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I 22422 -M Adsorption of nucleic acids to a solid
phase The present invention is directed to a nethod for
adsorbing, i.e. non-covalently binding, a nucleic acid
to a solid phase. Furthernore, the present invention
pertains to a nethod for isolating a nucleic acid from
a bi ol ogical sanple. Many bi ol ogi cal substances,
especi ally nucl ei c acids, present speci al challengg§4ij1bﬂ
5 terns of isolating themfromthelrrmiurw =
environment. On the one hand, they are often present in
very smal | conoﬂﬁhbf;aidnaﬂsluamtacma té Asoled pigdse hand, they
are often found in the presence of nmany other solid
and di ssol ved substances e.g. after lysis of «cells.
THi& presmssinyérginndisfdifectedt tot 0 nmesleddafoe anksoﬂbmmas ubﬁ-cowﬂently
u SAYS whi a

Qopar %ﬁ{‘%%@s%g??ﬁ&“ bt G2 fseftint dfiquperains
oo aspetioflifer isglapmgppereléiescidffrom a bmllc@mal sample. Such
blospeC|f|c assays play a ngjor role in the field of
ggsgng§tics and bi oanal ytics in research and

Y Gistlesital sebstapaessespéniallyi mdlic reifle pressatgiecial ehallenges in

htytms of ﬁaan@gltmsﬁm memﬁanﬁalaesﬁ%ﬁn@ﬁ@ dr?ﬁl%p)tn‘a ahl ABBHare
I ON assaysS us

SR Biaret A, PO TRl G URAl o S0 @R foRPEY hand che are often
doiinld amtleyiresenee ¢f. mBN%thEthoB&IAnd dasslecd wbbigacnd elgeffidrdpsis of
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specific Feco
CASHAYE @’ﬂmhtaélpyi the defectom Qf sgecifinnudiec midaor gentetetion of specific
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tw i.gonucl eoti d rimer
r %’élois%‘ﬁ a(nﬁcbva?ar&é@@f lrb@aearw ugl develgpreos Examiples fex biospecific

aisiaf?y\lsar%hﬁylﬁ(fd@ﬁing%ssa?ﬂmidnfnhﬁ@t hQ8ysO0hn@ ﬁa@@;ﬁb; \ifand assays.
qﬁgFch acl d re to dg@ ctabl e, I'evel s by

t SHigh) assavs i 35§ Pﬁﬁ’é‘gpfpééléﬁwéé’l%ﬂllaf detection of
desbey mdlamtymee gb r}}{mho&ﬁm I:{éhc%eMﬁgcﬁ\JucEMﬁii@§rob‘é§ with a

[ efore e cleic a

qg‘iﬁ%z"?ﬁl%. P3N BuePSuds Saiyh spibic i fash fgg%%gi%orbpf Asslgeted
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RHE | sblefifve Efn‘aﬁﬂé) o‘Pthz%' on%éfm{l&s g?%?llpltﬂg daogyr};qerase chain

m Xt Uur es er ent inaceols
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of . the canmponent of terest [ the nucl ei‘c aci
BobARA Y, § the présemce phdeseRmarioetids inphothatern verbfidess

fungal cell, aviral particle, or the ceII of a nore

Q. an| a h nan | 00 .I or
gﬁrs S-)C?De ) ﬁﬂmforg %Ilé C?%Ciel‘é acigs 522 yz qﬂeeqafetgf above-
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treated
e.g. proteinaceous and non- protemaceous components. Often, for the first steps,

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



10

15

20

25

30

or wiwth chemcals to dissolve, degrade or denature the
cellular walls and cellular -2 nmenbranes of such

organi sns. This process is conmonly referred to as

lysis. The resulting solution containing such |ysed
material is referred to as |lysate. A problem often
encountered during the lysis3s that other enzynes
degradi ng the target conponent, e.g.

desoxyri bo ucleases or ribonucl eases degradi ng nucleic
afregbrangs of sach prggnisws: Bais Pipaess s ﬁenmrgleref@r@%mwembms The

dtb@ﬂﬂﬂﬁg lsylatisn cgﬂﬁﬁﬁngjﬁﬁhQﬂeﬂgnat@ﬂﬂ)fm%&r%ytoaal %aQeA roblem
sent out3|ge the cells qr ave atla
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néiﬁl'oﬁh@nsalgél&%;l fo mérﬁﬂﬂ? ot %bgﬁl‘gﬁtcl{}lﬁ’ﬁle§%1c@lcdrg Yot %o cells

nor extr rom si's m xt

3é1 F?H@? Péi?‘glelaé der PdeAICBrlﬁbf‘éldBéé@&ea%%ayn hm@?re oaraalmal
lthespyeral nethods for the extraction of nucleic acids.
Sequence- dependent or bi ospecific methods include,
e.g., affinity chromatography or hybridisation to
| Innthlei haxs stepprodlibe .Sarﬁplqbqﬁlapﬁ'-atlmdeﬂﬁﬂ'dﬁﬂlo“obn the ltsm step, the

d
AR AL Al PO PSRk §y B o e
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etyl trlnm:yl-mwmnlwn r omi
QtHﬂ%PSFlﬁF 78gthods dpdude e affidiyesh r@u@ﬁompqwcpr diybeidisation to

Ciﬁfm(\ilﬂhseﬂq&obé%d s&:[@hteOithpaﬂéHﬁM phRRoSUeHhiAP n’%‘tll)d&‘EInclude,
g%ﬁ c .earths, ti.qn t.o nmagneti cal
I Dapibiat]) GaGio itk R pRisHloragrmy, Gt SpR sith pure
mh&notlcasxsudeanolh aatractjurc w&thg dilter gaper, Rixtr@ctiodivAeH NPicelle-
| Str mat er
hrepli o & CodliRuh b Rt B Sl lnlRe o B biied.
dntesealatimgsly ﬁESSUlCh @s wariling derpvativts, aibommnhav@:stnatds guch as silica
ggljblf &ﬁfé)nﬁﬂ da8NEQdsoh (')ﬁ’ & nggnjxe?i'cgll hQ&aﬁi@gla?se%J}BH”Q l\ﬁIGP)

rticularl ylntere3| forTextr
M sPepre sHadg Pﬁ{}&lf‘éulend&ew@émtr@plc:ac amsSmmeatémdmg of the

a‘hich:ﬁﬂ@&id@t&ﬁrsuﬁb&it@%ﬁ& asa Iﬂefeﬁhmvﬁh d\lsmlcaelsﬁrf?&' 195preferred
are se

ke 311508 Pt kSonsgng pyclticRots Je ashhars (hbe Gtk and even

pmasthdédcnud$euﬂmﬂxmhﬂer nucl ei ¢ aci d-cont ai ni ng
organel l es, can be purified by way of binding to a

sol i d phase such as a mnera
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 cell 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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substrate, washing said mneral substrate with the
bound nucleic acids and releasing said nucleic acids
fromsaid mneral substrate. 3 Adsorption of nucleic

" acids to glass particles or silica particles in the

presence of chaotropic salts is known to the art
(Vogel stein, B., and G llespide, D., Proc. Natl. Acad.
Sci. USA 76 (1979) 615-619) and provide the basis for

chromat ogr aphi.c. purification and separation processes
%ésom}tqrbpgna@ﬂaéadmt% SlarnBaticles of sBicapertigles in thepreserce of
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A oS ET 0 s hsc
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Q@ﬂﬂ%ﬂ)&&m cgB _F@‘I’ES‘? 395303 LKL AR cARRE ORGils H{eosteﬁhn\?e lﬂf]dwg of

cel due e arage t he Iass artlc es fromt
c’tﬂ%l Fekrip glast st a6espic F@E"%@a beliannapd semratingihe gucleic
Qicidd Grdrh kbaRnah £t sl bstdgﬁ@d@,rprﬁieﬂﬁsorfdeﬂQéméﬂﬁé :I%rs% arate the
T n e owever r ev nts

358 gatticler i he Rndt iR amtoa by Batidd hay B SRS fentffiged or
dluidsaang| drawn 'Ithmughglm fibag _ﬁhtnisg:'l‘ha ris iadiresing Gtépyhokiclérz ehat
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Van n eecribed e.g. Tne

anol nore a eous
Al derton, RP., et al., Anal. Biochem 201 (1992)

sk SEeaRE Hi Seend e »

al on
mgéﬁ’éénd? 8 ImiTE Advantagsous geaewdf%nm erton, R.P,,
@t higi vadl. Biethean 2o byw@pphsﬂ Nep andagmet 00212 8l thidP@cedure, the

k. 05 et S e e 0 g
pepcatdd fon st ariglhdadivant gepplyiogavriagnetia: ﬁtl’daindt Ihf&formmg a
Wa@ﬁ sﬁbt ﬁ‘ftérocghe' @asﬂgﬁep, ﬂ'{ @g}cle\/cgacg;ﬁrare H?A %Cfrlssbuffer Th1s

variety o IBst dice
@g%@dprwséodleﬁﬂvwa% hpweyss, ia thatsthe Preqmtasmp rxm‘etohaleetlve for

GRRIeROkci RERMBEH alvarib§BRVRiPLADEGIFRAuBUHMYe! bieSgeRtinated as
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



10

15

20

25

30

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

| ayer containing streptavidin, This product can be
used to isol ate bi ol ogi cal nﬁ%erlals e.g., proteins or
nucleic 35 acids, if they are modified in a conplex

coval e
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ammhemtmaﬁalajf Bfrogeald Sortdmirmanth&hicBnyAlhatd c ﬁr@&@lﬂw&h the
o1 f ac]d”:mts whi ch may have copurified with t

nuctei ¢ dci d. The mechani sm by whi ch nucleic aC| ds bi nd
to the mneral support in the presence of chaotropic

m%@cl‘}aﬁm% @HICE n%l(IMlCCJC ré)ll‘lCII Hh.lg. rtmﬂprg Q.l%}l &qﬁ ﬁps}esence

he I nteraction nuc elrc acid
é)él qPapiropis ageats e ﬁeéangwbﬂnd@ﬁaﬂt tshlaypothesieed thasithe nzt@ractmn
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pr,esence f h| Concentraé gns of ¢ aotr0p| C agen

{PHEOTPe 42 ¢ Hisn i ‘-’f&i nSPPoHu ARl deratyte. THe thagpesencg of high
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ffer Q t.ren
SHREBER a8k BhRs2og By At FrrdVing BF Mt sipanh Butters of
lewdetisstggnggt.er than 25 about 50 bases from certain
bi ol ogi cal sanples. An aequous |ysate containing
chaotrogﬁic ions at a caoncentration above about 2 Mis

