Adsorption of nucleic acids to a solid phase The
present invention is directed to a nmethod for
adsorbing, i.e. non-covalently binding a nucleic

acid to a solid phase. Furthernore, t he
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interest, i.e. the nucleic acids. Frequently, these
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processes are used which allow the enrichment of the component of interest, i.e. the
nucleic acids. Frequently, these are contained in a bacterial cell, a fungal cell, a viral
particle, or the cell of a more complex organism, such as a human blood cell or a

plant cell. Nucleic acids as a component of interest can also be called a “target
component”.

To release the contents of said cells or particles, they may be treated with enzymes

or with chemicals to dissolve, degrade or denature the cellular walls and cellular
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30 To release the contents of said cells or particles,
they may be treated with enzynes or with chemcals to
di ssol ve, degrade or denature the cellular walls and
cellular ~~~~~~~~ -2- menbranes of such organi sns.
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Particularly interesting for extraction purposes is the adsorption of nucleic acids to
a glass surface although other surfaces are possible.

Nucleic acids which are set free, e.g. by way of tell lysis and/ or lysis of cellular
organelles such as mitochondria, plastids, nuclei or other nucleic acid-containing
organelles, can be purified by way of binding to a solid phase such as a mineral
substrate, washing said mineral substrate with the bound nucleic acids and releasing
said nucleic acids from said mineral substrate.
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a gl ass surface although other surfaces are possible.
Nucl ei ¢ acids -which are set free, e.g. by way of cel
lysis and/ or lysis of cellular 30 organelles such as
m tochondria, plastids, nuclei or other nucleic
acid-containing organelles3-can be purified by way of
binding to a solid phase such as a mneral substrate,
washi ng said mineral substrate with the bound nucleic
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well. As a result, this procedure can not be used to remove significant quantities of
any inhibitors of specific enzymatic reactions that may be present. Magnetic,
porous glass is also available on the market that contains magnetic particles in a
porous, particular glass matrix and is covered with a layer containing streptavidin.
This product can be used to isolate biological materials, e.g., proteins or nucleic

acids, if they are modified in a complex preparation step so that they bind
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separated fromthe original solvent by applying a
magnetic field and performng a wash step. After one
wash step, the nucleic acids are dissolved in a Tris
buffer. This procedure has a di sadvant age, however,
in that the precipitation i-#-not selective for

nucl eic acids. Rather, a variety of solid and
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A slurry or resin comprising silica material and chaotropic salts is added to the
biological material thus resulting in a one-step lysis and binding procedure. The
methods for lysing a biological sample disclosed in the document include lysis of
bacteria using alkali hydroxide and SDS, lysis of M13 or lambda phages by
incubating the phages in the presence of 2.8 M guanidinium, and lysis of fresh or
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adsor bed nucl eic acids can be eluted by applying to

the mneral support buffers of lowionic strength. US
5,808, 041 di scl oses nethods for isolating nucleic

acids with lengths greater than 25 about 50 bases
fromcertain biological sarples. An aequous |ysate
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and the mixture is incubated. In the second step (binding), an.alcohol is added and

the resulting mixture is contacted with the nucleic acid-binding solid phase.

The methods of the state of the art have certain disadvantages. Therefore, it was the
object of the present invention to provide an alternative method of preparing a
biological sample containing a nucleic acid and adsorbing from the preparation the

nucleic acid to a solid phase. It was another object of the invention to overcome the
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EP O 658 164 describes nethods for the chronatographic
purification of nucleic acids by way of

chromat ographi ¢ purification. Particularly, a two-step
procedure conprising a first lysis step and a second
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%ﬂéﬂ% egmvgtﬁgeplé TerSHeAREE (e ABHRE aniscied Pathi aisobidaplease
conis st iy SR ol B h
a&#gg%ﬁbqg tr@ﬁﬁgn nean thg i oni c streng?h or
concentration in an aequous sol ution
A first embodiment of the invention is therefore a method for adsorbing a nucleic
acid from a biological sample to a solid phase, comprising the steps of (a) providing
an aequous lysis buffer that contains a chaotropic agent; (b) mixing the lysis buffer

with the biological sample, whereby the concentration of the chaotropic agent in

‘the mixture is between 1 M and 4 M, and incubating the mixture; (c) dissolving an

additional amount of chaotropic agent in or adding an aequous solution containing
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that results fromdi ssolved salts in concentrations

equal to or greater than about 20 1 M Preferred are
chaotropic salts in concentrations of 1 to 10 M The
inventors surprisingly found that performng a

two-step lysis and binding-7procedure i s advant ageous,
whereby in the first step lysis is effected by m xi ng
the. bjo ical sanple with an aequous |ysis buffer
@gm"éﬁ% h@oqéomﬁé&?l?tokﬂ the, gusire qf stepndUpAeqraly inrgeasing the
cmsnxemfamom of tHeecineaopi ﬁpmtdlikenﬁ@me@lbt,rﬁbfeo&laafosm (d)

C | n,t tur i Nc ed an
BREPE RS eRulEiue 6o WebHbG ot i mbapmabe eor gaasbing the
nﬁddnamﬂﬁgnnmcmmxnuaujﬁmsommFM£hy t he nuclelc aC|d in
the liquid phase is adsorbed to the solid phase. A
first enmbodi nent of the invention is therefore a

Argachod eﬂrbpdimgd_rdﬂihﬂginaemm igiaanethad b fsolata aﬂnhxtlélt agiddedm a
b%!BEllcﬁ sEﬁ’xp?e §&hhﬂsiﬂ§ﬁ§éeste o {? Pf;b‘?? Q?l %1 U nl}rsgﬁ l%l?feg that

provi di ng aeguous
CREMRS DpaOtrepicrgent kh) mising ghet Ipgis byﬁfrrsmﬂutheebmmgtdal $aneple,

Vﬁle@é%@&bn@éﬁﬁh@n OFRRE e %Q {He%b(@@r q%/lbgt@%eﬁ 1M

aﬁgazg%o&ﬁﬁu‘ﬂ%‘s { the m Vaﬂggtggf a\eﬁ|n mgh amount of

chaaliropioagdnt mmmmtdlmg arC Qbﬁ@ﬁil@tuﬁg&mtalhﬁ Qﬂdﬁﬁ'ﬂ%aaﬂo ic

WS ion - addi.ti aI chaot r.op |c
BER R o Bdhar? e 9 2#’“&5%5% ipctetting 8 conpngatiphot the
chpetropio ﬁg@ﬁtln ghe onxtfe b enare abin 051 M; &Qq&bvidﬁhgt Beolid phase

5 t
a%)ﬁ%ﬁfagtlﬁ ﬂg?fé%ct%ﬁ)aéf Va@etph(c i dehl gﬁ&] %}Bgsel H‘%F]eé)ry eaélgorbmg the
nygeirasidigomibe Hﬁlﬁ%llr%t%thaéddi Pha@m(tml:mamng:t}ee stohdtpﬂuese from
tholiqdidopase; (§ ptidasiBna TR ?flas%rtﬁ' ét«ﬂ:y i QQV%sﬁmg

roma

sol
buff’c'erre lt(g) eﬁ‘%té% eug mtarﬂé{] é?rélﬁ,he Eﬁ%ld(é)as%%{ﬁbdll ting the nucleic
aa@q lﬁb).lepﬁlqnaill;z predipieatingthe nucleit Rid sf ﬁeﬁ lgpfroaptte eluate and

&ﬂﬁﬁk is buffer with the biol ogica
sanp e@épﬁgg#égegq}"{?g?cc%n%entratl on of the chaotropic
agent in the mxture is between 1 M and 4 M and

MasUpckdifted R 15613‘61%’ ﬁud&@ Lcﬂé Iﬁ%ﬂ{ Yﬁeﬂg%ﬁﬂra?%g{ntrégrﬁgrllt have

amount of . 10 chaotro

bSTY BTTRMCE GhEeheRs Yf‘g}r%{aﬂ ﬂ?q B??a‘Pf b hindipe d)eha‘gento sabstrates
sttteasrplast suréaces. Isis epmidon totie Emﬁ opitCdgeRa IsR&h &Sh%g Fuamdme
xour

.haot r ent in the
‘ ‘%’yr?%rg{é e ﬂt?%?aﬁa“’f‘%‘?ma? 4 Flgh fgneFaatipR ofR £bEotrapig sgent
Cb@ﬂﬁeaéhﬁf byl beopertidsurfewater $Caqacd, Y@V eh al F@uArlydReview of

BiSsics (0OY e Adsenbi ng the nucleic acid fromthe
mxturcseéto )te%)é so?ﬁ& phase; (e) separating the solid
phase from 15 the liquid phase; (f) optionally washing
Qeh@irSidnk dn Nhf@éewmf teRl @9 iMbrkdbe hyWRsHH IB& 1nl?ﬁ££tﬁ)r 's (vg}l% other

el uting the nu ac:ldfromthe SO
1ﬁ)xgsoxyxgtc%ﬁrgea§q1tgdﬁ9§tfc&1%1nteract10ns Which ions have a tendency to wh1ch

effect is described by what is called a Hofmeister series. The series is as follows:

i

Cations:
NH," >Rb" > K" > Na" > Cs* > Li* > Mg?* > Ca®* > Ba?* > guanidinium

Anions:
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acid; (h) optionally precipitating the nucleic acid of
step (g) fromthe eluate and isolating the
preci pitated nucleic acid. Many procedures for
i solating nucleic acids fromtheir natural environnment
have 20 been proposed in récent years by the use of
their binding behavior to substrates such as gl ass
sug f aces, is,_comon to use chaotropic agents such
P 5G4, >éf§%@a dprsetatent eigsateatartiatate Clht §n s HIQs > ClOs™ >
ctogdi risogtsn A hi gh concentration of a chaotropic agent
changes the bul k properties of water (Cacace, MG, et
al . Quarterly Review of Biophysics (1997)

136 2ALR7TTr: a2b s4dr iRibe fi@Rmotdprat ﬁ{d Whdrkask ©RE $tfRength of
|nt actlons il.e other  1on

h\XAQﬁP 8@%#8&%&938 ?B% ﬁlblbsl i BrEiPYRE |°6n§allt Wﬁ iotediiat a high
cheeeatrativen darscon the right afa “clﬁo&ﬁfptc”laﬁdda‘id:fol wetled Ny d¥Bphobic
L\#‘t@ﬁ%ﬁbﬁse d’]c"% '_ﬁgﬁﬂe%t% e[anesée re@g_mg Ey igeWrﬂlgue mljg?rbslg_ a H)_ro_treln
denapgrant.SIt eepakensshydaophobiqyinderactiamis wausitg) pAuteianso deature. In
CEQ&%‘t (NI{SQ; 2 will 'Ei?s%&agi %%Caq\ﬁll&té\ilg}d: & {)r?st 8o et:slg"ilmgs are

kPﬁéO‘ir@% avé tés. effegto op sacty s instependent amddaddigyee dus trhakes
(NH,BBOL . Ofrsatily Cﬁr@@?@iﬂtcwlﬁﬁ g6 aGHEL Q%eaﬂﬂ glﬁ)lﬂagviﬁ\lriﬁcatlon

| t t
PRl St ohin tegrdprhEiieqhatds & s eritvr Kepheropinaor

chantcbpio weaken hydrophobi ¢ i nteractions. The

Hof i nei ster series explains why guanidiniumis a

protein denaturant. It weakens hydrophobic

Iy Wﬁ%foal@ﬂlhjhtéleoamtm thatdoe prepatiog ddrialogicel. sah‘lple containing a

nggg%ra%lﬁio %rgc( Még%’%ﬁgﬁdﬂl;] ke gﬂeg’g‘ﬁﬁbgttﬁe EGH&C 'gHéc'i to K soqld id phase

YeRtagepRily adwo %{em ¥ %I}ﬁ‘d‘élﬁémewﬂ@ﬁions a@@ﬁh@d \le thwﬁrst step
(hyak)e&;ekﬁnééﬂ%)ﬁﬁ% the CBEGEpid Bged SCIoNek Wdn Whike fse&&nd step

t f t d
(a6, 1380 b Db FeeBebis bS5 R whiers of M biadasica
saopleenddpe dysisdruffes thopreforal cdricglvmiftlcfrobmtfﬁe kt}iaétP@lc agent is
§
bEfWEERN ) M Sinkl Q‘r’}k Rﬁrst%r@ﬂﬁre% @glbgd LR Cg’m]y?xbi:ﬁjntlﬁ therefore a

containin el'c acl a SOF
mgsthadds fort 3 ﬂr ing arndlei éﬂdcﬂr@nta)b@l@d;al dampplese a 36lid phase,

cadpﬂﬁhggﬁ@us&{p)é &€ 12)Opihyling X§'§e a&&s ﬁ‘eﬂ%dfﬁr%ﬁpggnﬂafhs a

ETIRC RN W R i e
thet @pmcer{thitivni ofghe cBotiolgc adeat hy ﬁie&nﬁ&@d@ is b&tfleert $ M @ndayM,
ahd &éh%ﬂhé&ﬂé ‘la‘m.%{ur'é,hgc) bCl.lSSO g an additional amount of chaotropic
agent in or adding an aequous solution containing additional chaotropic agent to
the mixture of step (b), thereby increasing the concentration of the chaotropic
agent in the mixture by more than 0.5 M; (d) contacting the mixture of step (c)
with the solid phase, thereby adsorbing the nucleic acid from the mixture to the
solid phase.

