiblegdent havalzatraspriof o adfition ot PR@sphat e sol uti on, and
finally concentrated to the final target of 300 OD6oo-
A m nimum of 1600 L of buffer will be required for
diafiltration, with an additional 400 L needed for
pre-use menbrane conditioning. WHAT IS CLAIMED IS: 1. A
nmet hod of purifying superceilded plasmd DNA from a
cell lysate of a |largescale

,,...
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m crobial fernmentation which conprises: (a) |ysing
m cr obi al host cells containing supercoiled plasmd
wORias/08eti ng a host cell |ysate; and, (b) cl ap¢t/ys29g6/003015

said host cell lysate by floccul ating host cell

debris. 2. A nmethod of claiml1, wherein said host cell

| ysate is flocculated with a pol yethyl ene gl ycol (PEG

flocculant. 3. A nethod of claim2, wherein the host

cells in step (a) are lysed in a standard STET buffer

cont ai nHNg LWYSOZY 4. . AR s

super, cgibl edApI as mggdatl)ﬁllg’ regér?}mﬁ %?%Iéﬁ{ne Pﬁéﬂg{téﬁd&gbsgquem neutralization
comprisgs grising thepHf the hgst s¢11 lyatert pry aleadingvalug iogwwms@w and ybout pH
13 anfl yhei logretingahicqit @flsait odtlyaeld Svaherf Bitwéen gbtFIET el dbfl pH 9.

plasmi d DNA, formng a host cell |ysate; and, (b)

clarifying said host cell lysate by floccul ati ng host

cel | débri sAethed pieipimd0, wheie ARG éﬂ ttheilkglige-shiffed rnshtrplized
host celhiysdnogidereehtingous Berbifgutifrodonditihs) Jb&@fng apeRet S BREALLEH cell debris

with <3 Jl?c\'ll(\'ﬂp&lglgsgﬁdlgggg%ggugﬁ?jpﬁozyne. 6. A nethod of claim

5, ereint er contains PEG 7. A nethod
of claimb5, wher _ei n PEGis added to th_e host cell _
| ysat e 1af t eA nleysil 6f cldim 7 AWIRRAENBEINRT ce NyRhtBNs Eubjdth@ fSdnkaline pH

. el ..t h G floccul ant is between
it b e PR A Bl e BB 1. o, A method of
claim?7, wherein the host cell lysate is subjected to
an al kas.i neApthshbf daidng vbRsesH MBRlind PR Hhtednt Z@kd Rt

neute B8 o kb R P O Lot Peop i sl o it vate o
betwepipiboytaf 1240 Sauipbhidrnd ben lowprinz iy o spdHyefte tohealhosfbetween
about @HI7land yoadper d. 0 an al kal i ne val ue of between about pH

12 and about pH 13 and then | owering the pH of said

cell lysate to a value of between about pH 7 and about

pH 9. 14. AAmethhdef rofifyoigainecoiled pliseiddINA PEGa el ljsed of olarge-

scale infa@bal féﬁﬂl&lﬁﬁons&bﬁicfhtc%ﬁﬂpris@ﬁm ralized host cell lysate

under ntinuous, cenirifugatiaon conditions, obtainin
ool 1 80 of DY FTRET AL e SEH PN HE PR PEHARRG 1 aq

physiqieieshiiyds Wiy, fommipbe hesupdiyrateant . 12. A nethod of claim

7, Whe[b?' n stubj‘é‘c_tﬁgﬁfe h6€kdin Mét%%% §ep @)t%'élpﬁlﬁaﬁi'ﬁ@ 1 L0 gyraising the pH
Ofsaiﬁl k?|tl ge %PH %I fﬁ gnq gubslﬁguent neutral i zation after

Adu? BAVEE 2Pt 15 OWEPR &Y of clai m 12, wherein the

al kal i fs¢ pHestmlizing thadlikalirbsEfiedent! lyneeibisapi(@ad ipproximately the pH
the ly§HuREA: S€s rai sing the pH of the PEG containing, host

cell lysate to .an al kaline_val ue of between about pH

12 an d%azb 0 ﬁaf'g’r%“gl%e %ﬁdysf‘tﬁ ghstaddy iflaerulating Hort call debgs yith PEG;
and, | ysate to a val ue of between

(e) removing said flocculated host cell debris of step (d), obtaining 2 solution

supernatant containing soluble supercoiled plasmid DNA.