Boudbet ladisrlesse methqdsifer iselatingsnegleic addowisk dengihorgreater than
lapsat 80tas&l frofd cBrdif bidloglcdl $AnpI8d 84k Gdqls@Fsate containing

cgaotroplg 13113 at a concentration above about 2 M is produced and the nucleic
acids are adsorbed from the lysate to silica material (also referred to as “binding”).
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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A slurry or resin conprising silica material and
chaotropic salts is added to the biological materi al
thus resulting in a one-step lysis and bindi ng
procedure. The 30 nethods for |ysing a biologica
sanpl e disclosed in the docunent include |ysis of
bacteria using al kali hydroxite and SDS, |ysis of M3
or lanbda phages by incubating the phages in the

presence of, 2.8 d|n|u sis of fresh or 5
b5 SR8 sl P HEE Ah e e e peiencentt e B Busridipium.
oﬁdmtﬁnal]l)ghhhmdylmmmme Added toodidlylsing. N- | aur yl - sar cosi ne
is used to aid lysing. EP 0 389 063 and EP 0 819 696
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iheffeebyh&@by 60D meriﬁarphﬁts off thé ebfldiogiltﬂg;hﬁm@le ?rfamﬁ@(egefvﬁh 900
vol u arts of, a is puff.er an
rQcih'?rgrre pa!r:(]’t %nglysallgg | Ffe gn%o  Zgfu mﬁsg%{ﬁs glat SrfacPires t‘és an
uadlierreptise ko using slicsearse: dtber prooedittes @s dasceibed sheiehedlica filter
Wﬂ%&ﬁﬂﬂsﬁk%]ca filter 20 material is used. EP O 658

64 descri bes nethods for the chromatographic
purlflcatlon of nucleic acids by way of
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TCONT O B R e
Qoniavetiop oftthe Chaottqymceagedth ini deeahixyure dnbetiwesn pbewnor M and
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dl tional tal ns det er gent. ase 1s a
er. Optlona]ly, the mixture add:tlonallyr contains a etergent A protease 1s added

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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and the m xture is incubated. In the second step
(binding), an al cohol is added and the resulting

m xture is contacted with the nucl eic aci d-bi ndi ng
solid phase. 30 The nethods of the state of the art
have certain di sadvantages. Therefore, it was the
obj ect of the present inventidh to provide an

al ternative nmethod of preparing a biological sanple

c i N I f.rom
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"Rk, rﬁﬁr@ﬁerlq EW%M ﬁ?fs'tﬁﬁel n i f({rﬁig%ﬁbbgwder” or

nartl s coat ilica, glass, quartz
P oWder” mterifigeters fo fsrgeluﬁla@qi@t wotrichwhich, s dispetsed rin a

tlh:[imlﬂ phﬁ_b @f.lch M/\ﬁiﬁﬁd offanic PEWHR i hﬁ%r a%&@ﬁd@lsolhﬁgﬁrﬁroﬁgces a
I ne C In a

[ nmet eri.al,, whi, IS
| RS 48 i PRLEF) iy re R G B iends tgyinclude
atebﬂatsusn sdiidt itlen popdadd aastetial me&iﬂsaggme aaaae bh@rsﬂ}l yields a
nded to inclu
1% Oé'lt 8/[1(’:1'1 9:8 ?[liii?d Whtﬁaa q]\%ér é%la%%ﬁuc aﬂ a’,{gqg%lésn 50 utIOI'l
gatlfeds lmder%wd |thyti ¢helsterms smenenmnsmmm” and “high

{
%F‘E%‘*.‘%ﬂ“’“” TR e Ui SOAER (%GB AbAHIHE Ueouans solution
ﬁ?tgwsvlaﬁqfrems@lﬁ%@éw alty i confiepiatiens rraualt foaer greaterghan about

tihef. Pedféreedsire ERGHth P sakONE@INEmEd RS bR & @eauous
solution that results fromdissolved salts in

concentrations equal to or greater than about 20 1 M
Prtef ewvestdranepckiaglyr fophd tha p&'fdmmeI’hCBm 32 |l?§i§ affl Hinding

L T
aﬁlt‘i@igﬁémpie WWhe?fnetﬁﬂuouﬁ b'he bluffes torstieing  shavtiapic agent and
%ﬁ&ﬁﬁhﬁg‘ tRY nRitrf%int (i€ sl &%5 Cal Cﬁéﬂ%tﬁtl%t& A chaotéoplc

%HOUS lysis buffer contai ni aotroprc a
;PR GRS 4 1] 0 eanisBesrtcentaged with a solid phase

e;epatembf Btﬂd@:ﬁg ahicltibacbarhéePy theRuddentid ﬂ]@qldﬂléﬁ;%& is
ﬁ §m5§ an the m xture is contacted wth a solid
IR %gﬁﬁ?é B#*6i ndi ng nucl ei ¢ aci ds, whereby the
nucleic acid in the liquid phase is

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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adsorbed to the solid phase. A first enbodi nent of the
invention is therefore a nethod for adsorbing a nucleic
acid froma biological sanple to a solid phase,
conprising the steps of (a) providing 30 an aequous
lysis buffer that contains a chaotroplc agent; (b)

m xing the lysis buffer w th7the biol ogical sanpl e,
whereby the concentration of the chaotropic agent in

N84 XL s betwe and 4 and ting the
oA o P B g o Piieic, PoMEP. (RhnoUhFEevg increasing the
chamtengptmn agehe Ghnotmdipmc@lar[tgmaﬂleaﬁmuﬁtésbﬁ @xhdﬂeltﬁﬁh 0.5 M; (d)

&Q%%th{éggu %n?tqgelbtof ?{Lﬁegcg haat ﬁlgtf écglg:‘a %gas[eh ereby adsorbing the

c@HéléﬁtaF@tfr@nt rrlvﬁereo‘-hatbuoildlphasegent in the mixture by
nor e Fhan 0.5 M (d) contacting the m xture of step

(gé\mégl Qe sol i d_phase, thereby adsorbing the
nitceesnd epbedimenhpf the invertion és 2 pethvl togkdlete pmasieic didifrom a
fdhfgiicﬁ bresle ®Mprasind ﬂﬁ@ stepY 3%% bev'uﬁn aﬁi@&{;ﬂq té@ls buffer that

I
LETufnS pthRP e aede (b e he s, m%feameta”%@oglgaé semple,

bwherby tlnatonceﬂﬁﬁtﬁnmsf ﬂletha@ﬂrélﬁiﬂlagerftgﬁ the Hﬁ?ﬂirms)ﬁeﬁgeen 1M
I,ca

t I uff w th the biol | e, re
{ Hd (%1?1[ & z‘n?r aty o‘ar%1 T &’tehlémgﬂrﬁm sté"l‘é‘(’j‘g% ﬂd‘flﬂ’é*ﬁ amunt of
nfbaotgopid ageb@nmeddmglvh aaquebud sdlutian dontramm@iddi@oﬂdh €haotropic
r C S Qpal. ampunt o
n&gﬁi? rtg ptlh% %%l)g{rl]l% ?{;] ngg(él‘ng d tl’?eggdafﬁ] mcreasm g oﬁogﬁergﬁx%on of the
HORISpeREHHI theoma:rtur@ﬁazompoqotfun Qs@bht(di pravidingiaxsolid hase
Odnd E@Radtl, the REKRRY of Bep ?é)s\lvﬂg tﬁ@&lﬁg@ﬁggttﬁ&%%pydsg;hgng the

the. .cha tro ent in
MUdes aﬁa ngr}ﬁgmgﬂ%ﬁ? prﬁffhé@hasan& sensraitngithgsalidephase from
nibet ligued qlﬂ'laﬁi €p ()}ﬁlioﬂMHf hvaIsHﬁ St@le's@h@']ﬂﬁ% of E‘c@% %Yh a washing

RIS AR KT Do B el
| dcigsi (dj p)page;;lly( Pprecipiatiog tel yudds biid eftshg @0 lfch ph@slaaefand
st &Rt e &ﬁﬁﬂ%fgudﬁygéﬁr (g) eluting the nucleic

on1 € so

acid f aseé thereby isolating the nucleic
acid; (h) optionally precipitating the nucleic acid of

SMQHY ﬁ:)ﬂaceﬁﬁl‘%mf&hﬁoﬁ{ﬂghﬁd@ﬁdac1ds %rﬁtthﬂg IILES?I environment have

q%e Id.ffltatﬁ nucl eic a roceaur es

5T AHTPRgSeA B T8 eRt FE41g thhé 5% R Ehetbinding bahavior desabitrates

hsace as ﬂﬂssgﬁﬁfﬂce@ rlﬁ noﬁaﬁndtumtd @sé%ﬁaot%/@ﬁ& §getﬂj¥f shbﬁay%g Qlianidine
el avl or 0 S trates suc as

stgf ceée " @g hée}b?)a\r{frﬁ%'df R OPFgPTation ﬁt@agﬁﬁéﬁc agent

apghangesghe hyliaprapertes vhivary dGatae,UNO@!, dﬂlangﬁﬂltérly Review of

| Qo973 hb g ncentrati on of a chaotropic agent
cha dés t @‘@E pz;?ertles of water (Cacace, MG, et

al . CUarterIy Revi ew of Bi ophysics (1997) 30:241- 277)

lerfadi idHsNnl WAtSr Will Y&ldelo Mllela\set 1%‘#13}519)1:}1{‘ fHt&3Fons, while other
Xdrogpgblc 'ﬂ g aﬁtlons whi |
1ons will decrease hydrophobic interactions. Which ions have a tendency to which

effect is described by what is called a Hofmeister series. The series is as follows:
Cations:
NH," >Rb" > K" > Na® > Cs* > Li* > Mg®* > Ca*" > Ba>* > guanidinium

Anions:
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ions will decrease hydrophobic interactions. Wiich ions
have a tendency to which effect is described by what
is called a Hofrnei ster series. The series is as
follows: Cations: NH4+ > Rb+ > K-'> Na+ > Cs+ > Li+ >
Myz+ > Caz+ > Baz+ > guanidinium 30 Anions: 8 P04 3- >
S42- > HPO42- > acetate > cifrate > tartrate > d' >
Br > hKB > CIG83- > ClO4" > F > SCN' lons on the left

a a kosnotropi ¢* and i ncrease the strength
B B0 K et Dl for i See b o s NOErStD >

oClO4saIIt>GG]N proteins at a high 5 concentrations. |ons
on the right are "chaotropic" and tend to weaken

hydr ophobic interactions. The Hofineister series

ebapis acornghmﬁyft carandattd o uima I“Rosangirati€l and dgoahiy diy stréﬂigth of

'
o ppeau heR0RH s} RS pOLRI GRS Hlc BB PisbEint g bied
M%centaﬁwnsdmas po itke, righdtare ‘Ghaotnesie” arshendt@weaken hydrophobic
KSRt crheamﬁh@ﬁteﬁfie 3 %}glé%%c QvtyS gh&gﬁﬁlﬂ}ﬁeﬁt 22Bbtein

addi tive. rm es a ve
F‘b’l""ﬁ“aﬁ"tw 20 Y@W%Fyntaéﬁéﬁommc%lﬁ@gdirﬂtems to denature. In

pdﬂritlfalstQ @UHQBSOPWM%E@E& 1nm{ T #nd SOFMRnIEIRA 6f Besd iBGs are
t hat srmtr0|c naor

erie eit
RRABERSIC =0k Tin &t fhcraly i HBCPROGIIGHS! BAgiEve.ofhis makes
p(rNﬁaESOhga aemﬁleo@&@itaﬁﬁmhi@l Bowidiy LR & pPateinehérification