It is preferred that the chaotropic agent is a chaotropic salt. It is more preferred that
the chaotropic agent is selected from the group consisting of guanidinium
hydrochloride, guanidinium thiocyanate, guanidinium isothiocyanate, an alkali
iodide, and an alkali perchlorate, Preferably, the alkali iodide is KI or Nal.
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sanple and the lysis buffer the preferred

concentration of the chaotropic agent is between 1 M
and 4 M A first preferred enbodi nent of the invention
is therefore a 20 nethod for adsorbing a nucleic acid
froma biological sanple te9a solid phase, conprising
the steps of (a) providing an aequous |ysis buffer

that contains a chaotropic agent; (b) mxing the
Prreferablyp uth e alkeli t pertierdsé ois obfa@laﬂh sramfﬂCéO,; winéixelrys  dfhehese

th t
P e T S PRl b Rl b kR LR
(c) dissolving an addltlonal annunt of chaotropic 25

RYEMding Bnhe ﬁlg%%l@&eﬁﬁg%ﬁu&e%ﬂnﬁﬁﬂ QBnge‘ﬁr&Iaﬁbg tlli]t%eof in the

addi ti onal ¢ pi ¢ agent m xture
myigiure phiteR KY) AL Vas Figg wévt%@ﬁcc@mpaa@hlmh@ﬁromeeffect using

gﬁhﬁdinﬁtﬁﬁlh@ldm%ﬂbﬂide lof hhﬁdiﬁhﬁ&hlﬂil%cf%hafgmﬁeﬂeﬁ%ngerﬁra{\ﬂons in
&g gpt ctlng ge n1xt F&g j% L th.the solid
”éfh ? Ste(aon H;Mt i réiuét gisgleftedmlhe grinciple
unﬂmﬂ)ung thm diﬂ‘e&ncs a)d ihdt feafianidifiubd thl@C)@flﬁE Q4lE Qﬁﬂxeﬁ |31@Jsolved
c salt

t hagt
4 Sy 05 ST BARE AL el
gudrdigiwn phxsi@mhl@udm gesoIts gu eotilgli ameuchaokpgicotdil. dt iigl@herefore

pgéf&'?é&jﬂhﬁi ﬁh”EhE gi:%‘ﬁi@@lasg% %)9 g?é;éq%gé}hyiﬂ LS QEYA rc])81tceagent is

an al erc orate
Fﬂi‘“@F'érlaMI 3nd @M} K| ik anorej prafesredi tbamn the Mekture Of step (b) the

c&iﬁ@hﬁﬁt&&l Bf tHeh@aBtrbBici agblt & HeBRRheL 6 1 MAFLIRE. fis %Oﬁ'xore
Xt ucirtg1 of . t hese ?f[% @51 s as well as m xtures
Pf ﬁﬁeeréee W&Bﬁﬂ’é"%"t e LoRrerativafshechaotropic agent is
aBeperdi Bgpandingien mhm?tdoﬂp%)& eLNEsed SEH, aldoFeRPed MRt in the
of i.n X ure 0
nfREEBL ) (Bt 1BhERraliBa e Shat oerfaeaﬁepweb@n&ﬁew
44 Igs mage afﬁf@rrqd thet fry theowintore efestey (lguthriconcrintiation of the
cﬁefbtﬂﬁ;)@i@h? isth el E&IeRNE M QHQW 8l is %Qec‘n grﬂire %P&aﬂr@o?,ﬂ% 36 %he

n 1 Mand 4 M nust
”ﬂ%?%@ I“ﬁ‘r'rﬁﬁ'“‘t’loﬁl of thy thaetcr@nl@@g@rst ig ahout B A

guani di ni um t hi ocyanate salt when dissolved in water

S. resul;t WO cha ro i ons, whereas
LS S 85 W BRI S A B ke 8 Tans e, i ppra
@melt chla@nnb;patapn with al numeridalip rqaﬁmfeedldzﬂ)uqomeixﬁrmeﬂtlﬁmdlue

nia%b‘é'?ﬁb jEoth Vﬁx%aﬁf)n }?eg l%)ht}le tdQ% e%locnc%e 1?'1 %{fec? il ﬁE?Sénbed

ggtroplc agent I’s
% hﬁll“q Femes wishanged. gfensradly, ‘(‘@)out’he understood to

1rﬁpllyc‘aeﬂtrfaﬁbh®f 50. HdrexamdR! hoRlve FABRL I1§0 P pﬁ?ég the Faltfes

is even nmore preferred t

b%nwffrb?%’b# Qrep ¢ b) the concentration of t he

chaotropic agent is about 2 M Depending on the

olo] ed it al r.ef ed that he

G%Eﬁl%lﬁ?ﬁragldggl%%ana P e a% W%ghl? ﬁBhT“B?te"t sﬁ:éles as aving

etased Q-}pptroa)g@mpqrgemew&@ patabdiamnacbr sodium cations, or iodide or
chlorate anions, respectively. It is thus also preferred that in the mixture of step (b)
the concentration of the chaotropic agent is between 2 M and 4 M.

In the second step (binding) the concentration of chaotropic agent in the mixture is
increased by adding additional chaotropic -agent to the mixture of step (b). As
indicated for step (c) there are several ways to achieve the desired increase. It is

possible to add the chaotropic agent as solid matter to the mixture of step (b) and
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4 M It is nore preferred that in the mxture of step
(b) the concentration of the chaotropic agent is
between 2.5 Mand 3 M It is even nore preferred that

in the mxture of step (b) the concentration of the
chaotropic agent is about 310M In this regard it is

t he gener al underst anding of the skilled artisan that
the word 20 "about"™ in conbination with a nunerically
dipselie ithe drotrabisegrmiaddtetrhasively,irsaegabusesolutiyn betieudhaetrbpic

81tV rptr Sﬁ%éd) Bnd ‘Q’Gg&? tﬁd:hﬁuﬂﬁl? gle&?]%] ZBU Bréadlay z}tftﬁg aequous

escri be I'ue r

alﬁélﬁaﬁ@e@lnsc@h@phrngye enéb@}mh as|asbuffm salstaodetergentior bigghyAn
eﬁaﬂiﬁl’é' #rl Qﬁ‘clpfan5%e%fd?fs AN G5 eV gi&%%é)fbl.gﬂﬁjuaesmged in

|sesmfre val bet ween 95 an
earzrﬁ 4nd t hi ocyanate ions are classified in the
belnelster series as having enhanced chaotropic

ertl e ot assi.um or . sodi um Catl ons,
5 &PRETURROR oF GiesPadin 154850t iR Sheniityis of stepr(c) 1 Ingigased by
nad)rs (Ihm Of5evir &distpraferried, tH&ﬁedelﬂe}(thﬂt 8tepf (c}p Tc@ﬁrphbés dlbdb@vmg an

O L EOBB 0 Sl i
additioanl ehaotipicohgean etotrh@pmuctagenf stiep (ﬁ)l),etlmrehyurrarea&ng the
cggcénﬁ%ﬁ@fi‘%? ﬁlebéhaaﬁlgbl?q?@rﬁis %@H)ghu&ht% 2P §?t%9 &t )’Stl\sf and

he m xture or 3
19 hér & inpeted dhatradditienak chaptrepin 2agat canebeleddadens sohd matter to

tlhd’lﬁlli)&afe%f stdp (b$ unﬁpﬁﬁhrl@h@n Ptk e 1§ﬂ3§8{eﬁo'?laﬁs, A€ Alrther
i.d rrattEr tothe xture of -

piTedE] Vit R B ommsiee s HOg A At aeIqimt f chaotropic

agenmmﬂse midtutel afistepf(b), hhereh)?mmﬁng theaﬁﬁd‘ﬁﬁrelv&tkgrlﬁ&%sﬂo pic
0 st era

40t RAideeida ol LR DS he Lo ERaNON o bt Ghr i ameht uthe

Ha‘x%if fsdpcrsaged by Hewresen Ogeltangrs Molths mame pesfemesl thaf orstep (c)

tlidl ESh cRRtr ASH Gﬂ&eSéHaHErbﬁfQ a§§ntt ﬁethp'rﬁ'ﬁhﬂ-g i &kea by between

e concentratio

b
ngerr | ‘EE{BJE Pof‘;YF’& f%(gfs rPtre F’Heé Fkatrw stenr(e) Bte comespntration; ef the
chautrapas agbnb yn thtﬁ)rlhecttlféa@ ikbréasbd by betwieed '065‘131r e[rﬁﬁ.% M It is even
a VI n
A%g %fg{rrg a#oun t ot ct%ocf)f’g%t@% é’%ttﬁ Bt Hlaﬁ‘“g“talﬁ the
na@qu@ issinsrshsedi iynbetwaerad.AiN gnd bl ru Breatn elvaetprefpired that in
f b
SR ) hearliEniiotlnl bl cHabEBE Bhpne TS Rliahfbelif Hpdiled by
bﬁﬁ%@?&r%S% and; gl udl. Bt e even oyl preferrad tat fin step (c) the

oadeattatib@bf 8@ddhhbte
ngllllﬁ‘? arlrat ter to tdﬂ%k %gax‘?%? {e&%&éﬁggp%@ﬁeﬁ BetEeh M

ation in the mxture is reached. Thus, it is
further preferred that step (c) conprises dissolving

1 Rk ppOR AR Blndtle § LT CPM vt Coodlrs o o
taggetmucleic asitBdo ropbrate such as, e.g., silica particles, silica fibers, glass filter
or glass particles can be described as follows. According to the invention it is
performed in the presence of chaotropic salts with a concentration of between’
1.5M and 10 M, and preferably between 2 M and 6 M.

DNA or RNA bind to material with a glass surface under these conditions i.e. in the
presence of certain concentrations of a chaotropic agent. To bring the lysate in

contact with the substrate, i.e. the material with an affinity to nudleic acids, the
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15 agent. It is preferred that in step (c) the
concentration of the chaotropic agent in the mxture
is increased by between 0.5 Mand 6 M It is nore
preferred that in step (c) the concentration of the
chaotropic agent in the m-dtlure is increased by
between 0.5 Mand 4 M It is even nore preferred that

in step (c).the concentration of the chaotroplc agent
IXS#etlhglqiﬁf&Mh éhq substrate aad dacubpteddone @eriod of tmensnfiriont for

tt(l:e:) l?]lgﬂu?\rftg Q)ca%ro (I)I?@:{s@ the ﬁi;bgﬂtfrft% QSI %hﬁEre%c{?nﬁﬁﬁé 8) glida! tesﬂlca, or
Ptz fhere4ae fysir ( ‘cf‘ea?ﬁe@ﬁft‘éfe T RieR (@) sabe pssickthegigh thefler
bp rhgﬁxetraneﬁialtphﬂll; b{y mppb/iregopl(egshré BE b APEEHg s'ﬂctlgﬁl WhilkhRssing
cnaot r agen I e. I NCr ease
330 IR Bl B G a5 e Mgfid BhpshopEn b peipgrith the
sellkaphdsn asd épadsojbetittbereto xperts at ivsuallyf fainkiear a¥idotheahiration
0‘?@?11&1 k}?at{otﬁe dfnt}th)é tl*t!ﬁl?dt hﬁas'e ?gg gg% ?cgizf éhaget ’f%ee 1ncug§.to§t can5be
Optéﬁgiteddwe}etmnmgctha@uan@aﬂ stomrecﬁtehzedcbmbgaal materigeon the
st Gk gli?e%xﬁ)potn?cs & ﬁHQSIx{cﬁB 1&9&1?1 fiﬁf beecwgen 1 Jcéﬁ@s and 30

articles, silica fibers, ass ter
“gﬁ?‘ie? £anehe %Pé’ﬁomféatﬁgg@r“idswc’é’é fol | ows. Accor d| ng to
the invention it is perfornmed in the presence of
otropic.salts with.a congentration of befween
16 B GRy SR 8?depthsﬁ>é9%§ws GEUKIBERE 3 TSR g 2 solid
pINa @ faRNSol bt at macheid etldaﬂromn i fbl(ﬂogtﬂsﬁn@w hRcazpneafith
[ regence ce
phAEFe RS Byt LIOAS PRBRANS598 F] % Fhg muctec
aq:1 %élf tierm “conmae withi prhtepl’yelcsaubwm as emdersmodt toeencompass a
pf@EﬁE'&' a %ﬁc{hr@rbf rB’ceQ%]etsyto %g{?ﬂ')p ld@érﬁd 2G4 4fe b'i(%lg%}cagllsaménle

sat e | m xed trate®and 1 ncuba
PR sEid sieetading ST PLReT B ATi b TSR e by therewplipontext,

thentecmds Eprdteases Ub siteder totSmaaxf lgh? Q&dﬁ&&’@rptﬁjutﬂﬁsee pgotemase or
s e.lysate
SRR bahg '3 PreoBtic SMHAG e, iltdlins’ Afing 5R Fomec fopd) s
corppEseshint BE i3anall 1 podlany blyfocaﬁwtrjonrtgeqaoé sénictermodifingtion have
raﬂaka/mga& | F¥he W{'iykﬁe I%%Sé gﬁngase ébﬁikeacfnk;lr{y Fhay be

W¢ %ch ei ¢ Cld In_t ones I'n_con
atgd o andpp) Hsssﬁarzl@tarﬁéuw %@Qﬂfmmmﬂl@@bbe BRipémadsby
rabmbirsdid@edn§ ami liar with the duration of the

i ncubation of the |iquid phase and the solid phase.

The incubation can be optimzed by determ ning the
Therafure;tiy isoprefenredithht the dysis ol feegiof afepl'(&) €6mhtains QR etnaﬁne with

p?‘d{&%g&ceaégwtg Oﬁ gs:ﬁéxg%t r@% nt atqﬁ}f}“}ﬁyﬂtﬁ% uggchle@guc act1v1ty is
pingthe prefieasqs e eompmdds EQ 3.4i3%11f {it iskeen prosé prefeded
tHa@ thS Endynd Wtk Hfr@&?%ﬂf: %&1{ Blis Qlﬂ@&w %o %Cg uf cg%%lgn}éé’ of

1 SO nuc

solid  .phase "or
A&meeggasgaﬁﬁm@oa@pu@ﬂ% rﬁgmc\y\p hAng1otensm Convertmg Enzyme,
Bromelain, Calpain, Calpain I, Calpain II, Carboxypeptidase A, Carboxypeptidase

B, Carboxypeptidase G, Carboxypeptidase P, Carboxypeptidase W,
Carboxypeptidase Y, Caspase, Caspase 1, Caspase 2, Caspase 3, Caspase 4, Caspase
5, Caspase 6, Caspase 7, Caspése 8, Caspase 9, Caspase 10, Caspase 13, Cathepsin B,
Cathepsin C, Cathepsin D, Cathepsin G, Cathepsin H, Cathepsin L, Chymopapain,
Chymase, alpha-Chymotrypsin, Clostripain, Collagenase, Complement Clr,

Complement Cls, Complement Factor D, Complement factor I, Cucumisin,
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proteolytic activity when Iysing a biological sanmple
in order to set free the nucleic acids. The term
"enzyne with proteolytic activity" is understood to
enconpass a 15 protease or a mixture of proteases to
rapi dly degrade in the biollBgical sanple -nucleic acid
degr adi ng enzynes or ot her unmanted protelns. In the

rese conte the term "protease” is intended to
Dhpent d&LVeH‘%{PP%IIXs deukgeyie fdastase, pansreatisadlastese, Egrdopreteinase
Mg, ngncw;@b@mayé |&spam lBﬂdbyrdtem@séct;%dml Bsdvpréteinabid 198L.C,
in

d
ERERPkintes, FRTIot Rer Bt e oTABIFTS AalcraRpifth B BB Erotesse
[Gedeai ndlikdem actisswé,t y Ledcitcne Hﬂﬂwapqu%e emﬁiﬁildm tlleucine

afHu% Liyhd eC e ds&n 2 ITinRCaml3! attcf“ e oprotease,
RorTegtidise, aptelq sitidase.’ Ml Oing

ssue, a m croor
M)QS wni Oplepndmbol hﬁfamaswé’apsn, Pl'dp@mePblsm,m iBrolidase, Pronase

BDieb&hte ngpetcﬁﬁt Ahﬁgex{ y : pH]ﬁlfC ro@éasé%(ﬁ}ep?&ﬂg&' Ntiseus,

an enz 1ﬁ oteo yirc ac vt
Pﬁ?téﬁsér%@al t Aspergilies, eReatease wirom pAFsﬁﬁr@dl“}t sgitaac throtease ifeom

A% er Ellu§0§o?éi fAlRE!llﬂJ‘%r&ferfeeﬁr%ﬁﬁ m%&ﬁﬁ%hﬁsd A1B&E from B.
9 1S eveg Sﬁ re erre he enzyne
l‘ﬁﬁﬁnﬁ OB BfﬂtﬁsF frozm Jhemes & E‘tté%fe%i%ﬁlrﬁ?ﬁ]éusgﬁPeBH)tease
fioan Bhallung (Hsperasd)y Bfﬁi%@iﬁlod’ﬁﬁﬁlzoﬁm PpﬂgtéaGéiS EProteasomes,

n Conver ro
A, A ALERD SRR S BBt B
P@eﬁelmc&,ﬁyepglutaa@ee a@noﬁapﬂwxgé Feptd, (R&anGStreptolunase, Subtilisin,
’I@@fxﬁ@l‘\ﬁiﬂ Thidash, 1ssg§rlk19§fr¥1ﬂ8%g1 g@ﬁ@atéﬁ/ 'gﬁgsm, Tr)?tase, and

oxy ept | dase spase, spase
@ﬁ tsls evaB paewe preferzed ghatethesenzymes pritte peote@ia*sgastenw is
sdlectéREBASBIeGro %m&n aofgaéﬁ?ﬁs% BLteibBRNE TR orkade E, gotease
epsi n D, Cathepsin

Cat B,
S TEBDR o e i b 1o of e loetma. Eiferent
pad)tpztsas Bhopgirisgd en BC 3@-041 s Al Ilsr,efe%ﬁl W,?i&ﬂﬁgﬁd to the selection

SR O SO I [

pdan Expmple bu&@cs}w@daramwdl testrfor padtealylt astiageof a

sedapr plogdaasy A lQIfEr EOERRE DY & n&ﬁ@tr@éﬁ Ngent at different
EndoFrotel ase d u- EndgFrotelnase

CRRGEDFAHOnS, pr(ﬁg%spoarchy@ ungercthe chagiropic @nélhtﬂmeofpg mixture
aGoading e sBp H)Ms Ri’reﬁeﬁh’bﬁeselecteﬁa%udfﬁhﬂlérk okl HiSSHER, of the
ase 0S0O) 1 C Leucl ne
S ERIE SR, 28R Bl <ePS s it BB enepERBRR o dht dncubation
tevaperatarereandid qumfomnedi:ey the édptetti A b perapmitery flepkilldd aetisan will
ase,. Bronase
st £RBR o FE80 Bfh AHD By 15  E
the ligpidphessendy ﬁ@? @Qfﬁmounﬂﬁ@ﬂm@ﬁﬁﬂem Asper gillus,

Protease from Aspergillus saitoi, Protease from

-Iﬁa‘s P E}ég%:l).f l&??ﬁfzrzgéi Aertaﬁééi)lfs:lngH&r Ot as?e% f(a{)orc%r?t'ains Proteinase K.