15. A method of claim 14, wherein the physiological lysis buffer of step (a) is a
standard STET buffer.
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about pH 7 and about pH 9. 14. A nethod of purifying
supercoiled plasmd DNA froma cell |lysate of a

WO a00g88372al e mi crobi al fernentati on which conprPGEES200&003015
| ysing microbial host cells containing supercoiled
plasm d DNA in a physiological lysis buffer, formng a
host cell lysate; (b) subjecting the host cell lysate
of step (a) to an alkaline pH shift by raising the pH
of said lysate to between about pH 12 and about pH 13;

( C) n E}g ralA big df Qﬁtm@itk @hér&ﬁ a %&ér% drethaeh bre!nﬁf@aﬁgr?st(%fbetwecn
proxi nat el

seps @) ﬁg i aﬂéfdewe%@ dF?f%P‘b“O&fS“ CQBed(Pée)sx‘ﬁiyf“th‘%éléﬂfyg‘tgﬁlﬁ’gfe“
lysatehost cell debris wth PEG and, (e) renoving said
floccul ated host cell debris of step (d), obtaining a
sol uti on supernat ant . cont ai ni ng sol ubl e supercoil ed
pl asni i - DN metiod of it Flprhspn B Aptrreand Is hgppdroltmimetiydammonium
bromi@{¢TAB). 0ogi cal |ysis buffer of step (a) is a standard
STET buffer.16. A nethod of claim 14, wherein a
detergent-lnduced precipitation step between steps (d)

and (e}3 i s ‘abiefbed Aufyisg syppieeiied Plaumf PYAdn a cell lysate of a large-
scaleIﬂlenablsluﬂﬁiemﬁxldne\ducmlcaﬁmssh further clarifying the cell

| ysat e, e n the

det er g(a%t | séowexa‘%%gd F%Itpﬁrlgér)%%hﬁ? %Kltrlrr]?#r%‘l %ﬁ brom de

(CTAB)® 18. COWeWH%ﬁI%FGCWPtF¢ Wﬁ@m@@j pared PNAdy migaiirgion
under DNAgehti) vw fitRtidn hydeat e of a | argescal e m crobi al

fermentation which conprises: (a) precipitating said
supercoil ed plasm d DNA; and, (b) concentrating said

pr eci p19f at eﬁmgtg?fg?f@@}m B4 wbqrgg Fheguwlqg)plasnnd DNA is precipitated in

step (aVhsedgQf prdcipitadt kdddtted MBI theterdupREBRE RIS alcbidnaddiPEGL at | on
node. 19. A nethod of claim 18, wherein the
supercoiled plasmid DNA is precipitated in step (a)

usi ng ®- pr deinplhedaiclage| % vhewen fhe sinerchiedglasuid o peeipiiried by
pEG. of al cohol and PEG 20. A nethod of claim 19, wherein
the supercoiled plasmd DNA is precipitated by PEG
21. A method of claim20, wherein said precipitated,
super ci | ed\ Died of chiomee wherein eaid preripitatetl esprorepded DNA is
conceI]{tﬂa%eH Bl s'tc@ﬂm@fi%ﬁ&ﬁpr%és%wﬁ @6@;&15&‘35 (a) a fir 3t
Iltra m Cr.o trati
t angen 1 al % r%&}ltﬁ%ﬁ) ?t%)tco ﬁnsmg rmcrohltratmn under tangentlal flow filtration;
(b) a first diafiltration step against a PEG-containing diafiltration buffer, wherein
said diafiltration buffer contains sufficient PEG and salt to keep said supercoiled plasmid DNA
precipitated;
© a dehydration step wherein the precipitated, supercoiled plasmid DNA is
partially dehydrated by the addition of ethanol;
(d) a second filtration concentrating step; and,

(e) a second diafiltration step against 100% (v/v) ethanol.

22. A method of claim 21, wherein said diafiltration buffer of step (b) contains about
10% (w/v) PEG 6000 and about 1.2 M NaCl
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(b) a first diafiltration step against a

PEG containing diafiltration buffer, wherein said
walc@biogient i on buffer contains sufficient PEG pemUSzNN$/003015

to keep said supercoiled plasm d DNA precipitated; (c)

a dehydration step wherein the precipitated,

supercoiled plasmd DNA is partially dehydrated by the

addi tion of ethanol; (d) a second filtration

concentrating step; and, (e) a second diafiltration

step agal nSI‘\ mdaRYef Méﬁ'ﬁ)ZZ e\i’ﬂ%ﬁ%ﬂﬁhﬁ %r%%%ltaéd epc%ﬂedcg ab ld&ﬁﬂ is

erein saddl fi tratlon ero ste
Paf“aﬁés %‘%ha%fﬁ A e 2 wneay ol ) RGN oRI9B thouS0% (
NaCl . 23. A nethod of claim?22, wherein the
pr eci pifat e@ame?ﬂé@%f &iﬂfnlﬁqylfg}eﬂlss?d%c%lrri{oﬁ%&}c Bl 1%/g step occurs