[fe] pre aralonthen elc
3oL RR, RUEPL i Ml MR S BT twgem%se@atropw
Ic)hsptsroalﬁd bi nding method is applied. In the first step
(lysis) the concentration of the chaotropic agent is

| ower thap in the second step (binding). During the
|y &yag feyndyby theainverjorsgthebiprintepanmgrs Riolngicabsanple containing a

uledgh&dland S85RbR afF&nttH@ ptepataioRuht %hcfen.eacm & 85 lﬁf/lphase
ncentrat.i on of_ th Igggé%bgﬁjagent S etvveen
ASTHERAOUNY (3 PEg-Stsp dF siad. isranpiied. b, the sk step
.(szstsmegtmenmat&?l aemaﬂaas@@plaag@ftgs NEved thAE kP tife R6bU step
i ga sol i ase,

tRBE R0 st 62 e TR ® i o3 it 20 P G Rt b
@@mPlaﬂ arsl the lEh‘abtﬂffﬂ@e pagfemed cqinenratiémgf tHﬁ:ecHayﬁ'bplc agent is
yebb & IV\Mt J?ldttplelf Q' Iﬁtjs %ﬁ:?e?l{ed md?mel\{w oq"rtﬁe ﬁ%’gﬂtﬂﬁ%s l}pc’erefoge a

concentration |1 C agent
peethedfon atﬂnoamg@ pcleig ragid ﬁi@mlbatbﬂmlgglmi esampiﬁ tor @;solid )phase,

dosifpRisi nﬂleaﬁeﬁkd TREY Oﬁﬁlwcﬁﬂg 4Rt aé?]fl.loﬁb El’}%isr RS %ét %gﬁﬂ]'ins a
or a aequouys on Contalnlng a

chattoB Pyl miane thievi Redravth toe bislqsial sumBlectrpercby

ithe tmnngmhef xharth@mds;at bgdht Oh tH@DLERAOE befeen 1%%% 4M,

aﬂd:%?%brgt %c(t: ’r ‘(ec)tcﬂssolvmg an adgidtzonapggi%?ﬁiltg chaotroplc

agent in or addmg 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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with the solid phase, thereby adsorbing the nucleic
acid fromthe mxture to the solid phase. 30 It is
preferred that the chaotropic agent is a chaotropic
salt. It is nore preferred that the chaotropic agent
Is selected fromthe group consisting of guanidinium
hydr ochl ori de, guani di ni um ttd ocyanate, guani di ni um
i sot hi ocyanate, an al kali iodide, and an al kal

Eg]ir?hl clrate. Pr J‘eraq%@/, theﬁ%}é li iodide is Kl or
elereplipr dice ralkly Pefdhloratey & iNgldPehpbr BEK4 sMigtaresy ofrthese
Kéahiounlds 38 welbas ixtiuee sLtheeTRPOIALs FthWetd ard8lsdhyistiles

of these conmpounds with urea are al so possi bl e.

Dependi ng on the chaotropic agent used, the optina
coersndingaen the dhbetrepit agemttused, the mptimel afncshtegrionbthersdy in the

V, [ C b aotqopic effe .
(Aturcptdie 09 08 8P B COTBRGAOL o FRARU Fp i Gh Bt ing
tgHagidjninat bydrpehleridner gronidimiumathionyanate diffenent icondentratidns in
rdegadRhtelefanBe b IheMh@nd 1 MaBUS M bus _edee&trl]@cged. Hife principle
pripci ple . upnderlying this difference is that the
g*uhd;?‘r g t!}}ﬁ‘{} FIERYFH glfwé tg%gtlarﬂﬂléwlﬁité@é}’%ﬂ@tf sajtriviga dissolved
ggns S»Q(‘draEiBSOdiéiesr @6 Utdsulit ninth wgochlﬁ?itfdim Goh§ nlﬁrthex\@_&e rcﬁﬁl&:iated
| Ssogl.at e u 1 .Gl Nl U ydr o orrge results I n only
&?@“Eﬁ%ﬂ giaﬁi‘g)cﬁ@ﬁl%e | HESL{P? 8Rf BR% Cﬁ@tm@ﬁc dpRelf Intherefore
i prefeeed mﬁlatﬁm[hr mfxtat e st(sblb)tthi c@mﬁﬁgﬁlﬁ@il\iﬂbf t!lhﬁ cBdottdpic agent is
(0] IS t wee an i IS .NDre
ANRPLTENE AT, 1P i PR Bt od W o e o ") the
ceneatitatian| frihe chadiropih agent cpbawegehs Msindet Medénislevbn vhore
e ! r S ™ ‘
POV T B R
iadoutp &t Deperflingemethgichertorpic Agent Hagst it dpileo prsémredubenin the
| rhixtSre @f SRpAbeftied Eitdedd@ion & thb %hé&réﬂi&%#ﬁn@ iOberwe&P2 Mhnd
|

t oncentratjion,of the chaotropic agent is between 2
S R T Bt e PORGEIOF igb (P htheomasniEancs of the
stheptréiu} agdre ic bé’@\egﬁ QaI}!IOdh_d)j M.heis @J&ﬁ%él@?ﬁr@faﬁ@&?&aﬂt # the

n .t is,.even nore preferre a
AHEERs e Y BE Sonteblipidn g iR ED R AERRE 608 e
chaotropic agent is about 3 M In this regard it is the

' il 1 | .t hat_the

R I AP Lo n ) Bhadilendibl of fhe S Al Bay (B word
qﬁé i i gampination atna numeticallyi anantified vatug mrans e} dus value
trRaMisd dubfect @ VarthtRING WhedeBP tieRkit &PteLIGR BN R WRSHES escribed
mhgﬁ% [ dﬁégrlbed or deaﬁged q¥ thgrvglue [emal ns
dh H&‘i&?’ ¥apg repains apchanged.<Geneaallys f shantt & undasstgod to
uanplyas variatdin G6%FBor exaipk, @, vaue/af a1@f10aReprit&0the values

%ﬁgﬂgh§§§naqs5values bet ween 95 and 105. 25
ani dirnium and thiocyanate ions are classified in the

Hof i nei ster series as having enhanced chaotropic
{Qfotﬁ?g{eiﬁﬂg?r? aftY Bliocydnfe iR SadiBein IR TG} 2Ry 28 having
enganced clgaotropic properties over, e.g. potassium or 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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chl orate anions, respectively. It is thus also
preferred that in the mxture 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 mxture is 30 increased by
addi ng addi ti onal chaotropiclggent to the m xture of
step (b). As indicated for step (c) there are severa

B RS B R S o bobon P i
mgentisepepastiemd( dddedrtd the Mixtlirs siblstep (tH)ePﬂalfémBli],Omie Qequous

I 0 f. the
8o, RN Yor BOASOLRE SO s Ot o b
ofxagipdy fop)suchr ad aeabbys SDhJélanawahrs bladnlngt buffierc dedcaibad in
fgqﬁﬁﬁwsgggﬁgQJents such as a buffer salt, a detergent

or An exanple for such an aequous solution is
t he blndlng buffer described in 5 Exanples 2, 3 and 4.

Thige &nieeRipdtiot d)fCtﬁe @lfladtﬂﬁn@:ig@ﬁf fnCtBlf: EniRQPObS s!t Ecl??s 1ncreased by

t t
st gndl aM o i Blpterded e gttsé?pm(’é)ecomm disolving an
dicsbtbdnal mgoant ofatdhdoﬁrolme lagerﬂmfoumdc@:ﬁg ﬁh@é@lhbﬁpﬁcﬂttltﬁg‘ﬁ&fméxﬁmg
0 uous ol uti an cont.ai ni i tiona
N S T
| socerdsatiog aftbe thhotmpieagentin tha ndkturéieo £ hsoé bepieen ageMtand
L 1h A0 4 31 ttég ﬁla{ gd(ﬂtlxﬂl l{ﬁatﬁﬁ%}%’{@ ggeni cgn Me aﬁged asbsolylg d'a%taer to

IS not e agent can
abe spiKiuge ﬁﬁ%tf—'lé ﬁb)tlaltﬂ satarationtin e mixtsteep reabheduihing, it is further

SprefetRi thRt §tBp (B cothBiis Qilésélvf 6dditiShH Samint! chaotropic
further referr dt rlsesrglsso Vi ng

Apeniidithe UG Hotlrh fthéf?gﬁts?t&lfﬂt’@g theyawrturewith ghe chaotropic
mg)ﬁlﬂ«'t[tﬁs Pfeﬁ@‘f?nhﬁhh SténgeF ﬂi@)éoﬁ&tn@raﬁbh GﬂgffeQﬁacgﬂdﬁlélﬁg‘ént in the
e. chaot r,0 preferre

oS inE AN et IR § M iRt S eresy it i sl (c
tthe condentratien iof thechizwapit dpenbat irenidule iMimneised by bletween
[ hef t oncentratl on

55 pasd BIVE R0 Bn Bl BrieRRARn{Ch 1ol TR FEPEAEingThgf the
kféﬁ\?\fé@wc agerg Imth«h dnxlxum 1suncnesseé\be|’oetvmea 0o Bf ard 244.tIhat even

ol SlRferfell thReif QBE ¢8RS fat éo‘i’ﬁerﬁf'atfolﬂ gacgg{{}?%g ggrﬁlnﬁx the

in the m xture, js. increased meen

ITpixfure dy uicresgechpy betyresn QriMqudh%M iThisstvep nary préferred that in
CSCHpCﬁ:Ij!tth@t:d)@d&nﬁ'ﬁtl&ﬁ" of @l‘i'taél{ab% fé £0in the thi®ureMt ¥idéRed by

s.incr dDb S even nore

6’?&‘?’ &' @ﬁh QPX i ﬁgﬁ@fgb ¥ &)"e’% h‘@oieo ﬁ&%dﬁﬁﬁcgtt}iﬁtn ipfstemdc) the

cloacintepion of genthabtropleagamtih tiemi:guidic ikeaed Bybetween 0.5 M
n 0.5 Mand 1.5 M It is even nore preferred that

instep (c) the concentration of the chaotropic agent

in the mxture is increased by between 0.5 M 25 and 1

I¥h d'efhﬂdﬁ{eetirbcediﬁ‘@fd? rb?z?cﬁﬂ?ﬁ?atflgst Bhégth&gzlcaac(c?falg CAftred to as
one lLei¢c .acid (al so erred
target nuc eic acid) to a substrate 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
1.5 M 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 nucleic acids, the
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target nucleic acid) to a substrate such as, e.g.,

silica particles, silica fibers, glass filter or glass
particles can be described as follows. According to the
invention it is perforned in the presence of

chaotropic salts wth a concentration of between 30

1.5 Mand 10 M and preferabl}‘betmeen 2 Mand 6 M DNA
or RNA bind to material with a glass surface under

these. conditi.gn nce of certain
BRERPAEH sl B sPrbead e BaGLier + nifio vhie Ruficient for
| the dimding to ocmtraat cavd the subgraseiisst fﬁl&tr&pmpxslngte‘p glass, silica, or