Preferably, the activity of ProteinaseK in the mixture of step (b) is between
0.1 U/ml and 10 U/ml. It is more preferred that the activity of Proteinase K in the
mixture of step (b) is between 1 U/ml and 6 U/ml. It is even more preferred that the
activity of Proteinase K in the mixture of step (b) is between 2 U/ml and 4 U/ml. It
is even more preferred that the activity of Proteinase K in the mixture of step (b) is
about 3 U/ml. In this regard it is understood that the recited activity values of

Proteinase K reflect activity values determined as described in Example 1.
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10 licheniform s, Protease from Bacillus pol ynyxa,
Protease fromBacillus sp, Protease fromBacillus sp
(Esperase), Protease from Rhi zopus sp., Protease S,

Prot easones, Proteinase from Aspergillus oryzae,

Protei nase 3, Proteinase Al¥roteinase K, Protein C
Pyrogl utanat e ami nopeptidase, Renin, Rennin,

Strept oki nase, Subtilisin, Thernolysin, Thronbin,

W‘h@rs infg) abmlmgeérsam@lq iraboter tFrspp Sien, the nlyaplteecsa:,xdsamdwhen

h%re NA$Ee adili td ﬁl 5684 éﬂﬂ%e%t R BFRES glqu er@tt £a dete cent

w th proteolytic activity Is cted fromt
& ﬁr%ﬁgxe@t thay iofo savcar gamic, metericn agiterionfer o ag@-lonlc

daergérn@t sk dédiéroentBagk |wals kabwh EaP ek Bsonaﬂ@ned in the art.
|ISI“ Amxture ?f at .| east two ﬂ f er ent
Cfﬁﬂ a@&s%s rgEB?rp‘lslas%‘H 3R aEiivesageny 4%’ BOYR & 2 surfactant. A
dpteegentt ichpabletdf lbﬁ@&ggjtﬁelcbu&faee &tﬁ?ﬂrs]l@tﬁ:]deﬁe trﬁﬁdlﬁn?h(i«t'lﬁal?@t is
erts. ayre usua Lar w e.,optim zation.o
6 ooy &, YR ekl dinsidth ity el S dnd irsSrtiny, i
pokitivélg ddmbedsamha\lldlmd/_tvapd)ulf and/ qar ad todledr yih fecfaces t Tiist Jeterigents
; i ning ,a :
SRR U U R oroomoo
CHCTE \ﬁéP@hh‘ij of binding Ha dtydogiheobio mahledubsssoromodecular
dﬂhiﬁliﬁlsf € c%ﬁfe?r\%tgﬁ sb&bﬁf pD@P%x}dﬁ% mnefngri%gicy cﬁﬁgagﬁﬁés, a

O%tlmzatlono uralon I ncubat1 on
detrEesst spR §eca£€§0%qd| 25,80 197HC dptergenbant poR-ioicidstergent, and a

zwitedtivaitd @éieﬂgar'it Ianipeétaigeh cabe ﬁ&ﬂﬁh‘i‘&fé@ﬁﬂ&ﬂn@y efftlli@ cationic

SBERE e of PR BRI b L dodepy sulfe),

otchtVMmemyurmgonmlmbranndlee (ChAB), thd dm@rut diepé‘rgafts éhzlﬁdl as
ro?ice 2{; cﬁ edrn?%cﬁgﬁxn gautrgylt co§1ﬂg?&'§? pth(e%e) aII(‘_:S u&g Sﬁ’lghly

PPPfS’cDeﬁifﬁ’&EltraN NOF’r’é’PECr%ﬂﬁentﬁ plechaastarg lasy prsfteiprdgnetiunag e This

iKals® trie ok Xdvdfterictic Sde@gédtl dush PRt WerPs 3P ﬁllﬂﬁchyefgme 14.
referred that th act

2P fpdinia cimRoridy Hed Bnarhies 51ecioa by FUs pbeinelar iqns are
nehtrhl cangpotindk hdving forinal eniededtrica chir@éﬁdiﬁ@?oﬁﬁkﬂsﬁ grd.he
activity of Proteinase Kin the m xture of step (b) is
between 2 Unl and 4 Unl. It is even nore preferred
Tihgeaforenis iniprefarradythet therlpsiebuiierefitapn(a) lventainstaidetergént. It is

1848 PpreltreliSthaf iR ysd Hhffr of @te% h(lv? tJO%Gﬁ'{isd ahla Or*.lg'm%scatmnlc,

under st ood t hat the reci ted ac ues
IR IOQRN 0 FINS detergsat it teyewmoaéﬁreé@r@r Wiah e detergent in

tielysi bhffﬁr %f:sé@@m &lekted- ﬂimtﬂ;{@ ul %/%Flggt% gfs %&%%decyl

LN S T GO

afidy leéllurrp laifreylr accosimey Feiten-He0Gr Peedn 20, detflebeta D-glucoside,
a nji_oni ¢

I\f%fn‘?&&%b eéHAﬁ’ﬁ %tr Shaphogﬁﬁcrye: I%e owe\éer{t ofhersastﬁrgﬁgfsealreggﬂs{sg)le

C%cﬂéra%y whmq @wng tthe combination ersakq:hana@plmagehe aadétergbnt and a

Q@c@@s@%ﬂ Wsing a !b@ﬁBgEQ%QItn e ﬁueaskﬁ}éafa%&n%glte&tyg RNt and its

aI so_known "J}_ﬁ rfact
concentratlon in the mixture of step (b) on the basis that proteolytic activity is

preserved.

Preferably, the solid phase comprises a porous or non-porous mineral substrate
selected from the group consisting of silica gel, glass fibers, quartz fibers, and

zeolites. Also preferred, the solid phase comprises a porous or non-porous mineral



15

20

25

30

detergent is capable of |lowering the surface tension

of the mediumin which it is dissolved, and/or the
interfacial tension with other phases, and,

accordingly, is positively adsorbed at the

l'i qui d/ vapour and/or at oth#&-interfaces. Thus,
detergents are anphipathic nol ecules with polar

(mater sol ubl e) and nonpol ar (hydrophobic) 10 donai ns.

sphétyatg sdected fibmethsfgroum domsisting off yuhtd ixodsis canvs oz quttelsmixed

cﬁcﬁdélohﬁﬁﬁﬁ@rutargﬁ’ RcBSial ﬁlcp ﬁﬁtéfalsviﬁ%&(gmﬁﬂhﬂp 8Bﬁ$§f1n§ of glass.

ItS onic aracterlstlcs

It é?r??%’epfegrrég hat thgysolid P&HS# ErnRrisgee eripeat subatr#s hﬂath%rtIdC

stiRetof 0@qih to 20d0 Em Pk k@ phefittd tHE1BE S heﬂs@%rﬁpnses porous
dete%entscn ther cl as fledlnto e|th

TR AP RO AL G eh & R e re prefereed
mubtsade)qn- p.anBSs §uppolt meneciald eésyéqﬁll;”zfe@lites), arehﬁ tRé form of loose
TR S pn e e
q @lﬁssyquasurm'asramc ﬁIte:ushedtm esd/ ar & mesulaahy cbhghliyg silica gel
&HPB?B&&QEE‘QI gﬁéggf mll\perllal' %EF&rtsdalﬁltsdefaPS&t qlshllél.lct? o?%lass wool. It

| ess proteln enat ur
iy @lse (reeferrad dhatethe rsglech ba%mmemg&twﬂmnmtaba patieles.

Miére gﬁ\férl'éde ithd 'Pﬂa%n ?léﬁga?tftab?é gQrtiﬁfEQVX@e Bated vggl a mineral

eri1.ons r salts or Lar 1ons are

SH%H‘%FCI%%% e RERHPOFISHARP! SHia1ch iBles Gart, and zeolites.

Eveamyes podferog) tisd substeatg Bomphigds ehaghetic glhssipartk&f erred

that the lysis buffer of step (a) contains a

detergent. It is nore preferred that the lysis buffer
fofurthes pﬂ(b@ﬁlm@ﬂtoéﬂmnamtmm isaintetheditd xsnlla'ce, a nucleic acid from a

e L T
Cé’flfeabns( % shaolropic ageRte bk mikng He lgaibbqsfferoﬁﬁi thei biglogical sample,
\«Sftdd:bynnhd @oRENraBén f kﬁ@&lﬁotﬂepfc;ﬁﬁgﬁ@ Hogle G iylid Bét%een 1M

Mhr ﬁ}@#ﬁ%%%%nerd ChO|IC .acid
ot §

vilditiong] amauptt of
Cbetvtaop[i)e gEant usomml,dlng\hﬂaddlabu%Udﬁl%lﬁ&ﬁmg Sdﬂiﬁﬂbﬁbl&lh&bﬁ@pm
r DBy AL & ROSSkD
éener W%D\f\ﬁ% i St% ‘(ﬁ@etﬁc%ﬁ ina g?e 50%%383?1% of the
chaeirepic &g"ﬁétl% rﬂg@mlxtanfdb'a mqye @h«'@a&é MD(’d)I providingaa solid phase
abd%ﬁﬂieﬁ t}i%aﬂﬁi'tﬁne dheepsteh Mi@tna b gﬂaé eéh%?eho? adsorbjng the
ﬁ its 30 c ncentra I on of
%&PF 8’?? HEMEYES © thase ldpl?w‘éér)yqepéraaegﬂmspyd pbase from
tbes daqard\/phlase,P(’f@fo@hahM_}y wbﬂﬁn e ShliahpERe GIREP #AB & washing
b%gfrexogg) eﬁ{ltup ot@lepor H:gac %%{H@.@H‘[a?%ﬁ%ﬁ@?’:dqe L ed g g@dem
agdafh) optucnaﬂg ,pra:thatmgcthe mtas]emﬁdcsbobste}ﬁ ésY frdm tH&GeluTte and
Orous or non-porous nnera
iSRRI RN SRR £

. romthe group consisting of
nmet al oxi des, and/ or netal m xed oxides, alunm na,

IE: Iil)st] gilfésfetﬁlrredz tHa€ QRé %@hcﬁ%a&a&ﬁﬁﬁﬁéé apﬁ@l%ggno@al%rl Yorous mineral
sibstrate selected tfror% tﬁe group consisting of silica gel, glass fibers, quartz fibers,

and zeolites. It is also preferred that the solid phase comprises magnetic glass
particles.

It is very much preferred that the chaotropic agent is a chaotropic salt. It is more

preferred that the chaotropic agent is selected from the group consisting of
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It is also preferred that the solid phase conprises a

m neral substrate with a particle size of 0.1 mto
1,000 m It is also preferred that the solid phase
conprises porous 5 mneral support materials with a
pore size of from2 to 1,00(bm More preferred,

porous or non-porous support materials, especially
zeolites, are in the formof |oose packlngs Even
H‘mlélnfblﬂ@f er hpdrochlneidsol i guphdisaim onsthsdcgamdte,f i | g@midinium

iRGBL ANk, Mﬁk&lpfomde nPhPARal ali BIb A" ceramc filter

sheet’s, and/ or a nefbrane co rning silica gel and/
or partlcles or fibers of mneral supports and fabrics

Ioks alya rﬂréfeﬁ’fed 0thas ShavRis: bhifrer16f kt%g a(: ? LoREREE LA e%zzﬁ@twim

the solid. nprises  magneti attracta
Pickeoly ot vy B e (GBEGTt i vePh Uik grRdteshitay the Iysis buffer of
smpt (apcdrabing ap@hakyrae %th%ﬁr@te@%%%@tlw e B Iﬁbrréq{réterred that the
str e _sel ted om t.he consi stin silica
bith BeSRaf: Aoty gt FauT heyaicarep g comprised in EC
3;41%11 br Iteid evtmenswebstefated thatid segnEgitat prot@lptSactivity is

A4 e S RS e
ﬁ@ﬁmﬂ ug SpEsmer mg),t #red §t1btrd§1rofA (maixtyge oofi ati legst awo different

AREALOYS |c)5 f t c teQ
P ent: o ﬁ“‘“’ 1h 0GRS LRI DRt S AP very g
dethf=lt PR é&ﬁd@hf@r&ﬁn@ AN ghianie cemut:,rzamtcnomc

oﬁgﬁﬁhohi& ddiergentxTuiseevie A6t BRfrrbd Mhalfifd &etd gent?tnﬁil the lysis
1.TIL ONha

A O N G R
Lgbium i dmiecxin‘sldfam, nGetylidintetiyhahmohhnibrofiide, 2@e@;@%ﬁ6h& Qcid,
S%%Eng]nlﬁlgg i on o@h&g e(rmch ? %S%e 2@?? %?ﬁ?]? fPéEtaﬁP glpposide,
Nopi PéaﬁﬂéﬁP@OBSWPh?HﬁmpFéﬁld|ng a solid phase and
contacting the mxture of step (c) with the solid

ah t b th | d f th
O Riere {5 rEEV e e eiueg oCiugm fbact pepwermBSaRid. It s
rrplhapeeférr@imhat the pH qaluel opthesgixture of Q@ﬁKBﬁi@'bEMNééﬁS’fB 4 5. It

<38 AR B Lt R gl

t ErEPY M03e pmfe;rmgi tfnh‘ethn pH wilee ofahé ohixt(ihe ofapdpi (b &slabvut 6.
preC|p|tat|ng the nucleic acid of step (g) fromthe

Ieluate a éesolgHlé g the preC|p|tated nucl ei ¢ aci d.
41§ VETE IS fPé? the mixtass|of gtep bseondainpitiedialogical sample,

gyotidiifurg thiooykma zﬁlhscdﬂfc&ﬁfalion b%d\b&tnr Iitj 1 %ﬁ!fi SNl 59t a
rou i ass fibers,
TR AT D L
b@tlwgcn ﬁ%eanslcﬂOP/dvqﬂhaeé)ymtmm aprd fPﬂC&gﬁh&Ed K, vihe2&lSy the proteolytic
r prefer
awtz O(rPclli g(ligmg%ee%? ?ﬁ{s% %{11 1% ople%n Lg)lq{nﬁ > t@%"frléi whereby
thernd ef theanixtie wtbv@weqm&;s ambﬁ 8. Ianghrstregafrdstals antdastobd ehat the
adtivery OF PrReiARRH RldelPmBled as described in Example 1.