hano

ina st ‘{ﬁl ﬁ]ﬁt‘ g the addition o
COHCENTA fyﬁrn of about 50% (v/v). 24. A nethod of
claim 21, wherein said second filtration concentrating

step oggur SA'nQ:th%d 8t dlz\[/é}qg vlﬁmglel Iéel sluhe%oﬂg%%i spiid Sﬁé ds presipitated by

etha %hod of clal ereln
i s precipi tat ed by ethanol. 26. A nethod of claim
25, wherein said precipitated, super coil ed plasm d DNA
i's conggntrated b tration proce
ri ses: ("g a %{fl c‘;i’asniitzf Rwer atsfug ﬁrmglrt]aéegih%u %{f ?ﬂﬁéglﬁné‘é)gpm 18
Conce@ffﬁ%‘lbﬁ §iStﬁ@W‘ F%H"P PEoFEEE VBIAD ¢pdEsest angenti al fl ow

filtrataon;afus)filaation t&kertamigislep EethprPig B LRiIRMGH ﬁl§1€r tﬁ‘r[gentlal
flow f8iRRO! sol ut | on, wherein the concentration of ethanol

i n said_ethanol solutlon is sufficient to keep said

super cEP | ed? iptdaiilErtipnpennetiagt pi ethaneldolufien) whereie the nehcentration of

ethandl irl shidathinei sahoiee &tdfRizhiigksad R supdbiled fhsnfld ﬁﬁﬁ%ﬂi@lgltated

di af i I ati o a 0% (v/ v) et hanol
net hod C(S)f C &CO%E%@I&?%}}COHCCHH&JQ%] SteC%?’]Cent ration of

et hanof® i n a3seonddisilvationstsp againshl08% (wvepphapdd) i s about
80% (v/v). 28. A method of claim27, wherein said

second,filt 0 nc at.i step qcc

stirr edﬂ‘ cel'l{gﬂ?ﬁ]?cpd%% %1 pReTSg ¢ q%,&mffﬁ’?f?&a“ %fe%’ﬁfiﬂl orths sipgmol
solutiog ph #pr-G) i aRpuptdsivivat DNA from a cell lysate of a

| argescal e microbial fermentation which conprises: (a)

preci pid at i a %‘“8 cglled Ias ]gtDNAvvlth PEG,
( b% concen t‘{r]lglf’ t”Fsl%dgoc%s reerp isz{l ey Ieihet 8rnEsting step occurs
in a st %fdtelmwrby m crofil t ration under t angential flow
filtration;
29. A method of purifying supercoiled plasmid DNA from a cell lysate of a large-
scale microbial fermentation which comprises:
(a) precipitating said supercoiled plasmid DNA with PEG;
(b) concentrating said precipitated, supercoiled plasmid DNA by microfiltration
under tangential flow filtration;
(c) partially dehydrating said concentrated, precipitated DNA by the addition of
ethanol; and,
(d) concentrating said partially dehydrated, precipitated DNA in a stirred-cell filter
dryer.
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(c) partially dehydrating said concentrat ed,
preci pitated DNA by the addition of ethanol; and, (d)

W@ oweest7ert i ng said partially dehydrated, precP@i/Us108€003015
DNA in a stirred-cell filter dryer.30. A nmethod of
purifying supercoiled plasmd DNA froma cell |ysate
of a largescale mcrobial fernentation which
conprises: (a) lysing mcrobial host cells containing
supercoil ed plasmd DNA in a physiol ogical lysis
buf f ers, f orAmﬂaQod%f Blgl?f;'mgﬁl%ércdﬂ)é& b&nid DR ol defl Wszﬁ@of a large-

ost cell gﬁsate | occu atlng host cel |” debris

scale Ier’tHalg STBRREOP SRICH FUPRSEST ¢) preci pitating said
super dai | edyspigagevtdal DMbcalis tdntaRfg supemabiled jsmid DNA in a

pllys1o%gmﬁmk%@ﬁér%nﬁ§§ﬂm@trc@ﬁ1 thé at ed SUperCC" | ed plasmd

mcrofiltration under a_tangenti al | ow
filtr éﬂ on “Rityine saq hospeelfdyspis Y e?ccwtgigm eell dRprsyvathyp PEG

flocculs@i d host cells in step (a) are lysed in a standard

STET Q f f e'i)reciggatm?szg@‘}ugé:}goﬂgj nﬁcﬁﬁNﬁivpﬁl\MF%r ﬁf n the

host ceII S su ecte to an pH shi ft

and suBseq G%‘h’?ntﬁ%’t& S.algwrezlattzrt%sirﬁumoaﬁd Rle%law\ |bk5 Piceilipatign
under Rbgeitlabfteufilantion ride. A met hod of claim 32, wherein the

al kal i ne pH shift and subsequent neutralization

conpri ses ra|S|ng t he pH of the host cell sate to an

al kal i¥e vdinahagfof b‘@ﬂv@ewh%wtd hopy cglis inpiep <a ikyseg ip 4 gandard
STET wuffdr.t hen | owering the pH of said |ysate to

approximately its pH prior to the alkaline shift. 34.