£f4
Tt ct G0 BBt 2a0EL 0 Bl B e
pet gaditional pellshy appyieptprésonre arthy mpiringguttwmdﬁhﬂe phssing
%?&Jg‘hh@xesﬂl%tﬂl@trﬁlcle& 2id id Q}Eerh@ﬁ h'a?é &Hn& 19 co%ﬁ? %vnh the

ber S, I .
0510 lét S§( %f)fib 1s éﬁ é thesete dEXneFts agqnustuqlc}y famzthélr mtbyhe duratlon

sfacki tidubanah obdhd liqlad peuap.l yﬂ&ﬂuePJoﬁﬁ%iHa?e %etmcmabwcaﬂ be

sucti.on aSS|ng thro

RPE BY T miing e A A Bmobiiaed biotesisal aeaterglian the

tdnefacsad dlﬁ‘eqahaﬁ@n&nd tirde. adamatied tinhrof betwelex NOIsb&nds And 30
duration of the incubation

aIIy f
rfl ?%ﬁﬁgprﬁﬁggg 3?1‘&“‘?71%"1% "id phase. The incubation
can be opti m zed by detern1n|ng the quantity of

'I@?@Qi‘ﬂh’e? prlehia t‘agisg% ﬂ{pﬂ esd0r ant%mrézwnf $&§ éa?ltd g a solid

rent pol nts 1n tirne atron
Thage 86 ek 1sglling (@ nudeis amtui é@ntarblb@gapbmmlp aneerizyme with

r]:ii'@fe@ ic et ey wh&n J§m Lérﬂlbl%glcﬂrs‘ﬁhgﬂé' fofder HP &t 'f% ttﬂﬁ nucleic

res for leic Id to a sol

e
c?r“ H? §‘-’6th?%1“5 i P 5& VB misauslesiteny écarrncompass a

rmla& anaemwm& i pfbtea@lésotoe@dpi&lyfde@?ddle\flht the VBiBIbgl MBS sdifiple
free the nucFelc

npl t
S a"?‘k@ Bradiie P oéﬂleﬁﬁua?’fﬁ@@mtrﬂes&etthwwnt jcgntext,
Lthd edrrst Opmbtease’ emantqnde& t@ nidan pingtledselasel papuj‘daxé UWrBtedhase or
RoghB8 HaRink profRAYadioll 306 Mrbgs ch g i BepiR Borts) as

nucl el ¢ ac in fHeT

peowsised in By 34d. 1grandeamy r@omﬁemon theteof,t vehioh ‘rprdifietioe” have
irtatraRel Qehivie Hede ﬁ%@%@éﬁ?gaﬁ@?#&@ﬁ 1c a%tmty may be

t ei nase or enzyne ving p Cc ac
Hifgﬁtsqll gfé’é"s anizmal BgugnplaabiisHe awifaeqrearisme @hmanfst@dahtmnatby
Jedbnditdntanéhnany nodi fication thereof, which
nodi ficati on have 20 retained the activity of the
enzyne. The enzyne with proteolytic activity may be
I'Elml'ézﬁbledltfm pmfa‘md”rﬁiat theslyuebuﬁér&liﬁstdp &S uentadns an enzyme with

t d
T A
geleged ﬁropa;hedmte@mqgs aﬁmenifylnte E@ $4-3.p¥.dt ecdve imgore preferred
QH;It' the: e¥zyrhd wiith ﬁf@[e%l}@fceafcﬁhﬁﬁfi diftn qﬂﬁéﬁlp\é\%c}nlaxstmg of

eoI t|c actjvjt ecte fromt eases
SRESEe AmEnoBeptidase 1Angrpd énémﬁlsmﬁ@nmr@nsrm@me,
Bromelam, 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, Caspase 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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that the enzyme with proteolytic activity is selected
fromthe group consisting of Achronopeptidase,

Am nopepti dase, Ancrod, Angi otensin Converting Enzyne,
Bronel ain, Cal pain, Calpain |, Calpain II,

Car boxypepti dase A, Carboxypepti dase B,

Car boxypepti dase G Car boxypégt’i dase P,

Car boxypepti dase W 30 Carboxypepti dase Y, Caspase,

DG speRemall BukeGEhBSes: reacase Histgaouipratginase

Cagpés énﬁ:&prcﬁeihheps\lspms End?airE&pﬁalsm Glp- (CZalEhdbpﬂdnelﬁhse Lys-C,
t epsi

%‘l‘l@?&éﬁﬁe qﬁaﬁzgﬁ 1{19 'Fluﬂga& "92?" ﬂga(l?w%an%weg? I%gg%ﬁ% éotease,

mase
¢>eﬁéﬁﬁﬂﬂ‘@1ﬂ UGRDWDI elmgnmECI 4miGopapitidasent &aesolic D.eucine
g’ase Bptiast, aﬁfl&'b dmalOE&R%es lathinop e%:%das@' RERLxd etillogrotease,

pept.i ocyte El ast ase,” pancreatic Elas
Ewg ?WéﬁﬁagepepﬂdgsecNeEw@ ana), Rapen,Rgsmnin, Prolidase, Pronase

Epdppssedtei spasiac Astiden, ﬁ]ﬂgilgclﬁﬁgfi’]‘i pgﬁ?if‘sﬁLBf%mgrS]tr y}grtgm'&yces griseus,

t er oki pase,, Factor Xa,
EE "z’y?‘i"reg‘g“ ASW@%U&@e;%@teasel @i%% Aspergillus evi{ol | Begtease from
mspktgiﬂuﬁ%ﬁapaﬂtdhdasﬁot&y’é qecthi B. leh&difRndds, Alcalase from B.

SRR A5 0ar e SR oA ST BSRAREE o

Neornr Besdlus Bpd Esperasel s oteaseHr@a rﬂhlzopﬁals 8pJ, Pastease I3, Pratsesomes,
Eprollif %g%smSRglserglnﬁs SR8 Bornid 99?&&3&@ & dfeinase K,

from tomyces°gri s ease from
Frietdn e Pf'rrqg}ntas;gg@ aglinopeptidaset &nln,mmn@aéierepmkmase, Subtilisin,

ABRS Fidiiysl it ST 0hAn
| ct]en fsor ms, A caﬁgggl F{Ag%ﬁ{é’%&?@&%,"gtrogmrggsm, Tryptase, and

& It nbAYBaBore pEefesend, Hipk she PP%’PEa%thTQWPB’&élaICFIH%Y is

lecﬁﬂﬁ(ﬁﬂ&Be glfdu@fﬁoﬁﬁﬁthﬂg &fa G@sp@l&é‘ PesemRie K P8RS Protease
roteasone

P
FS BRI (Eetsnd), 30T SPBHpr A Sdur P b A e b difierent
Rrroteaiasas eoﬂ(prlsdanotﬁﬂ $14G,11Ry nleg prefanad & m}magamemtthd 8dection

otng?@ Its %’ n?lfe[m Sr x% %(L: | gtcimnzlalt]og s AYSIS Qlu%ergs As

in sue nogen |va
ﬁﬁﬂlwslem Emnﬂls lulthﬂxslﬂ]d@b artisen ivgll gy rfompreteplys exctivity of a

tdaRktel NG r&tBZY Mey W T But@érOtcgﬁiaY&h%aé‘C H')a\éltrtoéld Siget! £C ﬁ?@erent

fromthe group consistin spase, I ot I nase

POgReLERtENS. ph Rrafedee atfbrvsmré&b ithe ghacdropiEspraitiary of armixture

SQebdrididgStnstep (B) X pre€erstily @Eledté’disﬂ) tiv@aflbh fof"tBOHuration of the
ar ot ses 11 i.s al so

rised in
SPEtaroR vty [ PEYERA 30 “ENeiss BieopriBtizatgn af Jhetiagahation
emm@etasmarcen be patfonymddabv thie atpeé\t tAh atlhearﬁatet whezgkilledmredan will
Cri a
s e% Fnegyar t Jli‘iaé‘ t{%ivl FF a‘?g 2948 Eﬁ se{ Pr eEﬁ )g{) Fe %{S’t"%?‘t V“B?le jnto
stblif b@lﬂéd?h@%?fm@a@eablﬁ otbdiug b@mdctonhfamhsngtea chaot ropi ¢

agent at different concentrations. A protease active
a m xture _according

noler tqe chaotropi c conditions of

6 i§ thigh IE?%W gﬁértgﬁllw% bulfer &f . stapiphiconteinsnPestteinae K.
Mﬁtdb@;ﬂ t(hfe échielty of Proteinase K 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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i ncubation with the protease as well as the

optim zation of the incubation 25 tenperature can be
performed by the expert. As a paraneter, the skilled
artisan will determne the quantity of nucleic acid(s)
set free fromthe biological sanple into the liquid
phase and capabl e of being bddnd to the substrate. It
is highly preferred that the lysis buffer of step (a)

P Pr ef bl h tivit f
o8] g b PlBAE Hirmle Pt W 165 thechiglgindies g when
Obindiggrthe andeitGicld twi the kolid phaseites fureties rplrefelrrédlai uiehﬁdetergent
al?lt ﬂl\él %%i&{j}l‘% %&I ﬂ%e E‘én ?I%IQSIC Egt% tters(;éﬁgro?é'@ n-ionic

be t wee even ot
deiergenie Suh ﬁvtergentsf arer weli krasen 1o |thetmsqn xhllcda infthe art.

SG&&rﬁlpﬁ, al ‘Sdelﬂé%gé’fﬁens 2 shiale AR gH{tmalso ldho e%/ Eﬁ]rfggegn% A

eferred the activity of PPotel nase
nqli%??faﬁ%t %Faﬁ% of lopveriag thesirfacs temsian of ?hetfhﬁ@uﬁegiawhlchtlt is

| dissoh@E] sh@08 tho ahtetiGall RALHA dwills leydrt pha¥al Yga, Qécorcﬁﬁgly, is
reflect et er m ned as

Pr ot ei ctivity yal ues

&%8}“8@@315? e%ﬁ%ﬁ]i‘ﬁ‘i‘élu VaPOEBa’ﬁ{@haq %?rﬁgtea aggso | By defergents

Saimah'@hnp’atlmt aesledudesseth polee(vidie sﬁlﬂﬁl@laﬁd&ﬁingﬁlaﬁ (h}*@i‘@ﬁhobm)

d in¢ ’h@e Qr%cclza Iﬁl aqcf lgingl% t{' 1;1 Hot?hasﬁl cules or molecular
er preferrédts Us &et THE

pﬂmﬁdsjﬂescort&rawats fodutshity. zDEpamdmgl an 1tsatormmmharacter1sncs, a

rgg{t' &E'E’e %te%?ﬂﬁd QLG oSl Rk elgggﬁg a ngghlgnfgecie%r '8nd a

ar e per son s
CGHfierapniy detgrgegblanig élﬂtﬂgeinés fanshﬁrftuab@r dassifigd irdgeither cationic

Qie‘ﬁ& &ft@%l:haﬁs oS wcfd%hadadeﬂ/i\sul@ﬁ&)e iﬂ?@tth}ﬁu&%ﬁﬁkﬂ sﬁffate)

of diumin

e\gh]aasurface tenS| 0
Etga? ammionypbyogy Fd@#@cuaafi IEORIE odetergents such as
dDét&lyc}nﬂﬁsasd anQodiaee AbbyI0kaYcosing. TRRS, tHeVelaye ﬁgﬁ.ﬂl?bﬁghly

rplei ditait S8R SR en Son i s 1% B 1 Semaine s
seladﬂ@l ¢lueafig neieobeic détygrents hadoh c)s m{mTWrHQJIpH'dtQYame 14.
HiEARRR! BriouRlif B keb@n X AL ARHRRL Calip) £ g'g?alpo ar ions are

nol ecu 0 con er so
megEabrorgpamds having firmat hait alectoicalshargss oiéopp@stfeenge nt
can be categorlzed as an ionic detergent, a non-ionic

ent W tterionic det ergent. lonic ]
2:&;: S@nf@s b3 efs%d ?Zh&it theelysis putfer ofi siap (o) containstredetergent. It is
Qﬁﬁx}eogteferrdﬂet}ﬁlt gﬁatl i e &f §Q§ (@Fodineih A Qi emibnic, cationic,
sul.f a

dad (1
it ot oAb ﬂﬁﬁ?ﬂ%npb BV eriRes Preidie bbb e detergent in
db¢ brsigdnffer elistép &8 is Réaxedciomithe gﬂjuqb cmﬁlstﬁ@bﬂﬂﬂdlﬁﬁfdbtﬂecyl

T

L | Y —
Feish Sedivge rhitrQYIamCOSImb g rltmrs-XéO&oTwetmeZOﬁ & ctAvivat4-Er-glanogde,
QeI RAGFADSCRIAPR cﬁ%u%@@taﬁ{e RUHRARRS! é‘ﬂh@ledé'té rg,ents are possible.