It is highly preferred that the mixture of step (b) contains the biological sample,
guanidinium thiocyanate at a concentration between 1.5 M and 2.5 M, Tris salt at a
concentration of between 20 mM and 30 mM, Triton-X100 at a concentration of
between 5% and 15% volume by volume, and Proteinase K, whereby the proteolytic
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-15- guani di ni um hydrochl ori de, guani di ni um
t hi ocyanat e, guani di nium isothiocyanate, an al kal
i odide, and an al kali perchlorate. It is also
preferred that the lysis buffer of step (a) contains
an enzynme with proteolyti-cléactivity and a detergent.
It is very much preferred that the lysis buffer of 5
step (a) contains an enzynme With proteolytic activity.
agtivitypfdweteinasel én thedmixtare is hetwenz i mbiant 437 /milewid/vhereby
tRJELYF e e I Ak Reka . PHAA B9, PI Ot eases as conpri sed
EC 3.4 I't is even nore preferred that the
enzyme with proteolytic activity is selected fromthe

rrgrc,cur ¢ PR&bsEd Acht Qhe ﬁnﬁﬁ%ﬁ@%?‘é‘te EB?ESﬁt@ﬁﬁeﬁhgblﬁf)@E@%@mpk,
rotease fromBacillus sp d

g%ﬁs@%nr% OGYapRtgt af & &Pn%&ntraélagt 0? oerzf%%eﬁrls 1¢plt at a

c@tc@?ﬁ'&ﬁ@s oﬁ&b@_ﬁﬂ}lslnﬂﬁd Tlrftoifﬁ(lfﬁ)o%ﬁa kdntmtaticn of about 10%
refenr

f d t
B1eC s pbityr uf PRk &, Shweebiun tenispiephvie aifity of

Peattinesei K jn thei hixeurie anatout GrU/Imdnamd)whéxeblﬁtl&r;gé (03 thd hixtsre is

Eerg  EVEPrRE ERRFLEA § D b8 AP Inctdlol (e B3 fnixture

(e thi miitERg aé¢or$mgrtq step e ol,zed mﬁxpanment 14 qflEucaumpbbcﬁdecyl
sul fate, Cetyltrinmethyl ammoni unbrom de, Deoxycholic

aci odi u uroyl sarcosine, Triton-X100, Tween
oy, ﬂé&:}% %fm W‘gl%o@ﬁd@mmoﬁf fep (b)on@ipPheopiological

sa&i}blﬁhgkdﬂicﬁhﬁﬁn lr&drdchlo!riﬂe R af @rnr:@&l:&d&t oft MRuP VM, UReht a

t t
ol i BERL Rl o5 S Pstei gl o
X30@pt { toncestratetnvefabout W6 aohhnie byt voluins, #Metotaiate K, whereby
LB ol P LR Bl 1 355 Sl Plor
R pEtheaniyeurs s hehwean; 4¢4 ﬂm@aﬁéf step (b) is about 6. It
| S very nuch preferred that the m xture of step (b)

16 i 5 Hate Bagteted Qhotbe20MerT 6 BB 1o tR e Biolpsicel
sdmpls, gadrtidiatuna hydaehkimide ait ia0foreéntbéioteeNabifut MM B GiréDat a
g%go /1&511619 Ot %E]leQ 1 %tmlel %91@ gﬁg%tga(at Inggrgtgitwnb%gerétg@%s m I%‘?DTA
ap ﬂo‘to@étrgﬁrart@m gf abwtvé& ylfo NRCbtatianazeettration o€ abbut 8meM,
T‘rftorpﬁtlm@ &fla l—oﬁé/egiral%}goﬁal}cyu%% @51961%§7rv%h%me, e I‘}'c_)lt(f%atse K,

%g ture i s. between_ 8.

reb odticrgtiviphel Prateinase Kyinghe mixjue inabeutid Visnl, and
meteeymmlﬁdoa&edﬁﬁc@rﬂebﬁ&tw&ﬂwmesl It is highly
preferred that the m xture of step (b) contains the

bi ol ogi cal sanple, guanidiniumthiocyanate at a
Ilt:ie foréhmetr rpmefeorad bedt weemixdute o seepd(bY itkcldding & ipsote@detis RicuBated

s ESNERhELCr e B4 R0 A Sterh CoBR il 188 slamy presegrtic
agtHiitynl b prefeiredrhat dhel Hmff@t@ phstsp (K isviheutelbad fdrel0 min to 30
nih Qft @0te¥tpdefature between 20°C and 75°C, whereby the mixture is agitated.
Preferred agitation means is a roller mixer or a thermomixer. The terms “agitation”
and “to agitate” are understood as moving the test tube containing the mixture of
step (b) as to invert the test tube once a second. The terms also include movements
having an equivalent effect with regard to causing turbulence in the mixture of step
(b). The degree of agitation can also be influenced by the size of the nucleic acid(s)

to be isolated. Too much agitation can lead to shearing forces resulting in size
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-16- activity of Proteinase Kin the mxture is

between 2 Unm and 4 Unm, and whereby the pH of the

m xture is between 8.5 and 6.0. It is highly preferred

that the m xture of step (b) contains the biol ogical

sanpl e, guanidiniumthiocygnate at a concentration of

about 2 M Tris salt at a 5 concentration of about 25

mVv Triton-X100 at a concentration of about 10% vol une

restrivipdruaiethe andeRraoideinokselein thb amietuye.t Trer¢fond dolvyi agitation
[ V] f jjnhase Kin the mxture is about 3

rﬁﬁrﬁége%xnﬁgb élge%éfp%%the pH of the m xture is about 6.

Even nore preferred is a pH of 6. An exanple therefor

It % ﬁl@?e ﬁé?éarzeéigﬂﬁ{ ﬁfeerglééiélrﬁgorg s{ege(b?n %1:1(1 Tt@& g&f %3 vmtap room

tam%ramr@hwlyers%ﬂv@rm@ﬂaumnmgltaﬁ@ weing ar esfmigen gt (sbe)ven more

préfefrad MBatt the RixBle HIGHdp b%al'imhﬁtbagzﬁaﬂ%& %Bhyﬁfo to 20 min at a
gl%/ldr ochl ﬂlﬁl de a% c Ceté; of about 2.7 M wurea

peratyrg gﬁqelna e|-|nin§t1gg|1§ agttatgd using a

thermoanixen it io Bveaf m@ﬁ%&fe&eﬂ%aﬂﬁé irﬁbfture?@f(%@epa(tb) & mcubated for

t f % val u I
PBTERhala R s CpaPE B e Ao Re aple Hagiteiet pige a roller
IMixet ef makemioniiert feisrevad nroze psefabaiitha8 thé mixtusnelf step (b) is
]-y)\gﬁ]r : f feen. 4.
a?elayfor }5 nf1ﬁ Gt ﬁg"cﬁ wﬁepe%gfrﬂxer : g%t%{%ié : %ﬁ Gsing lj‘rré’ﬂS’% mixer
%t%ﬁlefrﬁprr@émt Hiip glsp H@r)b rrrmcbg:rrefarred st,h:rtpﬂhe migtanei afi stépufh) is
ihdtbae@hfopriodaifto 20 GRIRCAMHRE '79“@ Q;he?W{hegrgﬁ%Me Al %ﬁated

at a oncentrati on of .about 1. Tri s
“é&&&éﬁﬁ?f%ﬁ opt thepmemise. I eVEDmre ﬂefarre%ﬂ@éﬂterramt@w of

stdp @D outncﬁBatﬂMforl\HQmﬁltat A2 MRy aht MixAire 3PDHHatdd Mvhg a
concentration of about 9% vol une

Q0 at .
éﬁer rora 8“?»?18& Linase K, wher eby the proteolytic
act|V|ty of Proteinase K in the mxture is about 3

M@adscﬁ’ﬂglg d’i@ﬁﬁﬁ@% %ﬂl s)%tﬁfthé F]er Ut dtgfus%% ? tg Ae so? Rhase,

t er pre he "m X

b&rmétnélﬁ e(Oo%)Cld(ﬁchs a@wgte fipme thediguid phasec Whistraay be arhieved in
g@ﬁérhﬂiyfgraﬂ@lﬂttm @lﬁe ddnveniefictagd oﬁimleﬁrucdé%qha tQhr ﬁ&ﬁ; glass -

t f gt
T AN A L (1 A Y
magmeti¢ fieldt Ecmmsmnw, chdmbgueetin pAfHclaedn b2 Gulled 6 elaywdlhef the
VSt M Sutich A e BEFGHAT TR i SRR, |, Fample

ler mxer or a thernbm xer
CaﬂtfmSt Bayeretos boungd tetremegmtid pastlcﬂ@vqang:hem betestdved. The

rEMB@al CﬁBEe’@hFé Bed & AKX bH rtﬁe Q{fp §ft sl B viHicl (?m{u'i%@&ll was

;ge once a second terms al so inc
Pﬁﬂf} 13§1t e ff5R§ Hgluds r%awvam@rhqu& Yia pipepingorraspization.
to cau3|ng turbulence in the mxture of step (b). The

jtatio SO i nfluenced by the size
Igfecgsieﬁtgxe £0) &cf &l%e s (nsua'; as a gleer compnesmg quarfiz or glass fibers)

the mixture of step (c) is preferably passed through the filter. Separation of the
liquid phase from the solid phase is then effected by by gravitational pull, by the

application of pressure or by the application of suction.

The solid phase with the bound DNA or RNA may then be washed. This step is
optional, depending on the nature and the amount of undesired material in the
biological sample as well as on the desired purity of the isolated nucleic acid. If a

washing step is desired, it is preferred that the solid phase is washed at least once,
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to be isolated. Too nmuch agitation can lead to

shearing forces resulting in size -17- restriction of
the nucleic acid nolecules in the m xture. Therefore,
slower agitation may be selected by the expert. It is
nore preferred that the mxigure of step (b) is

i ncubated for 30 min at room tenperature, whereby the
m xture is agitated using a roller mxer. It is even
ergovéth & npixefre of éebvh ablunfebyrivalutieeoOdn skceRol(dukhias isopropyl

<A et g P an PR < BT g ebheter
apdithe Wasltl Beffesndeseribed in Bampled (ADr @emarellye farveathtsohttion is
utséHsﬂm %ﬂ)gsg oto%g%et e n(uQ é f‘cg% Q)c{ébt?et Ieeijease%r fro tthe sg{facoe ozfo the

%@ ureis agi
rﬁ’basﬁ b thet Waﬁh@@eﬁfwadr urissineshomgaminanty gs gvanughly as

BEBﬂﬁe pl‘lﬁg Waﬂ?ﬁe}% hadfedabE tm(égtl}l'ic@ b?flnélkﬁﬁng e biutetl) with the

i nc n.at 5 m xture 1s
bSﬁP‘# lﬁsaiCWés aWith ther Wa éP u"-‘éfl hefidorhassris preferably
r@usp)sn‘dedi %u{th%l l‘l}mft@% gh gt thé %Zhgtﬂ}ﬁséns i&tﬂl'%?lt?g %ﬁfe@féd(tﬁlt the

ubat e r n at abou
i el oRe st meovd B BufodBelatigPinae pers slesion i
mfemblyhemed )Xletras ihthé siep‘;‘dalrémf afjbopé ﬁfr@uﬁcﬁdg theduddieacids.
L S pr R b beltBugh Ml B Sl il e vy e
ﬁﬁﬁtx‘é?Shmg step hermtfmmed usmgt ishibatgs crr:imlomg bifernamd diec second
v@ﬁhﬁg Ss}:eﬂ Eso EfBﬁnéH )ﬁts %?1 ?ﬁﬁ& ) ntdﬁ{)ltt%e frér:c'rﬁj){/a? buffer is

hase, nucl ei ¢ i S separate
faEFFHZﬁS‘hH’s 2t Thrantaigy ab‘éhaQEfﬁP’év%éni Waghirewath the inhibitor
r@ha\m] thuffer ﬂeﬁmﬁr&ﬁ‘ t@@@\éﬁ&ltﬁ[&:s GRSBhBitobd ehR! CandfHtéSere with
q net i ass artlcl s b Eeparatlng t he
e‘ﬁaY{%*’r aTea%%ﬂ’ﬁos‘%cg %hg SraGATEPRE PHE ?ﬁn?%# B TBSTICRRA $RAGNG OF
pelymraspas tWeshingswith wasling bsffamemovésh&sﬂagrthhot@oplc agent from
ﬂ%&dn‘&l RR1GATLRE ARY} {h%qla}s# Qfah‘psg ﬁl\%é m?Ien&rcam bBex réq%rhrhe yin

I ncubati on was con
at‘ﬁ‘éu‘éfﬁm@F dhe dyid emn betaﬁawedvéo @erabodnpqut@aMt step using

abAgieinbf alb@bé p&ifdigedan then be renoved. The renoval
procedure used depends on the type of vessel in which

i ncubation was perforned. Suitable steps include
Aftermparidsnghe bamdltlopw may bargreped,td. g]gh@ialtafoﬁkérﬁfdt@ﬂ is décrkiked

I fil uch fil
5388 B 0 ! A U 32 o o

D&y 2 444p 4%1 hkébErlhbttyalpa“sBédBlbdlmgWSt (1988) 196201. Elution
bER3RAEH #Tbwall &ﬁ'xteﬂt' ¥ 'ug %@ﬁﬁr bl R«Hﬁ 2 gt%)ﬂtg?tﬁgtaless than

en. e B}eg{a % Bvitatl ona
Oz;fMI iPrefer F;}lgggxu ufteyr coptaing ghesp stamei Ens dbr buffering
pﬁttf&sésOIDt is TJ'&B] SRlkch ‘i)réfgﬁ&? tivdt fthe EI0GOR BuREr NG QU u%@smﬁon |
q ﬁa %a}fn%&ﬁ 30 optional, de