A method for the purification of supercoiled plasmd

DNA f rP8m a Acaithod|of dlaimme3 Loyhegein e brst aedldysate isehiestiddg an alkaline pH
shift arfd@tiequb@hb@nlizaibi gior &eagtidsE Se PE@)fldBalaeSt | ng

m crobi al host cells froma fernentation broth; (b)

| ysing the host cells in a sufficient anbunt of a

physi cBogi édrethadof glaigi2ywhesyin the alkalipe pil aldft ppigpubsaguepiost
neutral&@fidn chﬁrﬁEsﬁraisi(ﬁg a8 prk&la hét€cel h‘i/sﬁtb kd dn abédhr['ea'ialﬁe Hbetwlagn elbbllt pH
12 and ?%ﬁﬂ??}l‘g ‘ij?i an}ﬁhen ?owen{l%t%e }\éﬁ slai%q sate HP alp{)rogma{g:g/l it§ Ipﬁ gyni)xqo fhe aIkahne

ral'izin
shift. gapproxi mat el y the pH of the lysis buffer; (e)
clarifying the cell lysate of step (d) by floccul ating

Pgi:)v I%%'gl S%i tfﬁsﬂ g% i pél%15%tﬁg(gfltsg%gﬁ%fl«?dfcpéagﬁ%sl?l\gg }rom a cell lysate of a

large-scale microbial fermentation, which comprises:

(a) harvesting microbial host cells from a fermentation broth;

() lysing the host cells in a sufficient amount of a physiological Iysis solution;

©) subjecting the host cell lysate to an alkaline pH shift by raising the pH of said
lysate to between about pH 12 and about pH 13;

@ neutralizing the alkaline-shifted cell lysate to approximately the pH of the lysis
buffer;

® clarifying the cell lysate of step (d) by flocculating host cell debris with the
addition of PEG;

143) removing said flocculated host cell debris;

(2 selectively precipitating supercoiled plasmid DNA with a

hexadecyltrimethylammonium bromide-induced precipitation;
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(g) selectively precipitating supercoiled plasm d DNA
W th a hexadecyl trinmethyl anmoni um br om de-i nduced
w@e@eiogd7ert i on; (h) redi ssol ving the supercoil eRCpUsS®NG/a3015
DNA and adsorbing inpurities in a well defined buffer
of optim zed ionic strength and further containing
hydrated, crystallized calciumsilicate; (i) adsorbing
remai ning inpurities with a second hydrat ed,
crystallized calciumsilicate-induced adsorption; (j)
preci pit ati ’ ' ] bt PE K-
Concerys at (e g o b inp oSl ENLHd Mgk aRgprim o vl
defined;pffeppf; OIP’t“F“éfqglﬁ’HC tireasth and fordispconteinips bydrgfee ivptellized cgffum silicate;
node; (1) padoitigy rbiyaiciediygtdics With b feeorprgahiipd, tak@itized calcium
Yiont S ' DNA with addition of ethanol; (m
Slhcat;c%%%éﬁ%%%ﬁ?ﬁ’g, t he dehydrated supercoil ed DNA a
sti rr d- celprechitpting supgicgibed plagipid PNAWYtHREfFng to renpve
et hanok) 3ZoncAntihdBelpedipifated) sipodebiledEA B Micsailtehtion under a

1,Gr ok al. s are lysed in a standard STET buffer.
tangen@%%&%lrlrtg&thﬁ%g’h%f claim 34, wherein a | ow cut

hexade®y| t mpialAehyiiins tha piepipigiaddwperrrilgd BYA with addition of ethanol;

preci pid)at ichﬂ:ex&faﬁﬁg @e&mﬁemﬁ@&ﬂé&ﬂm?ragtix(refd)ceil _ﬁg@d@eﬁ and,
to preciplitate depris ana nonsupercollead plasmd,
furt he][lj cl élf}l}l?gy}?ﬁeam%eeﬂ%ggl | lysate.

35. A method of claim 34, wherein said microbial cells are lysed in a standard STET
buffer.

36. A method of claim 34, wherein a low-cut hexadecyltrimethylammonijum

bromide-induced precipitation step between steps (e) and (f) is added to precipitate debris and non-

supercoiled plasmid, further clarifying the cell lysate.
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