%?aﬁ“ oni c conp und S,b al so known as zwtte

XalVpen gringjthecambingtion gfa clpgtrepis 2gant, eodgsergentsand a
lpavteng foolysing albiblogieilaginples e skilRA AeSsaffsclORP @ AeleBrent G its
concentration 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
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Therefore, it is preferred that the lysis buffer of
step (a) contains a detergent. It is nore preferred
that the lysis buffer of step (a) contains an anionic,
cationic, zwtterionic or non-ionic detergent. It is
even nore preferred that the detergent in the lysis
buffer of step (a) is selectdd-fromthe group

consi sting of Sodi um dodecyl 25 sulfate, Lithium

DRty Pieeed i Ty PPt e B8 e o metal mixed
Toxitlen alibfifa, titasianzid®niahy imdeiads Predbhbasitieonsibény 6itilass.

P h ine 14. .However, .ot.her . .
déﬁ%%iggiﬁf**fﬁfﬁ%deé%o@g SRR AN hprit R AT Gl Siifhte withe perticle
cOEetrtal krtodf008 pam dbis abspiprefergehthat thedelid phaeicompeisa porous
0 ! . . Lo, i q

DT ANTEbpY e A Y e drE B ORI 51 bRt MoreGftefepred
t PRIORS QF DPR-PefoussepPqrbnatmialshespheialiyzephitas, ape ot tholfgrmi of loose
apdckitigh YEve mbfesiefered, the'sSh® E%E ¥on§ift€ of ﬁi&%rdsh@mzﬁ the form

c&n@ri ses a (ﬁﬁorous_ Of]d:al non- por ouys m neral substrate
S T edUaomh teRRml Wi sBewsiadd] Ay agnesbrang gogwining silisa gel
f arkl 108 paftiohs oz fibeR@f tin@alsuppeak hi® fabritd 0qREE R eRwool. It

the,sol i € Gonpr.LSes a porous or non-porous .
i Rlsp e AR R ALY FRecdrapiiRD FasnEs Gl b gpeaciable particies.
clios¢ prafergedsfthersbagneticdlldestraantdé partidest 4k dshtcddwith a mineral
0% ' [ ' [ L:conka;. an terials .
e e <Rl BB e PP corblaiig B S A% R g and veoltes.
phengpeisprefpged.tthesubsiraie compsisesonagnetis glessepantidiex al
substrate with a particle size of 0.1 pmto 1,000 m
It .is alsq preferred that the solid phase conprises
pofgthersmiadupent of thpsventian krimsthodite ioltpppuclei adddfom a
o Bt Dan e Uppar e RS U R RN Iyl buffy that
OGS ¢ SPRLEPN wi5aE (b pEERRA S VB Bhfirovih Shechiglogisal sample,
twieerstnt thet goheaserationsifshs clefotfopid gfensfiegesnixture hebétaesn 1 M
g S ; : ragiLc frhter sheets, and/ or a
ncbn M and 42 EERAS gl GiraPRaE 5 aeNignal agfunt of
fehpetrepicfgeritim prid Bupporegoaneblitabr éansainingqdditionaloshaotropic
HoBSS tVARE ‘mikburd bf sctee[f‘!(ﬁﬁ @%&E?riﬁg‘éaﬁﬁﬁhé g ccé?lkr'agon of the
phase conprises_nmagnetically attractaldl e parlfl.c €s.
bretrppicragentdn, the paxiwae hemerglthyn 8.5t Matd)aprosiding 2 iselid phase

i asints 0 e s 0 SOSBE LR B MM

Jugier 2644 R bR Tigiuse f b aoliCehastie) sehmiipthe sebhphissdiom

rthg liglid phases §f) pptionsllye sasting tlid beifd phbedifg@dy wath & R@ishing

I PR e e i

pcish i(h) ﬂgtitamllaaqcnipu@étiqgsﬁhs npglefcarcid hfistep dgt bnstha eluate and

GianidonE re%gﬂm;éd r{@eiéﬂcﬁ%ng the lysis buffer with the
sanpl e,

bi ol ogl ca whereby the concentration of the
chaotropic agent in the mxture is between 1 M and 4

Nt iapeefernedl Bt ithe sbh® phadel eipride§)a Pboe®lo¥ Mth-Brous mineral
adgltl onqll anpunt . 0 _ .

substrate selected from the 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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chaotropic agent in or addi ng an aequous sol ution
containing additional chaotropic 20 agent to the

m xture of step (b), thereby increasing the

concentration of the chaotropic agent in the m xture

by nore than 0.5 M (d) providing a solid phase and
contacting the m xture of stédp-(c) with the solid

phase, thereby adsorbing the nucleic acid fromthe

m xture to tqﬁfsolld hase; (e) separating the solid

p IS, tier » pha@nidigiymopt thineyangtenas lguagidinium

theﬂﬁdﬂyhﬁhtﬂha%ﬁ(aﬁfmdiﬂ@fanhvahHll@h%@ﬁ'ﬁld?gte% buffer; (g)
eluting the nucleic acid fromthe solid phase thereby

isolating the nucleic acid; (h) optionally
p]‘teml Pid atéfeged hieatnthe! lgsic bafee! offstgt €p) E@talfnkCHﬂ 3 e with

ti t he preci itated nu |c a g
l'é BRI Pt ek 108 SE By the it bugier of
frorcontaing mecrad}'mes&uﬂs prcatcdytscemmrttg dItﬁsr nmré bﬁefgf@what the
t i rt fiber
Zl‘n% ‘rg gg lcgte(ﬁh d :ft‘ﬁvﬁ? sef& Z’f-d‘enb ?@%5]{%&# EhSZCOéTIéHl’]lS in EC
p?hﬁzéel le Ay F‘é,e@s“‘ﬁ’ﬁ@ IE’éQfFréefb |tla@sﬂ1e pacyme [vith preteplytiv actjvity is
naéleltedr fedif rth@?rdulﬁ%nh%é:mtﬁéﬁﬁk& P@&@masé I@ prﬁ)nase E, Protease
aot C sa referred th
c‘]ﬁ &%ﬁpﬁq eTaée)s épgoci”gﬁ ligip o fy Tpveegy @f.l pt feapistvaq different
?f]rofehﬁesgastamrdpﬁsedm&ﬁ@l’ 8ald.pr Itlﬂ 8lso %@@P%nhum ?lﬁo lvery much
[ ua ot hi ocyanate,. an a
e B Gne SR T ot le ) Gl 4 aighics Ggoplecpisitiegianic
tdranon-hmi¢ ylsiesgebt.lflt as ewdn siogP pfefﬁ)rr@:b tHaaiths da&r@iiz Yiirghe lysis
t t
&fﬁf b)r'? EI?E e% lfﬂ]%ct@& E‘Llﬁ)\lr'l F gl%ﬂ% esrtl%r goefgogt% dt’a?q’? sa/lfate
%Iinngoé?ﬂ’b reslfate, \ﬁemtrpnﬁhﬂeﬂnmomumbtqmdt,y Dédokydhelic acid,
ngydgurRr efugbyie dalcbahe t I‘I‘f'ltoﬁﬁlﬁﬁe Wdell 2! ObE 8'1 Yhdt§.D- élélcomde,

tivit se| ected fromthe proteases as’conpri
%ﬁ? é 41;/‘@ ékIAP,Stor, Selpbgketaingrld- preferred that the enzyme

with proteolytic activity is selected fromthe group

f Pr ot K, P E, _
AP BrraBletrod i .o RE OF i bty LSy (b geaymp i and . I
Angiexgreferred thaitthd pH shaluews tid ﬁb&ﬁﬂ:ﬂif s?e@ {bh Cstlﬁea&@ﬁl ASand 5. It
er .
JoeDnEs prbiehrd tal ik i b B G ST PF P g biiyea] an
doHtapves mereapmelorred that de dhvdpe Qf/\hht:mxitmnof:step)tb) is about 6.

non-ionic detergent. It is even nore preferred that the
sis buffer of step (a) is selected

eIer nt he |
‘%’H@“‘Q}} Bishriedibatdhe muxtyre alstapdin aentaiey thehiplogical sample,
@uﬁﬁﬁiﬁfhﬂlﬂﬁa&&yﬁnﬁﬁh{ atéhcehRhtydrd BétW@&hY SRl A0 TeRIHR at a

PP RESRoh o Bebuiken BPirad b Bl oY i kS8Rt consaptmtien of

m@yeemawpaamo%wbmmmlmemd Hrbtelrﬁs@m&leéré ﬂfelmteolyuc
tablgw?_!)fvlﬂl)féﬁlagé KR ?hmnX)EtMe 18 Betweer(le it Lglrr}l ana Skt?}n\{Ye and whereby
the pH of the mixture is between 8.5 and 6.0. In this regard it is understood that the

activity of Proteinase K is determined 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 protealytic
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nore preferred that the pH value of the m xture of step
(b) is between 7.5 and 5. It is even nore preferred
that the pH value of the m xture of step (b) is between
7 and 20 6. It is even nore preferred that the pH val ue
of the m xture of step (b) is about 6. It is very nuch
preferred that the m xture ofléstep (b) contains the

bi ol ogi cal sanpl e, guanidiniunrthiocyanate at a
concentration between 1.5 Mand 3 Tris salt at a
CHHER Of BrqteinassiK pethraaprtize lmlmtrermrl 2Y/m\pndrt U/ mh-axdoghereby
athe PITONGL MikcRire RibeBieen RS WREAN 5% and 20% vol ume by

vol une, and Protei nase K, whereby the proteolytic 25
activity of Proteinase Kin the mxture is between 1

Ut it hfgm; preryrfdcr tha d'le\l\hﬁrt&&yof ithe (lp)l‘l:dhftalhh ehebivlagical bample,

PR SafRGan€ ot By soatnbEEO o et SN RS at
degcentpgn nf BrewplemM, TtitersXh0@ht mmémram ohabotith 0%
. ; o
il abiR, (il SOAD0 L) L BB Sy o
fringse K IMth¢m1§ttlselStabatlt é%ml,@@dwl‘r@rﬂa{tthgp%@f the invixskeme is

Zfb ot apen3RoFNrefbileld WY Qﬁ Gakn%x%ﬁﬁfeem&reﬁ)tr i OtheQsis mixture

bet ween 5% and 15% vol u y vaol une, and Protelnase K,
mﬁeﬁsw%’ée PrOTEBE i 1P bﬂ@su%rétln Vrperimentpt of brampe 2K i n
the m xture is between 2 Um and 4 U m, and whereby
e m.xture i s, between 8.5 a 6.0..1t.is. ,

rr“ dﬁf’%% L'@H&r P@Sﬂf{ﬂﬁaﬁ’# Re Rixtuse ﬁo‘reps{n@pﬂ(fﬁymé&hf higlggical
tdaenpiba, cguagnduahmshymbéﬂongmm dbmeuﬁ"laﬁdilix of bt B7 Afl, @rea at a
C t 2 Tris salt at
ch)%ggr[n{gt%h éé%bg{rt gg@ﬁt T%g Ml t aﬁoqcsnu %Pé‘o(?faf’?mgt 5 mM, Triton-
chHbatarcantaptratibn gbataut P00solumk breolwyney ahdiHeteiame K, whereby
F%‘h@ ?(?tﬁ@ﬂ?ﬁc j&?:thY’@%rfg@nmil?%rﬁe)[r{)%@ gth)ﬁﬁtdrg giaclgfﬂ#rsv 3 UYmP and whereby

éPE‘)@Pf‘ﬁ@‘ﬁHf@ﬁ betyeenibdandsd-3.s  about 6. Even nor e
preferred is a pHof 6. An exanple therefor is the

SIS m the m xture according to step.(h)).