C%rha’tnﬁrég hatlird ’aW]aerF e entetioprfcle el saliiep) a}M; More
ptdfigred is an aequous solution containing a Tris salt, whereby the concentration
of the Tris salt is 50 mM and the pH is between 6.5 and 8.5. Even more preferred is
a pH of 7.5. Also preferred, the elution buffer is demineralized water. The solution
containing purified DNA or RNA can now be used for other reactions. Optionally,
the nucleic acid(s) can be precipitated from the solution using, e.g., ethanol or
isopropanol. The precipitate can also be subjected to further washing steps.
Methods of this kind are well known to the skilled artisan and are described in
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bi ol ogi cal sanple as well as on the desired purity of
the isolated nucleic acid. If a washing step is
desired, it is preferred that the solid phase is
washed at | east once, -18- e.g. with a m xture of
1-90% vol ume by vol unme of 14n al cohol such as i sopropyl
aIcohoI or ethanol. Exanples for wash solutions are
the "Inhibitor Renpval Buffer" and the "Wash Buffer"
detaileigSembsaol, Fritschnis MardatisaMol GmtasrGlbhipg, A InhetatapMiriuah
3rd k8itioHSESH!, Matss BB, Not cause the nucleic acid(s) to be
rel'eased fromthe surface of the 5 solid phase but
t hat washes away t he undesired contam nants as

Thet ﬂafg”eolmgbllek @m(sp@ﬁﬁbpld%tecﬂéhl S dB&EnShed M@E@Jv@hiexcnbed

kes n terial, wth bound
purliign Belo s byeties Toamshone SBlpmiHion Fdetsshp sep or
purjficatian rrtetl'm’dsffdlcﬁﬁdd)by @frﬁSM??ﬁfhdl@ﬂ a@lldrdeli@nﬁﬂiutﬁmscirgc[bteclnen
C is,afilte is preferred t
serf FRE (A% SQUE FANOF o Blel ied i gy e e
matcwsrqfamnnfatgd nwelsit aolsutndmaysevika b@raﬁﬁnabtqmpmveml sa1d

mnctd%% 1'of Fecifid o gllal‘émsatcﬁﬁ ﬂﬁﬁ%[e' I?ﬁg c?epe% (S0 P Ol snagle gxg? f%he

clelc aci pre erre
reiﬁﬁs%ﬁevéesmw iy st@pd@rﬁ tamb@pbsays Shmbrabkf iFrigtch &

Maﬂi@ﬁsh Mtﬂe@ﬂa?@lbﬁm@ ex i%&fﬁg)r?' MAAGhal, BFH &11{1915 ésf}TPP‘Péss, 2001
buff %e(ihe S cond was h (g st e perforined us

and syl uTyGRE BARORPlE &h MolfrraBielagdr Wiley and Sons, NY.,

198¢haracterized in that it contains a chaotropic agent.
Washing with-the inhibitor 15 renoval buffer renoves
toxi ¢ substances or inhi-bitors that can interfere with
Theemmpiyahd else dachenpsrifictivnastepsebefore dacDNIn sleﬂ:etﬁcsxo rst@dls
R4 dush ElsCl r a
et o B Ch PR ThE SLURI S hod R0 TR bilcsre
not dymt enbﬂ@#agcorae}t%alamg of sperafic dyes masthidumprornide
whith tistetcalates gﬁtdﬂ@hed dogBleREda8léY DNtT‘A dhdV SH S 1tt9rﬂuto?§scence
an apor at e. reat nent step
thefﬁ%‘?Jeﬁ-gTﬁ%B“&@%f hﬂﬁ‘gxﬁw 2 be tfspaaéﬁefi&ryneﬁ%rtroghpwgbo ds,
optiphdlycafted i trestrictionagigtse, anelvesindided thegpaftth@hsR! dre also probe-

s GOBESR A AR NS R S

and spbseguent deigetign pf Itk dybridRIt, is elsogpassiblertal seqBérme enDNA
afted f{fthed 98B kAR b &Pthe sﬂll&ﬁ'a?tns b@ftl{e(? rrﬁetﬁ%&é']agg) n)% ? WV%P%;{Y of
DN‘{iontuent ar e |]g‘ <§$Hﬂ| cul ar fers wt
SELIPRENL00% Sifye PFfPe‘r’b&CBtfmﬂ ¢ REohsp @ig bwrbbam@ yield a
signalostteai @ ntiplementast RGGences bindf or buffering purposes.
It is very nmuch preferred that the elution buffer is

an aequous solution containing a Tris salt, whereby
Thet heventing ealspatenosmpéss¢sheth@r insixaame t of Sn&DpfbemN&foas and

@ a | ution |n a
protein E&ﬁl\%\he%r ep%g@ﬂ%a@oqu%fs? glélﬁebcnaa v@mﬁ %ﬁetlc iagids
ComS’O‘S%QNaAn‘EFRN oslHoths bet ween 6.5 and 8. 5. Even nor e
preferred is

The invention also encompasses biological samples, from which nucleic acids are
purified, comprising viruses or bacterial cells, as well as isolated cells from
multicellular organisms as e.g. human and animal cells such as leucocytes, and
immunologically active low and high molecular chemical compounds such as
haptens, antigens, antibodies and nucleic acids, blood plasma, cerebral fluid,

sputum, stool, biopsy specimens, bone marrow, oral rinses, blood serum, tissues,
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30 a pHof 7.5. Also preferred, the elution buffer -is
dem neralized water. The solution containing purified
DNA or RNA can now be used for other reactions.
Optionally, the nucleic acid(s) can be precipitated
fromthe solution using, &m. , ethanol or

i sopropanol . The precipitate can al so be subjected to
further washing steps. Methods of thi's kind are well

uriiROvN nhiRtdrbe tisdsedf] GUhe Apreten@ NnAddiodr ﬂs@ee%‘ébhltﬁﬁged Bioldgleal

et B TSl i St i B B0
saiplesis, wi2§l@ blocth léad ghsmaublosd Geath CKrSﬁmﬁéi ke whole blood
sarqgfeelg tpggfﬁ%gﬁ' Eﬁ]éifﬁrb oncgdrbepgr?xg ro?lécgt\r/aetfz jﬁ(?(%{,\é@l dlg}o%d plasma is
IMWW@MW@mmmmmmMMWMaEmm%mmmdme
m\@ﬁhgﬁ’ QEe ti8ld &%&nﬂxerﬁcfh?ﬂﬁ%k B%étgr% &ML g\ﬂgry tcecrei%nl:I gﬁtg%eg or

or detectiof ste nucl ért aci
n“ﬁBFﬁ§h@ﬁ0fnterest may be contalned ina mtrix of
non target nucleic acids, and nay even be a m nor
sai m xture of specific nucleic acids.

one
It § q?Oam efm@ﬂﬁétﬂé%m%r%f Ruelsic acidskansprotejnadgeus material
coBllptﬂsésEdes@kﬁﬂ‘t&ﬁﬂ:c&ftd a@km e(me{zp rdﬁ bﬁsioﬂwnguéé ?emamwlgfa or both,
00 C niatl s ecul ar
f&%ﬁ tg‘ ﬁ%\ﬁf‘a%fa@r Wg‘n aésenvsf drozyja; YigH, oyt Iepsisane)
rmglty@lgamm dhausuls ehn bé hqia,tl,tls @mr@ﬂﬂﬂ)}h@p@itﬁ B ¥irus (HBV),

| 7., Th
heﬁ%'ltgc(gvg{lgg}@ g%her pUF | fll cat |ore1§0?%%’ lﬁlgf%%@%tﬂg IB%XEH

Paﬂ@?@@ﬂﬁ@ﬁchgborBaﬂ@%HWQBiQ out as e.g. a precipitation
st ep. The detection nethods may include but are 15
t he binding or intercal ating of

to
Itig ﬁfﬁe iPr§ s«?g@t adargetugleinasidb remapongit endithe ethenhudleis acids
are purifiedlhssenidaliby &&dsfrﬂﬁd&ﬁomhaﬂ thehang esclefcSacid component

her.e The urified  DNA al so
A SR TR I R S B B
reaﬁpp]@ whichy @ggﬁpé&bﬂ a@uplxﬁeg tget sa;mtnvesstuaietezml’blet ehﬁdslﬁﬁﬁ t@ther
possile §m§1’1ﬁca@1|o§Qe&rt1%H§ AL hasE s@ﬁ?l R%h&? éféﬁl ‘g pd
0 Specl hg% * 20

I zat segue

cleotid
Waﬁﬁ&eg 311 B@Wﬂcscﬂet(é%‘ﬁ) éﬁoéﬁ%tmi Bagieny,cE., Proci Natll Acad. Sci.
US[AOSSI(tDi?H)t m%mt)eps t e Dithse AfH 04 IiéatEﬁ&%f(BﬁfaﬁfSF PCR
no r net hod
MGl g E@iﬂ Gk e 5CR T SR s Repmiphsin
Reanpioni (fﬁPCO pIVLERY, 38R (bwuhl,dDahdetyalelEioa Nsﬂ mldl BHEUSA 86
a nd. \;The, i nv R

“%2’321’%2‘2?&5@* AR T e oAl i B 3074
g?p PO8%193, @Oﬁ’pb%éﬁﬁs @6!5’{:160@5&)9 Furthezj chaei sie strand
gﬂeérﬁ‘é}tt 4hplifdd6be 1 SDAS! %nsc‘ﬁﬁm}f h&%lwaﬁ{ph%%o%r (TMA),
82 Qeta—amphﬁcaﬂon (for a review see e.g. Whelen, A.C., and Persing, D.H.,
Annu. Rev. Microbiol. 50 (1996) 349-373; Abramson, R. D., and Myers, T.W., Curr.

Opin. Biotechnol. 4 (1993) 41-47).

Particularly preferred is the TagMan® detection method disclosed in WO 92/02638
and the corresponding US patents US 5,210,015; US 5,804,375; US 5,487,972. This
method exploits the exonuclease activity of a polymerase to generate a signal. In
detail, the target nucleic acid component is detected by a process comprising

contacting the sample with an oligonucleotide containing a sequence
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The invention al so enconpasses bi ol ogi cal sanpl es,
fromwhich nucleic acids are purified, conprising
viruses or bacterial cells, as well as isolated cells
from multicellular organisns as e.g. human and ani ma
cell's such as | eucocytes, -and 30 i nmunol ogi cal |y
active | ow and hi gh nol ecul ar chem cal conpounds such
as haptens, antigens, antibodies and nucleic acids,
cashpemtenians b 2 rcgpe tofethe fthngetdnuclap utldmoxﬁp@fdnt ahd aphkpelled
27 =131 ood se

1 ssues, - 2 - rirne ur ereo
sam¢farget Bhcleir ee éﬁmaetwgumcg ls@g:d: &t netimpludsngsthe mualsic

acid §éq‘dbﬁ’cef déﬁﬁ’e& 'B? tH! AR oﬁ%?r‘mlgﬁ%ﬁ b(Bdﬁ)feat@ b q’{l&{lﬁ? ¥ d beEﬁéeS

blO 0oqgi € . le is bl ood asna,
EI&J}M% PR éonﬁ}iﬁl@nmeéelal eéUP §)éfm§|0mpr§e phectaeget plugleic

ackDIndaledad, thb &pardli o@lﬁcléiitfd%%ﬁ teltaeqiabeﬂ&? gﬁepggéng@ch

MR I A
oliganptleotideniihies ahis At e 1a|tre!iﬁﬂd| With Q.Uiéﬁfp)l’ﬁéid‘é é‘rﬁiehﬁ nucleic
s R FRLAE hahl 'S8 ot Ao ety M@L%?%fdéﬁl cufigent to
Pepitethead’ tac3nphileass aduwion yf itho polyheirase aoi dedvONAE dnealed,
labelle@ %ﬁgérﬁicfeoﬁﬁb gnd Me l?e‘@l #?agarnean &rh%fsfggugp%eﬁf}altc]egda%){ e

r .RNA 3 derive
h}%ﬁ‘%}yswgﬂ@ f‘]{fgﬁ‘ii Shigomusleopide issdetegied endieqrameasusedd TaigMan ®
te¢H®V)gy diemiabtet |t1$e Beédl fo#Sa §d‘IﬁVﬂ>hase h)%ﬁﬁfl'ﬂe %é’drﬁlﬁlﬁx to be

t he hu odefi ciency, virus
fOf]m fnd, Tade HlFydn (TS5 ESPeBhrteiaRs r %Jsprewiurqr tfor sthe

Pm[ﬁi@;% of @11:1 traeght tdmalelcaadl@rcgﬁipoﬂblﬁﬂ fauewaaltg &mﬂ&mstep is
d uri
1éebss(ent i gﬁtl Q‘&és@cﬁ%ﬂg&n 3% etefﬂ%‘?] rq:aﬁgo? éfr @é{omogeneous
PdﬂEw%C|d conmponent is further manipul ated and :
detected i.e. it is anplified with the pol ynerase

reaction which specifically anplifies target
Tfée 3?}2%85, PR cIei B FRFean30At §8ures hatle ppoddédlte aid the

undeystandingaofi tha pltﬁan:ﬁ in¢rition; Ehd fife bdoRpaDE WHIA 13 sBERGHH gsnthe

apé%gﬁgGgH andf{ i gers‘i\é\%ldl %cmoﬂ&@tlﬁggg C%cﬁnéd;g?wghe

pregduney 9at)forth gmin@ay depemuygmmhe tpigastthEhdientieact i on
(Barany, F., PCR Methods and Applic. 1 (1991) 5-16);
-LCRf&wD 90/ 01069); Repair Chain Reaction (EP O

t woh, D.Y., et al., Proc. Natl. Acad.

Sci. USA 86 (1989) 1173-1177; Quatelli, J.C., et al.
. Proc. Natl Sci . USA 87 (1990) 1874- 1878; WO
F‘%? 88800) A:SH?S‘ B%ro(tﬂéaﬂslﬁﬁ b3 Q)minFig t elationt herearying
are st randc@&edtmnbmgffrgaa?ldﬂnﬁiﬂ tﬁm&%ﬁa%(dl%%)«alues) The x
transcipti %s ”‘?Q&f’é‘etlte ﬁ{ép mo a(l:'atclo(r)lgen(tratlon of guanidinium

thiocyanate, the y axis indicates the activity of Proteinase K in
(%].

Figure 2 Activity of Proteinase K at t=15min in relation to varying
concentrations of guanidinium thiocyanate (15 min values). The
X axis indicates the molar concentration of guanidinium

thiocyanate, the y axis indicates the activity of Proteinase K in
[%].
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and Q beta-anplification (for a review see e.g.

Whel en, A C., and Persing, D.H, Annu. Rev.