JEdt 35k %%ﬁ%r Pﬁr&ﬁ{e%&haf the, pigiuge f sigp ﬂr) fentaing ﬁibgrﬁpglcal
Esraefpdaer rgedrlnﬂhﬁﬁmt Ilﬂ)&irm}ﬂérmdeatoﬁ cshc&lﬂtrébbmh ofabautB4 Mieurea at a

e | chl or

QRSB osABIR S nf Bt TN ChRE et foufbs BvgpTA
oft alsouengatit ofrdbous BBtmMt Ne(doaicempnanimionfofaibout 8BmM,
thoIrXf(@rh't a&ggerﬁiatﬁn%qaﬁﬁﬂt g"/@%ﬁ@n@lﬁy ﬁrﬁghﬁ%ot eo?r%ltém?se K,

y vol une, and Prot el nase
et the proteelptie aqtais okPrateinps ki t%gm@xruse #sbout 3U/ml, and

Weitdrebyedhd pPheftBOhixthee & Berweh 2f4 4nli®. 311 Xt ure is between
4.4 and 6.5. It is also highly preferred that the

m xture of step (b) contains the biological sanple,
dusrfucthei prefdasedribatthe migderabf se (iﬂcmfitldlartglaqﬁo&&seab Midubated

St MM B o SRS A T b
activity. It is preferred that the mixture of step (b) is incubated for 10 min to 30
min at a temperature 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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at a concentration of about 88 mM Nal at a
concentration of about 8 nmM 20 Triton-X100 at a
concentration of about 9% vol une by vol une, and
Protei nase K, whereby the proteolytic activity of
Proteinase Kin the mxture is about 3 Unl, and
wher eby the pH of the mixturd7i-s between 4.4 and 6. 5.
It is further preferred that the m xture of step (b)

i ncl udi ng protease is incubated for a certain anmount
olreSif}Cﬁ*en&ﬁghea%u%ﬁ%fn@ stp Sirsmigte. Shergore, slower agitation

pﬁﬁybslsgl&dwdaﬁﬂla@ attty It is preferred that the
m xture of step (b) is incubated for 10 min to 30 nin

at a tenperature between 20C and 75C, whereby the
nitxs urare ipsefaged diaedhe nixtateof seb dgi i dtdubatededN S0 inSindat room

{
102 o BETRE S 6rh ol ek
cmq‘fweldl thgt theemiitureupkstep (b‘stsemC(lbea)techﬁon abuumvlerﬁo 2hein at a
tl%ﬁ{gefaligl% B&eee 5HRE c?i'ﬂq 751;{3&‘»1t %F%E?et?l:p ﬁd:?gétated using a

ments 30, havi ng uiva
CRGEPAR LR Ib i AR gidraprafetrad thetihe rituse ebstem ). is inesbated for

danhse tof2008ih at hmhtosmcawﬁ&etaﬁ thé“Hdngé? de ogmétefdh&u%g ZGoller
e 0]

of .the nucleic acid(s to 1 sol a
CNeRDr GriEROPEH If & SR ARTRGTFTe dhat Be PiRige of stgp £B) i
-mzuhsaeect faratsimin afSGP(D,ewh\ételbyet}ﬁ rkthifte WPAgeGHdaKinga FIRr mixer
Ther eflor e, sl ower ag n be se ed .
7S i mel RS 10 e kY St b e, REctRro SLAtEp G i
leequa(tté fors1Q minbat2ddmiront @fbuti 72°@f whereby tlﬁeen‘ﬁﬂn&t isr gyitated
%@p}/oﬂtep ﬁugér)gr grtﬁ Iﬁigl?lt ?t{ ng %Srh&% rﬁﬁx{epred Flat %( %Efcture of

even rred ure "of

(9P (by) i m@ateéchf é9 n@lbcﬂﬁtni@ wherglty thermixturg is agitated using a

t @IPehdlet bEa B MRR{Ix20C and 75C, whereby the m xture is
agitated using a thernom xer. It is even nore

preferred that the m xture of step (b) is incubated for
10fter dds:blfblr%othﬁ'lﬂm&tc aibﬁbl)t &8 Ghe WIRKLOYT §tBS (dV 3 itk §‘olid3phase,

t d h
S RS P idrrier Ford The RiwiRerare. dPbyehpe pehiqed in
| geoeabbegravioy orlib the corvenB6Gasebfmeteyc idm bnumiub endgﬁetlc glass
Jrirtaety Whbdind APLETbAE IR My fopfing o
i gagnetie ﬁbﬂt &ar fr@tanm the magnﬁtzanamwiesaqand:m;ﬂled zm:;he wall of the
VWRSLERY Wiieh 'Thl‘ﬁﬂéﬁgn' ﬁasagbltf&tn?éél TR Nguid & t!uﬁfngn}lﬁe Eample

or a thﬁjarmm Xer. ven nore pre erre

foRteatethgl wets g t(%lPd tg the, magasticparticles gnpthan ke rgmeyed.
vnhﬁroekiypﬁohﬂim‘b Xiset depehrda@int @ ecplpdjaf Dhs@ 1n1v5h1EI§)|1ﬁ@ibat10n was

mx After orbing the. nucleic
A PP REPYInk ide o Vibe Bis eyt P rimtgtdify agpiration.
phase bound nucleic acid(s) is separated fromthe

lIhcﬂzﬂ;éj‘th@ haRe Rhg{% iSa fRt¥r ﬁﬁc}? A%Ytgrdcdfmn% eggceléaa}a S %@ass fibers)

aVI t or 1 e convenl en case
use ph gt (¢ igpeaferably passed through the filter. Separation of the

hquld 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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particles by separating the material bound to the
magnetic particles by applying a 20 magnetic field. For
i nstance, the magnetic particles can be pulled to the
wal | of the wvessel in which incubation was perforned.
The liquid containing the sanple contents that were
not bound to the magnetic padBi-cl es can then be
renoved. The renoval procedure used depends on the
type of vessel in which incubation was perforned.

Shgtwbh @ mixpe ointPU%evdleme\byrivpleme of iagualephel auch as isopropyl
palf@&tdl lop Gth@holaEi@drﬁﬁEA fh wg?l’éédéan%&ﬁ%l@e Hﬁg‘alz}ﬂaiztg% g&ﬁégag gs%ffer”
a

’tde WisheSetr? deeribed & Egarmble 3 GA)p Cenexallis 3 wasks salation is
t tved uhh ddee nbt taige theS@@matauam @6 bk Releaskd Gongl tiRNASRce of the

ed by .b
A0 BiGs BRL bV E ey, B uBesEd o piteif¥ogs s hprovghly as
bigossibe. Tl Witshtstaprpreferzﬂlll}ctﬂk&ﬂplaa'd‘ll&y mehbainghihe enameiidl wittethe

opt | ongplé eaééﬁNA ot ttﬁ‘f?q”ﬁﬁ %l&?}'r]}e andh f‘?ﬁ@ét@%ﬁ% §Sofp§f%erably

UiseispERdad C‘r\ﬂétf’%rﬂlélﬁqpnlrt ¢aee Bieoblidphask issafilirdt iapreferred that the
O&K‘as‘hhﬁ)lﬁ’@c% rlsegasgé’d' 'tﬁﬁbugfl thpeﬁlfe§ o’g‘ﬁé e ﬁﬁﬁhﬁkc@ v@a%hdﬁ?ldt on is

I Ng IS It er re
ele h&é@oveg J%éh@dhaﬁteP dassribed, el@ve fambiadipg the nhcleic acids.

Mt ¢ e @brel :Q&%eﬂocb UeRfol () é&m@e&lftw@ﬂvaﬁluﬁg Q%S,Weﬁfsthe

hol th l.
I T N T
\WthlngtEp e "petifosmed hethg waklx digfiee 2n (1Ahr,b1t6t3r‘r%fn%|v£ll)/buﬂer is
B does not e the ei

SEB IR R A S T Lt e
plemswalpbufferneemavgs Hexic aswbytandve emitdshiters tbhantamimarfere with

1 1 C l € 1 € ar
%z?ﬂ@(@'ﬂ%{ ¥n§§u hpgs;t Iéi r@ac]’l]:lyﬂ%} %ﬁﬂfétb?p e?t{i'ﬁ irh ae?&%;a

t akes place hy incu
rﬂﬂbr%?feseacWa{lgyg Withrivashin g adier separes osidughehagtopig agerisicom

ithe BORAERBAEY acifle e ended widk steg, thh| h‘ﬁateﬂﬁ Ban E@dﬁ&ﬁ@rwﬂy in
the solid pha%ﬁgls a filter it is preferred that the

Vi 24P UEB) 1 R fiwd gas b éd@hﬂfﬂa%wfq A eretreﬁﬁaent step using
caabasmatbd begetfoanédit i on is 10 preferably renoved

just as in the step descri bed above for binding the
nucleic acids. It is even nore preferred to perform
tAfereerds cthatconditings mam @e st\e;p@d efehemlt tdmeentiaticat is decreased

W@%mtg%esbm blSRp@\r lﬁ 'rﬁ':gel'lzﬂ hEltahEQ rbu?rggo gll(nown from

buffer and econ

V& A7 %‘bﬁ?eﬁnd A?kthrﬁi bEt elr %Bmcth 1%& (3988) 196 201 Eluuon
Hudle ACKEH lazm shlf chivaht Ark if PRERURS bAAERAAIH QRbAteRAOEMess than

O e R AL
guzyosat.ilc is \e:ayatmmhsprsﬁmhd ahat the glutibAdfiffep lilsSaﬂJ féuetiBSlution
R ERAE p e RTR Y PR P e i B i pore
éfeﬁeg remaesiueire sautiers comﬁmmg ¢ Wes bas twheaddly tht epncehlr@tion
B TR sab30 56 T ah8 S PHLIGE bdtwledh 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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a vacuum or the fluid can be allowed to evaporate. A
pretreatnment step using 20 acetone nmay al so be

performed. Afterwards, the conditions may be reversed,
e.g. the salt concentration is decreased to elute the
DNA or RNA bound to the material. Elution buffers are
known from DE 37 24 442 and13akobi, R, et al., Anal.
Biochen1 175 (1988) 196-201. Elution buffers with a

@ﬂ ialt content are in particular buffers with a

cofttibHt Synbrogkstritsen&ddamats, ilolpeudtreClgning, Atlnbositonyi Manual,

b3S iti i USRI EredshBppgubst ance Tris for buffering
purposes. It is very much preferred that the el ution

buffer is an aequous solution containing a Tris salt,
Whikeer Bhgettrh&lﬂi@ paéfd rcah ibede@dctddhgndl Hétsrifmlell. The aPovEMescribed

ous, solution.contain
F CET TG .
| puritratiivh alrﬂ!ihcbdﬁé()bd&’!wctbbm Whﬁﬁatﬁ)namiﬂ detémiftwéoh dbd&ection
f ferred, the
psrt t?%}{ﬁa %Itﬁe? D%Q%e?c de_h m%nerryuszfelC & vva ér} eresth may e fqnigined in a
cféﬁ'trtaﬁ ofi rRP-pugstinusiOnMids randalma)tmnrim/\a enos esmpoment in said
thﬁ@ﬁrerd? %&iﬂ%’]ﬁxcle@ﬁd&nﬁhﬁ%le Dmede@&‘ﬁl ﬁ'n(;etﬁlg&sda(r?? %ﬂ&%] to the

oﬁiﬂf)rem |t;1hqe)dfromt sol utl on usi E:s
edsBpiapanbiare dexripeckin standerd textboaks os @ernbmkecﬂrmh &
tMaﬁﬁns MéleWElﬂﬁlr}%t &R%bora Mﬁﬁmpfsrd RliBiok) @SHEP&SS, 20013
weII §VYnttﬁ<§g ?Iled ar dare descri b

et sRIocpisiin Mlecalandi plegyd; V%Vée@l aps, NY,
Gl%m ng, A Laboratory Manual, 3rd edition, CSHL Press,
2001. The target nucleic aci d(s) can be detected and

determ ned. The above-described purification nethod is
prheremaydbe alsb| fuvber pyrifcatimmestapsnbefoonther DiGt eetection step is

ShafedOSuts Fé hf E%ﬁd{aﬁﬂn%h?gé dfet%!:ﬁogn\/\‘%g 1{31\6[0 %{]ay 1{1clude bptare

arrpllflcatl eterm nation or
it Junited, & élFf’c wding o infexcplating @€ ispecifd diest asr eibtdlwabrdamde

GaHitiRiiARfLalafesdintdBhé Idbuble-sRARALATHEA eﬂlﬂcl:l?dn esaf:tk Ctﬁl’or&'.@g'lce

en, be a onponent in sai xt
JBsriore The teRed 2 AaTooait bei'ePRad dut detiophorsic erbods,
aupelohnihwftet-@ rghﬁcmﬁkdigbsﬁdarﬂhhﬁﬁﬂecﬁﬂth@re@ft@r (Fﬁéferdrbﬁgo' pRobe-
s atis
TRy SRS B SBSPREryAq hifrafzacishdo sir hotravences
@SﬂILSllbaie@ant dg@etion ca’nldieAuybuHeIt letalsalpqsmﬁhrtbeﬁtmence the DNA
a?t@i Flﬁﬂle? stePs MPA‘F&% es Pf?:h%gt San‘]Oth AR apg?y 3 glversity of

. here may al so purl I Ca |on
Mﬁrsgq'ﬁﬁréesmw @élt:@mch@nmswbphwsea@apmbed arrubowrsl endyyiehd a

Rigaal Whdrad éfpleieRtary RgudfRESEihiion met hods may include
but are 15 not Ilmted to the binding or intercalating

of specific dyes as ethidiunbrom de which intercal ates
Thieo ihveatidaullse- shtangadesDNAe ARt x@RANGESndr-proteinaceous and

plr(lj't%fngéeo%g components comprising nucleic acids whereby the nucleic acids
comprise DNA or RNA or both.

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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thereafter. The purified DNA may al so be separated by

el ectrophoretic nethods, optionally after a

restriction digest, and visualized thereafter. There

are al so probe- based assays which exploit the

ol i gonucl eoti de hybridi zation to specific sequences 20
and subsequent detection of -the hybrid. It is also
possi bl e to sequence the DNA after further steps known
to the skilled artisan. OQther nethods apply a diversity
ofirinONA méeduen ctberedd Ehes iprésemnimihion alsshésdongpeses fiiclogical
pgagﬁ:f?t.ss ﬁlrcﬁ aPQURHq A%, M qgﬂn%n ﬁ_ﬁ&ﬂ%ll b\éﬁ?%rﬁfegﬁbéyothe biological

ementary Ssequences e 1nven
eﬁ@m}m‘sy@@lq Peogi Rlogd eplasimas deqst etreimac eoiws. Thel wirde blood

e ARSI, ORI L BRI e e
TRISIST3RE e%‘n frsaesmeﬁr:éﬁpaégéaé@odmpaswg. dmlans gmbpdisnent r @irthe

iniverttionudk didlo@éd] 8smple R o ésiHae@ rialCRIN eliRIMSVEellY Shuses or
nlalr)%gact rial. cells, as well as isolat ed cells from

P eu?afr organi sms as e.g. human and anl mal cells
such as |eucocytes, and 30 i munol ogl cal y active | ow

hapt
S, PR DR D 1 i
c@frmsﬁ depaxytibongghaic tacid $DdB), ozbmbpsyclmpedeE(RNA boneoth,
::?Efe%l v SabNA ??’ %A Rl e ?seHéHOedt[j{&ﬁuaeéll’rus 59 au(ra{ Kst%bne)

tures thereo he present I nven
JRIEPRTEIEER. BRoyises @a be hepptifises visue HAY), depatitiB viran{ HBV),

t%aﬁmxw |th@¢1%anplh%§ﬁ@@ﬁ¥1ehaevil%@ 96/ #he human

e is R d plasma, bl‘ood serum or
rnaI"ﬁ'éu e)%lpabvd"’“g%\ ‘e is preferably EDTA
bI ood, hepar| n or citrate blood. The blood plasma is 5

e |nor ci,trate bl oo | asma. |.n. an
kB PRt e SRRL ol P e bR prugieabe S3ir puctticsids
@@ﬂpnnéet esbaritaﬁy g lescBbédsaboyeKBliepath cargetl rllﬁ:leld/:ididl B&fpolient

Lyt | i t
o} Bl ndeiFhRRs anll deh i, 28 PLBPIEA IR I Bt cFain
dexsepry elhecheﬁceﬂm@ngleé@mxetoaequmwmd@mamamo@ﬁerswo)ther

sQBl%Qmpl@icﬂ‘i(ﬁf Rhakin a}éﬂ'ﬁle%e%haﬂ\lﬁﬁ%mﬁqtam W, D.Y., and

d%% a vi rus Qr a east
E 3687 ni SFRCMREE (1982 4Se apd Baranyi B, Rrag Nagl. Acad. Sci.
ELH%/)&S nepa)t 189-9938; \HolydseraddBMpase ORAAL REHok (‘Bhfa'r&? F., PCR
cien Vi
WiEies BT, MR 1, ITEHER Brisly Cap il Ut sbldgdsy; Wepair Chain
aﬂesctlcpr e ﬂr4él 18haBSR (KawoheD.Yvet el.,cPraci Natoap@nsei 1281d 86
t I 5 ri
(ORI TR RRGRIE er A7 PRIE MU M 5 TRE Y sk -
i1878:u MY RER/UPEP)p Lanal éﬂ'\sﬁfd (@r@t%lftoé'és) i Fel:them there are strand
WRPldctnesl WhiplifitdiRnP HYAR tA8CiBHG Mediated amplification (TMA),
and Q-beta-amplification (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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reacti on which specifically anplifies target sequences
to detectable anbunts. Other possible anplification
reactions are the |igase Chain Reaction (LCR, Wi, D.Y.,
and Wallace, RB., Genomcs 4 (1989) 560-569, and
Barany, F., Proc. Natl. Acad. Sci. 20 USA 88 (1991)
189-193); Pol ynerase Ligase-@hain Reaction (Barany, F.,
PCR Methods and Applic. 1 (1991) 5- 16) Gap- LCR (WO
90/ 01069); Repair Chain Reacti on (EP 0 439 182), 3SR
emENtary tp 1ggion (irthe tangel pucleie agid Qunporggnasd a labelled
(31983 hclédtid dohthini b&fulhee doryplem@htad) to aREQmd N.%}dn of the
Acad. Sci A 87 (1990) 1874- 1878; 92/ 08800)
NABISARTEOEMECI9IS 619 S8MPORERY Shdvence plaznd, ahbngt inapdirgshe nuceic

dici bamenendefianp Ibnyfthe fitst OligdrBlRotide,MtenGEatPh |rﬁ’1’5ltl.ff€ 6[’ ahﬁl@xes

at TVA anplificatio
e bR 0 Hiikinon® herein th B i e targep ucei
F\’@vd aIle@l’edUJOdhe fi50 oligoeleddide-a3d3p the lﬁﬂﬂ;@i’lohﬁ&nﬁcleomsuch

Part i cuI a}{\ﬁ’qu{ge reSF g fePgdl{lhsdetg Fﬁé %C% ASN t%é%g%%gl gﬁ‘ i habelled

rfﬂtgﬁﬁddéﬁ’tsdﬂ this migtge/io2B38d mh antmplase-dependent nudleic
C&Ed §§ glisB %aH%g 9135 eth? ﬂd%lésezélcgvgylﬁndgsaﬁzd%%dhs S{iPficidf® to

72., This thod exploits the’ exonuc
of 1023 BISIeAsE A5EVi oféhrePalyaieaassitgndeave the annealed,

deweﬂ ,olxgdsmxdeahdebn@bkﬂéa@é Iéba]%‘ddcfr hemte slg %Fﬂg%@lt%te%% y the
[LOCESS cont ac e, sa e w an

%’dg%lﬁ ©PE N e Rd P icieg ™ e%@ﬂ%ﬁﬁ%ﬁfean%orc@ﬁw%%awn@

ttechmolagyi dimiohtes hiee hedgetr ansulidepleasadiotnd cepdidaniondlek @ be

| 6] nt al ni n a sequenc

JBHAH thhd MARPBHELERE B8 HON Fher Rt St for the

rﬁ}‘él@iﬁf@fa@fd @Cﬁﬁpﬁh@lﬂc m«équempensrﬁtr ﬁ]ﬂdwedblhy mdtetectlon step is

'cﬁ&:‘ld&g& Rehetdi® tl'iB"QIln ldﬁcatlﬂﬁ' Sdpef lﬂ%fé‘éﬁorg? Ach& flp % &Bpé))ggréeous