M crobiol. 50 (1996) 349-373; Abramson, R D., and
Myers, T.W, Curr. Opin. Biotechnol. 4 (1993) 41-47).
Particularly preferred is e TagVan(r) detection

met hod di sclosed in WD 92/02638 30 and the
corresponding US patents US 5,210, 015; US 5, 804, 375;

Fi.@t:_53_4t87, QZXielJf@:f@Nﬂﬁhh%?p&Xrﬁl eidota, boordxng rtly @xiﬁﬁlx%!% 2 and
activity o n rase .to. generate a.signal.. In :
dotai | .t he TRRRdet Dk s R CiSRey e GRS CHPErimen dhesyaxis
by a procesndiagrths DNA yiekhihagtjenenl bheods Alspligdisated arrthe
ol i gonucl eoti de. qontakniNg a sequence -21-

conplenentary to a regron of the target nucleic acid
conponent and a | abelled oligonucleotide containing a
FERGLENCE CORPYLI%e t regi f, t

?ggget nucl el ¢ ac?gﬁégﬁﬂ%%@%?ﬁgg@%&h%%?é??%ﬁ%F&gﬁPﬁho?nd
i ncl udi ng t habladcibe & axydndicateqthemespectivfe axperitpgnt, bhee y axis
first ol gomaalthd DNA fielli83eSeRmbidddl A1s8

5 during hybridizallen L Jektif s, Delod, R1sFinfEREE 4R he
dupl exes coffpPi¥E deKBUPRS get nucleic acid anneal ed to
the first oligonucleotide and to the |abelled

[ | ' .that_th ' -end of ,.the fjrst
RSB0 oL F 5 L1808 BTl 08 Eabe
| abel | ed olebjeAuthewtikiiendititenthi iespectivetexperiinent, the y axis
treated wit Hl(ﬂ:aq:éér{g&!: QN;% %@@Sﬂ glggllter iy Bio%ldcﬂ\?s%(ﬂﬁﬁa%?rc the

pol ynerase havin 5" ease actl

condi ti ons ¥andqréidepietiens. 10 pernit the 5 to 3'

nucl ease activity of the polynerase to cl eave the
anneal ed, | abelled oligonucleotide and rel ease

| abel l ed fragnents. The signal generated by the

hydrol ysis of the | abelled oligonucleotide is detected

Eﬁﬁﬂéqu nmeasured. TagMan(r) technology elimnates the
nee or a solid phase bound reaction conplex to be

(Abhosabatipnpf Rapteintse Kdnahe presdnge ofa chagtropicdgeher ms, a
procedure for the 15 purification of a target nucleic
d by a detection st

I@CLd cggpon n foLIo gs_is _

isef 3s shork isplttiomnpf Proteinassi &RerheoPiageossics iGmbH,
Mmflhéih!m tzﬁalagdwﬂﬁgﬁmgu@o 1B |diksb10&k ?{14_%%1 Wafer) was mixed

0] eXx es ererence n gures are
v’%@o%/icg‘%%g?pom gblr‘l%}ef hd(?n{aﬁ‘i’fagr ‘Eﬁ@if{ﬁ?%d tﬂlﬁz ofbeenPTT, 20%
TritareXd0®wnd x NeGuanidimaopleoofanutej £& 0, $, 564 4, R6) IDirdttlyheer
. ' S rstood that..

e v Koy % WSS 802 Bdfabaworcdp Whopf e
TR POt a8y Rescriedrbelae (§phiniactivify vaheo)i Hyevit after. mixing
tHeeotdifise @acliivith s ThaWh R if1a0KEShdlalfdfelok Y18 %ﬂ})’ I%frq éhe mixture

Pr ot,ei nase K at = 0.m inrelation"to va
using he assay Qescribed Below (15 rrﬂn activity value).

(B) Assay to determine Proteinase K activity

10 pl of the Proteinase K in chaotropic buffer (see above, (A)) were mixed with
assay buffer, that is to say 980pl 0.2 M Triethanolamin, 0.05% (weight by volume)
PEG 6000, 0.1 M Calcium chloride, and 10 pl of a 200 mM substate solution. The
substrate was Suc-Ala-Ala-Ala-p-Nitroanilid. The assay buffer was provided in a

cuvette. Immediately after mixing the cuvette was placed in a Photometer.
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concentrations of guanidiniumthiocyanate (0 mn
values). The x 25 axis indicates the nolar
concentration of guanidiniumthiocyanate, the y axis

i ndicates the activity of Proteinase Kin N Figure 2
Activity of Proteinase Katy3.= 15 mn in relation to
varying concentrations of guanidiniumthiocyanate (15
mn values). The 30 x axis indicates the nol ar

Messaedh¢ms I(@Iblsoqﬁtlcgi.)awleﬁﬁ &ildém &k OByARAte, 23°0e nheaa@tﬁmy of

t.he act teinase K in
DL 8 BF %61 bR TR rlpREORs B Dt dniigried by
Cﬁxagmh@biorandni[’a{ﬂSemﬁ The x axis indicates the
respective experinment, the y axis indicates the DNA
’Jgabeldlntg per m bl ood. Also indicated are the
knbdiste the i min gelyes f Fiegaetiyity ofi Rioteindse BNin ithe gresemce of
ghhn iR thg(tﬁz%zgé 2¢ tHeodlgé%le:&uc%né%nsWArxt 1|%15(A TlT'Sblé 2 lists

Xi. s i.ndi he respective experine
t ﬁd?é%&fle‘éa g8 é)fmhmayﬁl‘étydof Frogeipase Rein Hieoprgsenat sxﬁ guamduuum

thfdﬂy;ﬁﬁtceﬁ tRé Qiffeéht c§h@éﬂ1@ﬁhgn§jg\ﬂerﬁﬁ %Sas Vlr:éllgéértﬁe 50%&@' Wiue

d, cording to
Ba 5Rhalep e hebtartientl B vlies dre sMitnised a5 gelation do the 0 min
agtipier valeabf Prdteingsed i thé B&itﬁdttﬁﬁfef hﬁﬂﬁ“ﬁcﬁé&%&bﬂ: Rgdht (see

B2 Brethethg 4 930V58, 88 il OB hecies o dabie

apdiTgb iel”?ealpg Ympr%senﬂadm Figprecl agbRigud®.l of a 20
ng/n1 stock solution of Proteinase K (Roche
Tgé? nostics GrbH, Mannhei nm catal ogue no. 745723; 90
ssolved in 4.5 mM water) was mxed wth a
chaotropic buffer containing 50 MM Tris-HO pH 6.0, 1%
i q&% Tr.i t on; X100 nd X. M Guani di num t hi ocyanat e;
“’% Frojeingse Ky at of = jnm DI ELYSP 49 teryipg epngenitations of
gPamtimmmsthldéyamté (0i thin wahsesjreasured in a first aliquot
(10 I') of the mxture using the assay described bel ow
(0 mn activity pratuve)—3i5—mr—-after—mxing the
Pr ot ei nase K actvaﬁmhwawlﬁdé<ﬂmedqrﬂéh second al i quot
(10 I') of the mjxture Ou5|ng tthe agsay described bel ow
(15 mn activity vatrue)-

94
100
66

QN [ | W o

Table 2

Activity of Proteinase K at t=15min in relation to varying concentrations of
guanidinium thiocyanate (15 min values)

concentration [M] | Activity [%)]
0 105
1 95
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(B) Assay to determ ne Proteinase K activity 25 10 |
of the Proteinase K in chaotropic buffer (see above,
(A) were mxed with assay buffer, that is to say
9801 0.2 M Triethanol am n, 0.05% (wei ght by vol une)
PEG 6000, 0.1 M Calciumchlgside, and 10 pl of a 200
mM subst ate sol ution. The substrate was
Suc- Al a-Ala-Ala-p- Nitro anilid. The assay buffer was
provided in a cuvette.2 lmedijatel95aftgr m xing the
cuvette was placjed in Phot onfet er ., -23-| Measurenents
(absorption) were—taker—over—15-—m fl at25C. The
activity of Proteinaset K he ad¥say Rhuffer was
cal culated fromithe kinetl S m%l cated by a change
i n absorption at—465—nAm—7F 1 lists the O mn
val ues of the acjtivity 6of Protieina®e K iln the presence
of 5 guanidiniumthiocyanate at the different
concentrations given in (A). Table 2 lists the 15 nmin
val ues of the activity of Proteinase Kin the presence
Banfplepi di ni um thiocyanate at the different
%Eﬂ%entrati ons given in (A as well as the control
( 88¢Ntho chaotropi c agent present). The val ues are
expressed in relation to the O mn activity val ue of
r | hase K. in the contro]. buffer w thout chaotropic
P PRRE R R Ao TRt uBipath brgieibAse RaP GR arade fp D/l
b allyeis vBuffeset I\flhlsguiﬁ)ﬂ' Yhiubh dﬁdrgzhﬂate,f 507 D eI‘rls—HgI],d 20%Piton-
2 jcally represented in Figure 1 and Figure
2. e}{rlgg_?%ﬁ%mmtivity of Proteinase Kat t = 0 mn in
% e|Bindigs Buffey 4 Mi gvgnibimiventhiatyanats, % mMjFaisiICH 209 Triton-
t hixoopaprates (0 min values) concentration [M Activity
0{2% .%.81 1 Qé 2.100 366 41 50 60 15 Table
ARRIDiPT Remova Bufternnegneradinure: hydroghleride, 2@indd iTois-HC,
t 0 38%r sthaxgplgeihéent r at i ons of

e) Wash Buffer: 20 mM NaCl, 2 mM Tris-HCI, 80% ethanol, pH 7.5

f)  Elution Buffer: 50 mM Tris-HCl, pH 8.2

g) Ethanol (100%)

Additionally necessary: Commercially available spin columns containing a silica
membrane, e.g. NucleoSpin Blood L, distributed by Machery & Nagel.

[ON) Kl o)
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(B) Experiment 1: one-step procedure without Proteinase K treatment

pipette 1,000 ul EDTA blood into a 15 ml Falcon tube
add 1,000 pl Lysis Buffer, vortex gently
incubate for 15 min at room temperature on a roller mixer, agitate
put a spin column in a new Falcon tube
transfer the mixture of steps 1.-2. (about 2,000 pl) to the spin column
centrifuge for 3 min at 1,900 x g. '
add 1,000 pl Inhibitor Removal Buffer
centrifuge for 2 min at 4,500 x g.
add 2,000 ul Wash Buffer
- centrifuge for 10 min at 4,500 x g.
- discard flowthrough and put filter column in a new Falcon tube

W 0N WD

bk
—_— O



~ 310

15

20

25

30

uani di ni um thi ocyanate (15 mn values) concentration
[ql\/] Activity [% yO 105 195 -24- 295 31 40 50
6 0 Exanple 2 (A) Reagents a) Proteinase K stock

sol ution: reconbi nant Proteinase K, PCR grade, 50 Umn
5 b) Lysis Buffer: 4 M guanizgdi-ni umthi ocyanate, 50 nM
Tris-HC1, 20% Triton- X100, pH 6.0 c) Binding Buffer:

4 M guani di ni um t hi ocyanate, 50 nM Tris-HCl, 20%

1% elove-wixl 80 plpire-Gefted ) 70°Gh EhitioarB fReaoval Buffer: 5 M

(e Y ' O MM Tris-HCl, 10 38%
gﬁ%ﬁ%ﬂegﬁ%&qg{ %?Qé@;tlﬁgﬁﬁ?guéﬁ 20 mM NaCl, 2 M
I j cenpyifuge o minaidgd00 xgd 7.5 f) El uti on Buffer: 50
8! OD dieddfetemdiloP e dhlarELR0 0o Aldi i onal Ty

necessary: Commercially available spin colums _
containing a silica 15 nenbrane, e.g. I NucIB)eoSpl n
d L, djstributed by Machery & Nagel . _

@2 Fﬂ%‘ﬁ{*@:onsﬁé‘ipsereﬁedg%%ﬁeg Bratpinase I_étm@nmSe K
treatnment 1. pipette 1,000 | EDTA blood into a 15 {11|

al t yRe add 000 |, Lysis Buffer, vortex gently
i3:_ ;IS:i ﬁ%ﬁ%%é‘l%é?te%s%n'(ﬁmﬁta ltsﬁﬁifkﬁﬁéﬂﬁ‘él?eat ure on a roller
Fri xeald, 1,004 1l FDEA BIdod, vautex gantdpi n col u][m in a Qew2

al - B the mxture of steps 1.-2.
j(?aba(ggtq’%qég%&?fl E{lg&?&%&%xpgeﬁﬂgol um 6. centrifuge for
8 riperbate anddeks@td6°Q foralfomin @EQObY ubing i bhdratonheem)) agdtate
BufgiR spin column in a new Falcon tube
6. transfer the mixture of steps 1.-3. (about 2,125 pl) to the spin column
7.  centrifuge for 3 min at 1,900 x g
8. add 1,000 pl Inhibitor Removal Buffer
9.  centrifuge for 2 min at 4,500 x g
10. add 2,000 ul Wash Buffer
11, centrifuge for 10 min at 4,500 x g.
12. discard flowthrough and put filter column in a new Falcon tube
13.  eluate with 300 pl pre-heated (70°C) Elution Buffer
14. incubate for 5 min at room temperature
15.  centrifuge for 2 min at 4,500 x g.

16. OD measurement of the eluate at 260, 280 and 320 nm

(D) Experiment 3: two-step procedure including ethanol

pipette 125 pl Proteinase K into a 15ml Falcon tube

add 1,000 pl EDTA blood, vortex gently

add 1,000 pl Lysis Buffer, vortex gently

incubate and shake at 56°C for 15 min (e.g. by using a thermomixer), agitate
add 1,000 ul Ethanol, vortex gently

puta spin column in a new Falcon tube

transfer the mixture of steps 1.-5.(about 3,125 pl) to the spin column
centrifuge for 3 min at 1,900 x g.

add 1,000 p Inhibitor Removal Buffer

10. centrifuge for 2 min at 4,500 x g

0PN U R W e
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8. centrifuge for 2 mn at 4,500 x g. 25 9. add 2,000
| Wash Buffer 10. centrifuge for 10 mn at 4,500 x g.
11. discard flowthrough and put filter colum in a new
Fal con tube -25- 12. elute with 300 | pre-heated (700
Elution Buffer 13. incubat®mfor 5 min at room
tenperature 14. centrifuge for 2 mn at 4,500 x g. 15.
OD neasurenent of the eluate at 260, 280 and 320 nm 5

1{.0)add2y0 ifdMashBuffene- st ep procedure incl udi ng

r j . pipette 125 1 Protei nase K
IFn%ﬁg BE 10 nER P ERb0x g PP 1,000 | EDTA bl ood,
1o rdigsrrdyewthyough angduit filteoeolaminysi snduFdlesn tuber t ex
19ehate With400 LNSHE f}? Cfor 15 mn:
ge..g. %%/en#si ngg ?ﬁggfer?g?ngo@r F&%Iglﬁ?%qe 5. put a spin
Lol ficHbate os 5 maify at oarp terapisatuge transfer the m xture of

16t epfitrifugefor Qabialt 430d2%. 1) to the spi Sdcgl gcn)rg 17-
a :

e ifuge for 3 nat 1,900 x g 8.
lf'nﬁ%ir’?@?wﬁm\t@f&&ﬁ]ﬁlﬁ@rat 2?@ 280 28d 39 ppyge for 2 min
at 4,500 x g 10. add 2,000 | Wash Buffer 11.

rL: f Omn at 4,500 x.g.,.12 i scard
@%‘*ﬁ%ﬁ‘gﬁ' tg‘{%ls JE%puPrOFF‘fVSFﬁ%B&Bﬁ#%?q‘\H%B % Fal con tube

13. eluate with 300 | pre-heated (70C) El ution Buffer
12054 [ HH% : ] om.tenmperature 15.
ceﬁﬁiﬁ?égg for&éﬁﬁéﬁﬁgﬁga}%@m&mﬁ%. OD neasur enment
2of 24 L0RY yLEIATAblorggyorsageatly 320 nm (D) Experi ment

33: addWp,080 BILyisls BuEeH kBrtbgddigl Ng et hanol 25 1. pipette
i a Fal con tube 2. add

4 ,2155’6%"3?2 B e 3656,""33[8? %%wli@ g;w usng adhermomoBriphgitate
5| yadds1,800 plBindingBuher, yoriek gerftly i ncubate and shake at
6.560ud Lpid Lollhh 0% fhw FcoiSLBg @ thermom xer), agitate
7. transfer the mixture of the steps 1.-5. (about 3,125 pl) to the spin column

8. centrifuge for 3 min at 1,900x g

9. add 1,000 pl Inhibitor Removal Buffer

10. centrifuge for 2 min at 4,500 x g.

11. add 2,000 pul Wash Buffer

12.  centrifuge for 10 min at 4,500 x g.

13. discard flowthrough and put filter column on a new Falcon tube

14. eluate with 300 pl pre-heated (70°C) Elution Buffer

15. incubate for 5 min at room temperature

16. centrifuge for 2 min at 4,500 x g.

17.  OD measurement of the eluate at 260, 280 and 320 nm



5. add 1,000 pl Ethanol, vortex gently 30 6. put a
spin colum in a new Fal con tube 7. transfer the

m xture of steps 1.-5.(about 3,125 1) to the spin
colum 8. centrifuge for 3 mn at 1,900 x g. 9. add
1,000 | Inhibitor Renoval Bpffer 10. centrifuge for 2
mn at 4,500 x g -26- 11. add 2,000 | WAash Buffer 12.
centrifuge for 10 min at 4,500 x g 13. discard

Tdbdend hr ough and put filter colum on a new Fal con tube
14. eluate with 300 | pre-heated (70C) El ution Buffer
5 15. incubate for 5 mn at roomtenperature 16.
Yoeldtof hfinge IMA, i2 [pg/mldiosd])500 x g. 17. OD neasur enent
of the eluate at 260, 280 and 320 nm (E) Exper| msnt 4:
t wo- st ep progedure—nelpdi-ng—Bindipg Buffer ]

pi pette 125 | ERrecineinn&spExperintemt lﬁﬂiﬂerﬁﬁérﬁ@n- IEMb&1r21ent4

adct , 000 | EDTAgbLood, vo‘rhe.}<8 gent 1 LY g?’g;add 1, Oq _19g|

LyS|s Buf f ery vu;tcx gepty—4—i-he d—sh L
56€b} or 15 mn (884. by| usi iy5A thErrmﬂﬂxB:r) agi 1anre

5. med 1. OOO BIS%I ng Buffia,jlt1 vor ex gmnsfo; tgy_%gt

] ho

a rspr—cottnp T —ahewfalcoR—tdbe

mxre of the sPdbs 1.}15. QOdbout 3 125.68 tolthe Gg6n

9
(1}34(1)%58@!)') ulﬁﬁcr:]afigla%tgr'ﬁfoﬁg 19 te %{ﬁlﬁ'x&"ts éD g(gll:l] alrrg vla@ ? I

mn at 4,500 x g. 20 11. add 2,000 pl Wash Buffer 12.
centrifuge for 10 mn at 4,500 x g. 13. discard
flowthrough and put filter colum on a new Fal con tube
14. eluate with 300 d pre-heated (70C) Elution Buffer
Teble 4 ncubate for 5 min at roomtenperature 25 16.
centrifuge for 2 mn at 4,500 x g. 17. OD neasurenent

of the eluate at 260, 280 and 320 nm
DNA purity as determined by 260 nm/280 nm ratios with 320 nm correction

Experiment 1 | Experiment 2 | Experiment 3 | Experiment 4
(a) 1.95 1.92 1.87 1.88
(b) 1.96 1.85 1.88 1.84

(2) and (b) indicate data from replicate experiments (see Table 3)

With regard to purity of DNA, a 260 nm/280 nm ratio (including 320 nm
correction) of 1.8 * 0.1 is regarded as being acceptable. The data show that the
method according to the invention, that is to say the method of Experiment 4

produces equally pure (if not a DNA of higher purity) compared with the the
method of Experiment 3.

Example 3
(A) Reagents

a) Lysis buffer / binding Buffer, chaotropic (7M [lysis buffer] / 4M [binding
buffer] guanidinium thiocyanate, 50mM Tris-HC], 20% Triton-X100, pH 6.0)

b) Inhibitor Removal Buffer (5M guanidinium HCl, 20mM Tris-HCl, 38%
ethanol, pH 6.6)

¢) Washing Buffer (20mM NaCl, 2mM Tris-HCl, 80% ethanol, pH 7.5)
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-27- Table 3 Yield of human DNA, in [[tg/m bl ood]
Experinment 1 Experinment 2 Experinent 3 Experinent 4
(a) 8.72 11.78 21.23 17.96 (b) 8.81 12.57 17.43 17.30
Mean 8.77 12.18 19.33 17.63 SD 0.06 0.55 2.68 0.46
(a) and (b) indicate data fep®mreplicate experinments;
SD: standard deviation 5 Table 4 DNA purity as
determ ned by 260 nm 280 nmratios with 320 nm
<ﬁoﬂﬂ@h@nBnﬁﬁﬂﬁﬁeﬂﬂﬂtmnﬂisﬂxper|nent 2 Experinment 3

a) 195192187188(b) 1.96 1.85
%Amgibsél%té indicate data fromreplicate

féwaﬂﬁnwe(sswe Gﬂasﬂ 18) filtgrt ¢plvmgar(dwith glica try:mifrane, e.g.
NRMeoSBirZBIR oA g&ﬁm@fﬁ a'v&ila%ﬁé"t%lgq\g l?l%éi %El)

correction) of 1 |s regar
acceptabl e. The data showthat t he 10 nmet hod

BYB@petimignt!s) ohéi6teb BYORULAN LydifBUFLS7/M0 ns Bindifebafedhod
(012\' jg(perl nesri? SF%duces equall 1y pure ?If not- a Dl\rlA of

hi gher purity) conpared with the the nethod of
10004 ERFBA bBoodEwaspipettdl intd\h 1BaabBiIESh &@eai 000/ &1 Bysis buffer

PV Fistadti 00 R bR o RS FROErthrS %fatﬁ%ib‘fé LA
arp6s eCa Th@ﬁ%) Mixen i nevOBalcqrHube Hith zbﬁladsrﬂhrb Giter column was
RN S (8 el e elillon: (S5l RObF My ppebiibpe
cepsestation 38@% ewensatmsferm tp.thy ﬁl@BColdl}anIAﬁarann@fﬁgaaron at
I(S@OIﬁ‘é Téd 8, mpd 150b) %lfien}fﬁﬁx%nﬁkm()@gsﬁhffé e%aﬁ%h&f'eﬂ@@'tl)yﬂle

ass | ter col ums
Cesf@gwiéﬁ@ anqthes “é—‘&g BRTOHEP L 48 rf%li %lrmy After that,
Zé)ﬁﬁu.ﬂ aifhshirtg Buffdvbedsaraiyfeliaded the column, followed by centrifugation

at 4,200 x g for 10 min. The flowthrough was discarded and the filter column was
put on a new Falcon tube. Bound nucleic acids were eluted using 500 pl pre-heated
(70°C) Elution Buffer. The Elution Buffer was transferred to the column and
incubated for 5 min at room temperature. After centrifugation at 4,200 x g for 2

min the flowthrough was analyzed by optical density measurement at 230, 260, 280
and 320 nm.

(C) Experiment 6, two-step procedure: Lysis Buffer: 7M, Binding Buffer: 4M

1,000 Wl EDTA blood was pipetted into a 15 ml Falcon tube, 1,000 pl Lysis buffer
(7 M) was added and the tube was vortexed. The mixture was incubated for 15 min
at 56°C on a Thermo Mixer. 500p! Binding Buffer (4 M) was added mixed by
vortexing. A new Falcon tube with a glass fibre filter column was provided and the
whole sample preparation (about 2,500 pl; chaotrope concentration 4.5 M) was
transferred to the filter column. After centrifugation at 1,900 x g for 3 min 1,000 pl
Inhibitor Removal Buffer was transferred to the column, followed by another
centrifugation step at 4,200 x g for 2 min. After that, 2,000 pl Washing Buffer was
transferred to the column, followed by centrifugation at 4,200 x g for 10 min. The
flowthrough was discarded and the filter column was put on a new Falcon tube.
Bound nucleic acids were eluted using 500 p pre-heated (70°C) Elution Buffer. The
Elution Buffer was transferred to the column and incubated for 5 min at room
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5 (B) Experinment 5, one-step procedure: Lysis Buffer:

7M no binding buffer 1,000 | EDTA bl ood was pipetted

into a 15 mM Falcon tube, 1,000 | Lysis buffer (7 M

was added and the tube was vortexed. The m xture was

i ncubated for 15 mn at 56¢on a Therno M xer. A new

Fal con tube with a glass fibre filter colum was

provi ded and the whol e sanpl e preparati on (about 2,000

tempefaaer difier )ckOtrifogutiont 6O Y200 xF. forM @S the aewﬁﬁbﬁ%ﬂ was
X

' . After I ti t 1,90
Byl bod i Pt o 2 A0 e el s
transferred to the colum, followed by another
THBMgi fugation step at 4,200 x g for 2 mn. After
that, 2,000 Al Washing Buffer was transferred to the
columm, followed by centrifugation at 4,200 x g for
Yladmfﬁum'gﬁ@}ﬁ)\,qm[pé@ﬁgﬂoms di scarded and the filter
colum was 15 put on a new Fal con tube. Bound nucl eic
acids were eluted using 500 1 pre-heated (700
El ution Buff|eExpefiieenEbUl ERskrinflftkel was transferred to
t he_col umm and 'BEUbaI cd—for -5 i at room
tegﬁ}erature_ ftar cent ifljbl'il@ on at 4,200 x g for 2
m rfb} he f1 owt hr oligds was| analyged by optical density
measurenent [at 2 260 28 nd—820 nm 20 (C

SeFirent—§, t\,ﬂ,g'%gtop rnr‘gz'lmae' ysi s Buffel(r:)7M
Bi[1%8 ng Buf fler: 2§21, 00D | EQBA bl pod was pi petted

j . [con tube, 1 000 I Lysis buffer (7 M
(ke @) 851 At 50 FetR e Sy mdnga SDHandard Slriadoms

i ncubated for 15 min at 56C on a Therno M xer. 5001
Tebrg ng Buffer (4 M was added m xed by vortexing. A
new Fal con tube with a glass fibre filter colum was
provi ded and the 25 whol e sanpl e preparati on (about

DN A 9Qrity; asclea@ininddeb C0GRALEO hhPAtds with)s 2085 correction .
transferred to the filter colum. After centr|¥uga?| on
at 1,900 x g for 3 mn-1,000 1 _Inhibitor Renoval

Buf fer was transfer | @lpédmbites CBiptfinent 8/|| oned by

anot her centrif% agion s&ep a 4f‘$§§ x g for 2 mn.
After that, 2,0007I .uch?i'..g Buffer-vias tlransferred to
the colum, fol ldMd by I88ntrifugatigon at| 4,200 x g
for 10 mn. The, 30 Iovvtlrgoough was scarnded and the
filter colum was pit—en—a—+rewFal % n—tube. Bound
(Hreddb tindiqatpsdaipfremetepliene expierignen6sée Tubke H)eat ed ( 700)
Elution Buffer. The El ution Buffer was transferred to
Et he col um and i ncubated for 5 mn at room - 29-
—F%‘-H%Jg-ﬁature. After centrifugation at 4,200 x g for 2
(A1) Redghetsf | owmt hr ough was anal yzed by optical density
measur enent at 230, 260, 280 and 320 nm Table 5

a) Lysis buffer / binding Buffer, chaotropic (7M [tysis buffer] / 5M [lysis buffer] /
4M [binding buffer] guanidinium thiocyanate, 50mM Tris-HCl, 20% Triton-
X100, pH 6.0)

b) Inhibitor Removal Buffer (5M guanidinium HCl, 20mM Tris-HCl, 38%
ethanol, pH 6.6)

¢) Washing Buffer (20mM NaCl, 2mM Tris-HCl, 80% ethanol, pH 7.5)

d) Elution Buffer (50mM Tris, pH 8.1)

e) Ethanol (absolute)
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| CIleselﬂraBlohﬁe5 M)Ms tanskrredi t@gthb \fifee rcomiﬂg%ﬁer@ﬁﬁfﬁgﬁﬁ% at

Yield of human DNA, in [g/m blood] Experinent 5
Experiment 6 (a) 5.95 11.35 (b) 11.35 13.02 Mean

8.65 12.18 SD 3.82 1.18 5 (a) and (b) indicate data
fromreplicate experinents; SD. standard deviation

Table 6 DNA purity as detecspoed by 260 nm 280 nm
ratios with 320 nm correcti on Experinent 5 Experi nment

6 (a) 1.92 1.94 (b) 1.88 1.81 nean 1.90 1.88 (a)
Additiphdllyi neliessatye Glassafibreofiltére pblugds € %&eﬁﬂleﬁ%énﬁr%ﬁ@ e.g.

AR B <Stuset b TRy e heec Re) | E‘EX

[lysis buffer] / 4M[b| ndi ng buffer] guanidini um

(?)#))EI n%&?[%?{lﬁ O%g m%gr Y%g uanR/Q 8] %L‘l’ﬁ‘%pﬁg

Trls HC1, 38% 15 et hanol pH 6. 6) c) Washi ng Buffer
@O BNrCA blé’dH\AVIJ eftld 1nt§g0/1’59ﬁ1111?519§ ng.é? Oﬁb ul (igrsm buffer

ff T
(? é‘g)ts{ﬁ’gﬁr]i%é agré ﬁ(l%’é’r‘-‘ i ag If‘fgltﬁ’gﬁdnfébew;ﬁ wd iasebdtedfag 15 min
dt |5I51®bn adl'hdtﬁfﬁﬁ Mixét. tAhné&i Falesh AERFaDS Flags ﬁ?br]g: filter column was

| |
ere §(§ qto% %&ﬁ; .rﬁ%zé‘%ra 'Og\éz!@%*lteﬁ OQPO@bdGheotIOPe

bt T i RS Tl B Rt BB eraues Joinelerb o the
c*phgm'm f;@ﬂgw@i b enothendeatrfigitoon &Bp ai 4,200k lgggEZ @findAfter that,
ZTd'Ulﬁrl—[TW MH&Sg n%uf%v\e/arg@%’ pt?aglls/fégjégttg E%: %l‘i@lﬂa q%gwgéll%lcgntnfugauOn
L;bglxa 0540 (nalgomle Hoptigopgh waadiscaded and the filter column was
put on a new Falcon tube. Bound nucleic acids were eluted using 500 ul pre-heated
(70°C) Elution Buffer. The Elution Buffer was transferred to the column and
incubated for 5 min at room temperature. After centrifugation at 4,200 x g for 2
min the flowthrough was analyzed by optical density measurement at 230, 260, 280
and 320 nm.

(C) Experiment 8, two-step procedure: Lysis Buffer: 5M, Binding Buffer: 4M

1,000 ul EDTA blood was pipetted into a 15 ml Falcon tube, 1,000 pl Lysis buffer
(5 M) was added and the tube was vortexed. The mixture was incubated for 15 min
at 56°C on a Thermo Mixer. 500u] Binding Buffer (4 M) was added mixed by
vortexmg A new Falcon tube with a glass fibre filter column was provided and the
whole sample preparation (about 2,500 pl; chaotrope concentration 3.5 M) was
transferred to the filter column. After centrifugation at 1,900 x g for 3 min 1,000 pl
Inhibitor Removal Buffer was transferred to the column, followed by another
centrifugation step at 4,200 x g for 2 min. After that, 2,000 ul Washing Buffer was
transferred to the column, followed by centrifugation at 4,200 x g for 10 min. The
flowthrough was discarded and the filter column was put on a new Falcon tube.
Bound nucleic acids were eluted using 500 pl pre-heated (70°C) Elution Buffer. The
Elution Buffer was transferred to the column and incubated for 5 min at room
temperature. After centrifugation at 4,200xg for 2 min the flowthrough was
analyzed by optical density measurement at 230, 260, 280 and 320 nm.



concentration 3.5 M was transferred to the filter

columm. After centrifugation at 1,
Renoval
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t he

E%ﬂcentrlfugatlon

centrifugati at
was anal yzed

000 | Inhibitor
)10 col um,

pr e- heat ed

900 x g for 3 mn

Buf fer was transferred to
foll owed by anot her centrifugation
step at 4,200 x g for 2 mna31After that |,
Washi ng Buffer was transferred to the col um,
at 4,200 x g for 10 mn.
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on a new Fal con tube.

U biaa
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26@a) 280 and 32@95n1 (O Expgrinmept 8, two-step

prg: dure: LySis Buffer rrdipg Buffer: 4M 1, 000

| EPTA bl oodl waslihet ¢ 20 a 16 m Fal con tube,
Q@éanl Lysils buBkEr 2D (59Mg was| added and the tube
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(a)omrorbmmhchtbyatam ﬁspheae exbeii@éna EDORakdHg dWihh
glass fibre filter colum was prOV|ded and the m%ole

sanpl e preparati on (about 2,500

Tablefentration 3.5 M was

chaot r ope

transferred to the filter

colunn After centrifugation at 1,900 x g for 3 mn

2!

Buffer was
centrifugation at 4,
owt hr ough was @i)sc¢ar dgghzand
put on a new Fal gon[TUube.__ BoU
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After that
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transfe
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Faperiments 7o Expriment 8 The
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t he iphter

col untmm was

er Wdot r an

d nu01e|b

aci ds were

70CH-?Fl utifon Buf f er
sferfeg to
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16 (b) 11.35 12.20

room

st T o 23 Pe TR

ure. After
%Nomthrough

density neasurenent at 230,
-31- Table 7 Yield of human DNA,
Experinent 7 Experinent 8

(a) 5.95
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Mean 8.65 9.68 SD 3.82 3.57 (a) and (b) indicate data
fromreplicate experinents; SD. standard devi ation
Table 8 5 DNA purity as determ ned by 260 nnf 280 nm
ratios with 320 nmcorrection -Experinment 7
Experinment 8 (a) 1.92 1.91_36h) 1.88 1.92 nean 1.90
1.92 (a) and (b) indicate data fromreplicate
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Patent Clains 1. A net hod for adsorbing a nucleic acid

firoma nbdﬂ@dcp Sr s orbaEPA BublticlachP loth aGRGical Mlb %6 3%olid

the s s of (a roviding an aequous |ysi's buff
t hat P 8 8??8“‘%%&5&?66& agent; 5 (b) mixing the

lysis buffer with the biological sanple, whereby the
t f th h t
s baPe St TR B R OB SP T AG AR P
(c) .db)sehixingg tlzn Lpsislituiffen awithnthenbiobdgich astmpigi whereby the
agent in ceﬁceﬁﬂqh{i‘rg ofthe @ﬁﬂ)‘ﬁ%#?c ?%ln't’ )%Eu?rg%%@ P&ween 1M

addi ti onal aotropic ste

(b), theresd Mn%fldel§§¢hﬁi@ngﬁ@f@@fﬁ'§ént ration of the
ChaOt(EPDId@ss@E"iﬁg an Iaadtthﬁamrﬁ&lﬁfteofbahaeabﬁctig%ﬁt i or Miding an
(d) contact Ea’gmxtureo Cﬁgtf g w th the saolid
phase, 9‘5’6&99 SOUoB CoP 3l {CRAQIEQIIC AEINIQ i mixture
m xt ur e tod step&b)k Olhereb}pii’aa&asmé&écon&lﬁrdﬁ%hfdf(ﬂh@ﬂﬁ@frdﬂnﬁ&gent
to claim, 1 char ac er| Zeﬁbaﬂrb% it the chaotropic agent

co

i s sel ect e é’ 7o ’sting of guanidi nium
hydr dghl @pn@etm@ ulammimmra mof Istepc y@natith, tiipuanlidli phiasen thereby

i sot hi ocyaﬁglﬂ't)ﬁlg R nuddib 2kl #oA iilGnixAld 18 heokid lphase

perchl orate

2.  The method according to claim 1, characterized in that
the chaotropic agent is selected from the group consisting of guanidinium
hydrochloride, guanidinium thiocyanate, guanidinium isothiocyanate, an
alkali iodide, and an alkali perchlorate.

3. The method according to any of the claims 1 and 2, characterized in that
the lysis buffer of step (a) contains an enzyme with proteolytic activity.

4.  The method according to claim 3, characterized in that
the enzyme with proteolytic activity is selected from the group consisting of a
Caspase, Proteinase K, Pronase E, Protease from Bacillus sp (Esperase), and
Subtilisin.

5. The method according to any of the claims 1 to 4, characterized in that

the lysis buffer of step (a) contains a detergent.
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3. The nethod according to any of the clains 1 and 2, -
characterized in that 20 the lysis buffer of step (a)
contains an enzyne with proteolytic activity. 4. The

met hod according to claim3,,gharacterized in that the
enzyme with proteolytic activity is selected fromthe
group consisting of a Caspase, Proteinase K, Pronase

. P i (=) - and

Subt %ﬁﬁoég&?&%gA&%ﬂ%ﬁ%ccoﬁ%ﬁ%@% any of the
clainms 1 to 4, characterized in that the lysis buffer

of sttlge_p d@&%’gdh@ nhaghs glyéis ﬂtﬁifﬁ OsMitep d(3)4 is @ﬁle%rﬁtﬁ hﬁ&ltnhﬂﬁ group
according.to clai character i in.tha e

det ercﬁgﬂ%mrgn fhe S{‘T’]@"‘% tffﬁl’fjf‘@'ntl ogf'lffg epri(‘él)‘mps ddesyd; egplfate,
1|‘_ r om@dﬁﬁtx@nﬂh}dmm&hﬁbmﬂﬂd@f Daiyctvlidodedy) Soliuat e lauroyl
i thi egyl s t . .

ety HRDABER T KA G Sivssa 30, O riw-pluogie, Noridet P40
Sodi WHABSooSulpbobetaived#ne, Triton- X100, Tween 20,

Cctyl beta-D gl ucoside, Nonidet P40, CHAPS or

Sul phobetaj ne 14. 7. The nethod according to any of

the cibgimethad acgopling tezanyof ghe cleimsilrioton sharadterizasi indhat
phase conprises a porous or non-porous n neral
substyate.sel ected .fromthe group consistin f

oi I 1 ¢ SRlid Plypss camprisss & Porg i, Pt ROt} pRFGHS migral substrate selected
zeol iftoms . th8. grdtye consibiiy of csilichi pel, tebasanfibers, yhiats|fierss and
1 tozgolitggaracteri zed in that the solid phase

conprises magnetic glass particles. 9. A nethod to
isolate a nucleic acid froma biol ogi cal sanple,

@onp r’ﬂh%inrﬂ&h&hfccoﬁfiﬁé)ﬁ) Qxfy oFthel &ﬁ'%mﬁ Ny i6_(,j Eﬁ‘&a&&{feﬁ?&?ﬂaﬁ

lysis buffer that contarns a chaotropic agen
m xing the lysis buffer wwth the biol ogi cal sanple,

wher emsdliaq)ha@@m@ﬁseafﬂagﬂetféfgmsbgaﬁiam.t ropic agent in
the m xture is between 1 M and M and incubating

the m xture; (c) dissolving an additional anount of
Ghaotk opithodaigastlaiera micleiddcidgran a K6logeglisamspls péathprising the
cont aidk E addi tional chaotropic agent to the m xture

of st e‘% ? ), thereby increasing the concentration of

the chaotropic agent in the mxture by nore than 0.5

M (da) Prpeowidingandequk ysRIAFRr 88 c&ARhAE thrdpi€agent;

m xt %)e %flimsntge ELlne( ‘ig'sigM l)tulgfe£ hweith the biological sample, whereby the
concentration of the chaotropic agent in the mixture is between 1 M
and 4 M, and incubating the mixture;

(c) dissolving an additional amount of chaotropic agent in or adding an
aequous solution containing additional chaotropic agent to the mixture
of step (b), thereby increasing the concentration of the chaotropic agent
in the mixture by more than 0.5 M;

(d) providing a solid phase and contacting the mixture of step (c) with the
solid phase, thereby adsorbing the nucleic acid from the mixture to the
solid phase;

(e) separating the solid phase from the liquid phase;

() optionally washing the solid phase of step (¢) with a washing buffer;

(g) eluting the nucleic acid from the solid phase thereby isolating the
nucleic acid;
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solid phase, thereby adsorbing the nucleic acid from
the m xture to the 25 solid phase; (e) separating the
solid phase fromthe |iquid phase; (f) optionally
washi ng the solid phase of sésp (e) with a washing
buffer; (g) eluting the nuclei¢c acid fromthe solid
phase thereby isolating the nucleic acid; -35- (h)

opt i (YA | i e I ' f
{FomPhe BEAD BebBuffe bELOME BiF oF ik B} affhifle ke ana
aci d. 10.18%@131@9@@@1}3@@@@019@9 aadd.cl ai m 9,

characterized in that 5 the chaotropic agent is

sel ected fromthe group consisting of guanidinium

hydr ochl ori de, guani di ni um thi ocyanate, guanidi ni um

i190t NTheayéthed Gccodding 8 Kainh 9] Qdiderizad th @a: al kal |
perchlorate. 11. The nethod according to any of the
claims 9 and 10, characterized in that the lysis

buf f ¢he chacttapic @gyntdentietted favm e¢he preupndmiispng tofodughidinium

actiyj . .erg .t2. The net.hod.accordin

for oo, aldnfifliihRlbeante WELTEHIRT RS, an
pr ot édfalitipdidgcaridan atkalsperelilerateed from t he group
consisting of a Caspase, Proteinase K, Pronase E,

Pr ot ?ﬁlse f{lom Baci |l us sp (Esperase), and Subtilisin,

13- anidhepethad acqoding tq anyeefitheelaims ¢ and 1 (hshapegfgrized in that

consi sting of Sodi um dodecyl sulfate, Lithium dodecyl

sulfate t yltri.net hyl ammoni unbr om de,. Deoxycholj ¢

ot o ENISHHEE AL S7P LR p e itk PO oo v and 2
Cct yldetepgdnd- D- gl ucosi de, Noni det P40, CHAPS and

Sul phobetai ne 14. 13. The method according to claim

12, characterized in that 20 the m xture of step (b)

d@nt dihsgnethed pecording tudlaism il cbaragigrimediinrthatm

t hi ocyanate at a concentration of about 2 M Tris salt

at a.concentratjon of _about 25 nmM Triton- X100 at  a,
conc éﬁ‘? PUAYSWER PERSRRIVic eAVits i3 sRkeotRA f 8| thgroup ggnsisting of a
Pr ot dlaspase, RrotuihasedlyProhsse(l, Protehsst frém aBdcilUistsy @sperase), and
Pmt%gl%ﬂfl Kin the mxture is about 3 Um, and

wher eby e’ pH of the m xture is about 6. 25 14. The

met hod according to claim 12, characterized in that

- 36- and the detergent is selected from the group consisting of Sodium dodecyl
sulfate, Lithium dodecyl sulfate, Cetyltrimethylammoniumbromide,
Deoxycholic acid, Sodium lauroyl sarcosine, Triton-X100, Tween 20, Octyl
beta-D-glucoside, Nonidet P40, CHAPS and Sulphobetaine 14.

13.  The method according to claim 12, characterized in that

the mixture of step (b) contains the biological sample, guanidinium
thiocyanate at a concentration of about 2 M, Tris salt at a concentration of
about 25 mM, Triton-X100 at/ a concentration of about 10% volume by
volume, and Proteinase K, whereby the proteolytic activity of Proteinase K in

the mixture is about 3 U/ml, and whereby the pH of the mixture is about 6.

14.  The method according to claim 12, characterized in that
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the m xture of step (b) contains the biologica

sanpl e, guani di nium hydrochloride at a concentration
of about 2.7 M urea at a concentration of about 5
mv Tris salt at a concentr %IOH of about 5 nmM
Triton-X100 at a concentratron of about 9% vol une by
vol une, and Proteinase K, whereby the 5 proteolytic

aCt ' t‘h‘ t}‘:a%:m{roq‘ @ieBa@ %&#ﬂ}.ﬂ%{‘ﬁleemn‘tffélp al aﬁ@ﬁa“t idinium
4 4 hydtodileide1a a trmcenmtmuofé\@w &, tueseacataa ﬁoq@ntratlon of

char aghue'si A ’Fr[& §aﬁ‘ta'£t 4 B8ndThihttireoPhboik SAmR) THHEANRI00Sat a

t he bi ol ogi cal mpl e, guani di nium hydrochl’oride at _a

c onc@mCPf&TarU@ﬁ o DA vszlumq\hy YRlRGRe AT TEigiasR K BHETRY the
OL 1 oAl aohvﬁynM P}_d’tblﬁaé‘eakt it thed niRfEE R Bi faBbltéthl ntf/lﬁﬂ and
about at .a_ con trat about

Nad W&?fea%m?gﬂﬁhs%ﬂﬂw Bt 4 BRF 6 50Tt one X100 at

a concentration of about 9% volunme by volune, and

D5 OL 8103885 o WSO L 1E 17 SlaERhoHeR iy Vi Ty O

‘ot el hase dure %% and
mhereby the pH of the m xture is between 4. 4 and 6.5.

15 1 tu?@té}o‘gt ‘E?’f C@oﬂ sO % 3618?0%1%& RRHRCT Eﬁdxﬁcﬁﬂlum

in t at e m Xxtur I's | nCubated for

t

m n byirochleside ata aoméﬁgém é oyt b ired 8t czwngﬁaon of

abfﬁh%&ﬁq 6 wg&r gy dalteatmh ;Goﬁéeﬁmlalﬁon i ag;@he@i éﬂM, FIVEA at a
(0] accordi n 0 a Cl al ns 0. ,

e SBre e PP abu By mi, NG (o Foncenteictt of about 8 mM,

por oUsitaarXh@h-gdoa ocomcenitratioal of bettr & wihmet eyl vohiime, and

f

o PR AS5) G Bl o, b BT ol B

to aisyebent 3 HAnkland mhemeby sherpil %ﬂmramﬁ iseiween 4.Aand 6 5

the solid phase conprlses magneti c gl ass particles.

Fiar T65 wrisdroritinae oo 1S ez antitampi o

conprises bacterial cells, eukaryotic cells, viruses
y
or mexrtrﬁlxrtgrse ct)fhs%pe ?tf))' is incubated for 10 min to 30 min at a temperature

between about 20°C and about 75°C, whereby the mixture is agitated.

17. The method according to any of the claims 9 to 16, characterized in that
the solid phase comprises a porous or non-porous mineral substrate selected
from the group consisting of silica gel, glass fibers, quartz fibers, and
zeolites.

18. The method according to any of the claims 9 to 16, characterized in that
the solid phase comprises magnetic glass particles.

19. The method according to any of the claims 9 to 18, characterized in that the

biological sample comprises bacterial cells, eukaryotic cells, viruses or
mixtures thereof.