Eﬁt ol i gonucl eot to create ure o
Yon aﬁ‘i/brldlzatlon condi ti ons, wherein the dupl exes
conprlse the target nucleic acid annealed to the first

ojh_gg(%nlrcl .eoti de nd t the | ab&l |.ed ol igonucl eotide
Faret pEMP ?n‘tefte apgd  Bgurss | Y6nREPEeRG de id the

ad]darsanrtdmg)oﬁ ﬂhe p5€semdvﬂft1dn|;‘l ¢hd @h€bdopd of which is set forth in the

cI The xtur s.treated w
%éh‘%Fa? e- hst uﬁg%rls%og H::%?&l ‘a“’g’ﬁ ehsa SN ﬂ%fv “??g] aity the
trso@duraysé asth wathiout deparumgiieomabesfitit ofthe suvkhiieh.ent to
10 permt the 5 to 3" nuclease activity of the
polynerase to_cl eave the anneal ed, |abelled

rel ease | abel I ed fragnents. The
signal generated by the hydrolysis of the | abelled

.i gonucl eoti,de is detected and/ or neasured, TagManlé&

?‘J Adl ogy eIAiCHY%t‘g {D’E(H%‘ni‘rs@ aftotr Qi) iy sskesion boureaying
reaction coln”pbmoentrﬁum oﬁgﬂﬁgﬁmla?ﬂhmﬂﬁxddﬁt(ﬁ&hﬁ?h@es) 1The x
nore genera r rqcedur or pur |cat
of a target ﬁ%lgl glgclcaggdloda%on%'c? &t OPEi B’\k@& 9 aguam intum
det ecti on st &poiwnate, 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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di scl osed wherein the anplification and/ or detection
reaction is a honbgeneous sol ution-phase. The

foll ow ng exanpl es, references, and figures are

provided to aid the wunderstanding of the present

i nvention, the true scope of which is set forth in the

20 appended clains. It is understood that nodifications
can be nade in the procedures set forth wthout
departing fromthe spirit of the invention. Description
oFlgurﬁe3 Fi gur e¥icRBoBDNA gupe per Adt bloodl,yacocﬁrdBIg)tceEmplelz and
at t =0 mn 51315 &l pfd f%%ﬂ)&‘f&'féé'tpg res 9&1%% g&ﬁe@frﬁ&ﬁsth% Yy axis

guanidiniun1t I ocyanat e
i ndi cat es t heingisiates thedatidntieldin pgport b.ianddﬂm mducated are the

t hi ocyanat e, {dhelayd a¥istiddidi cates the activity of
Proteinase Kin N Figure 2 Activity of Proteinase K

at t =15 mn inrelation to varying concentrations of

gFigaiecd ni um thlelalcyfanweu( B pet tilVBlboE Sakcordiigs toXEfhSle 3 and
concentration, of guani di ni um

di cat th
i ooyanat o THRE 5 T LORh dialahd FesPeiaps GrmepineAnt, the y axis
Prot ei nase K indicafds theZ2NRiyield én 3¢ Yerahbblobd. Db indidagedreE the

m bl ood, accQ nple 2 and Table 3. The x
axi s |nd|catesIﬁnggé§%g§ ive experinent, the y axis

indicates the DNA yield in pg per m blood. Al so
'Flgﬁfe@ ed ar eYlElHeOf 9%”%&% nglg I aDS: coidﬁ‘l g%gxagnpqle 43;md

Yield Q'F accor |ng
and Tabl e 5 hey axis mdicates dhe respectiue pererimeat, the y axis

experi nent, tlhalcyteatheSJNAW@Bl&ﬁI ;@gs?érhﬁl HPHWN. Wﬁi ﬂdic@teﬁ are the
o, Lndicated are st andard

er m bl ood.
gew ations. 1%@%@‘8”%‘%?@ d of DNA in pg per m _
bl ood, according to Exanple 4 and Table 7. The x axis
i ndi cates the respective experinent, the y axis
indicates the DNA yield in pg per m blood. Also
i ndi cated are the standard devi ations.

Example 1
(A) Incubation of Proteinase K in the presence of a chaotropic agent

10 pl of a 20 mg/ml stock solution of Proteinase K (Roche Diagnostics GmbH,
Mannheimm, catalogue no. 745723; 90 mg dissolved in 4.5 ml water) was mixed
with a chaotropic buffer containing 50 mM Tris-HCl pH 6.0, 1% DTT, 20%
Triton-X100 and x M Guanidinum thiocyanate; x = 0, 1, 2, 3, 4, 5, 6). Directly after
mixing the Proteinase K activity was measured in a first aliquot (10 pl) of the
mixture using the assay described below (0 min activity value). 15 min after mixing
the Proteinase K activity was measured in a second aliquot (10 pl) of the mixture

using the assay described below (15 min 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 980ul 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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Exanple 1 15 (A) Incubation of Proteinase Kin the
presence of a chaotropic agent 10 pd of a 20 ng/m

stock solution of Proteinase K (Roche Diagnostics GrbH,
Mannhei mm cat al ogue no. 745723; 90 ng dissolved in 4.5

m water) was mxed wth a chaotropic buffer

containing 50 "M Tris-HO pH26.-0, 1% DTT, 20%

Triton-X100 and x M Guani di numt hi ocyanate; x = 0, 1,

2, 3, 4, 5, V\gé Directly after 20 m xing the Proteinase
kMgasurementsebsorptiont avkre rtakenf ovest liitnln]ua:tt 22°C0 THe) aatvity of
t PR teifhobtit! fﬁtﬁésds% Bud¥er %? M HGRATHAE th? Rin Wcs( 8 1%123&% by a

a{IVIt val ue) mn after m Xxi ng rote|
a aﬂl&?%‘&zﬂhﬁ@@t%@éé%w n a second aI i quot (10 pl) of
the m xture using the assay described below (15 mn

t|v B ay to.dete mne Pr ot ei nase K
T3¢ e Bhin \Ghuet ki e gPirah rotFinsici ok o pessence of
bg,daﬁmn(mdnammete a(t/ﬂ)e) diffefent ra:bx@elnwtlbﬁs laésay(@ufrﬁﬁ@ 2 lists

t hat Opl..0. Trieth
(ttv\PlglgShrfimoy Vo ?f?ﬁ‘)e dCipEE 8&%?&‘53‘? %P{fﬁﬁrﬁﬁl%or&“a%‘dlmum
aﬁh@bcy@nq:m aothealiff@entddnsenssitimne gs:eh ir (A)nas welkas the bsﬁﬂiﬂtﬁlue

f f
pr o] de J%%Jﬁ: geﬁf ﬁl‘e@cfrﬂé Nfl{ner Qﬁgés rg expraegstegsgﬁlagﬁré tfe> h;lée min
caplizity ¥alpg of Jiratetnpse K in thh@mmltleu fer vgighovie abastesagent (see
(@bs, Ocrd?fdspdiﬁdl kS 05akeR; mi?wali!léwzk@eta&s 1@9‘6% ﬁ{éedata of Table 1

act I nase K in e ass

dlcfﬂbi%/%arefgiriﬁh“f @r?ﬁrﬁ@ﬂe@énggui“ﬁa%%ﬁéémo%/ a change
|n absorption at 405 nm Table 1 lists the O mn val ues
OfabtlehF activity of Proteinase Kin the presence of 5
guani di ni um thi ocyanate at the different concentrations
given in (A). Table 2 lists the 15 m n val ues of the

t FNas resence aof guani di ni um

PRy o RSk NS B, b SR R Tashee e o of
(gbl)ﬁn inigg] thieyandie (G vabesyal ue  (no chaot ropi ¢ agent
present). The values are expressed in relation to the O
mn activity valuweof~Proteingse—Kin-the control
buffer without chzenseaditondMlit Actusy trol (A)),
corresponding to |0.5 U/I@jl; thig valgjp wag set as 100%
The data of Tabl g I—and—Tabret2—are—graphically
represented in Fijgure 1 land Fi dure # Table 1 Activity
of Proteinase K gt t = @ min if reljgpion|to varying
concentrations of guani dimrumthiocyanmate (0 min
val ues) concentration [MActivilty [ 08

gl
t

4 1
5 , 0
6 0

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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194 2100 366 41 50 60 15 Table 2 Activity of Proteinase
Kat t =15 mn in relation to varying concentrations
of guani di ni umthi ocyanate (15 m n val ues)
concentration [MActivity [9% 0105 195 -24 295 31 40 50
60 Exanple 2 (A) Reagents 5a) Proteinase K stock

sol ution: reconbi nant Protei-rkdse K, PCR grade, 50 U nj
b) Lysis Buffer: 4 M guanidi niumthiocyanate, 50 mM
Tris-HC1, 20% Trifon- X100, pH 6.0 c)Bindjng Buffer: 4
M guani di ni um t hi bcyanat2, 50 nM Tri98- HO | 20% Tri t on-
X100, pH 6.0 10d) | nhibitgr Remoyal Bufferp 5 M

guani di ni um hydr ogti-oride;—20—np-TFris—HEL 38% et hanol ,
pH 6.6 e) Wash Buffer: 26 nMNad, X nM Tris-HC, 80%
ethanol, pH 7.5 f) Elutign Buffer: 55) MM [Tris-HO, pH
8.2

6 0

Example 2
(A) Reagents

a) Proteinase K stock solution: recombinant Proteinase K, PCR grade, 50 U/ml

b) Lysis Buffer: 4 M guanidinium thiocyanate, 50 mM Tris-HCl, 20% Triton-

X100, pH 6.0

¢) Binding Buffer: 4 M guanidinium thiocyanate, 50 mM Tris-HCI, 20% Triton-

X100, pH 6.0 |
d) Inhibitor Removal Buffer: 5 M guanidinium hydrochloride, 20 mM Tris-HCI
38% ethanol, pH 6.6
e) Wash Buffer: 20 mM NaCl, 2 mM Tris-HCI, 80% ethanol, pH 7.5
f)  Elution Buffer: 50 mM Tris-HCI, 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.
(B) Experiment 1: one-step procedure without Proteinase K treatment

pipette 1,000 pl 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 ul 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,

X N AW e

—
_— O
.

. discard flowthrough and put filter column in a new Falcon tube
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g) Et hanol (100% 15Additionally necessary: Comrercially
avai |l abl e spin columms containing a silica nenbrane,
e.g. NucleoSpin Blood L, distributed by Machery &
Nagel . (B) Experinent 1: one-step procedure w thout
Protei nase K treatnent 1. pipette 1,000 | EDTA bl ood
into a 15 m Falcon tube 2.-28dd 1,000 | Lysis Buffer,
vortex gently 3. incubate for 15 mn at room
tenperature on a roller mxer, agitate 20 4. put a

s p#-nelutst i 3@01ula3rnéwtﬁél(2£86) ElimnBuffer ansf er t he

3(t Hcabak fﬁiﬁﬂﬁaakmgmtéﬁﬁ%&m% 000 ) to the spin
col um ﬁ\gﬁ entrif 3 mn at 1,900 x g. 7. add

119Hoeentri %@rnﬁés&s\@aqg Buffer 8. centrifuge for 2

ms @Dﬁaeﬂaeeﬁserqofaﬁe%at@@kdz@; S undBoWesh Buffer 10.
centrifuge for 10 mn at 4,500 x g. 11. discard

fl owm hrough and put filter colum in a new Fal con tube

offrperist B deslonigrese fudifE PR geaberd 14

centrifuge for 2 mn at 4,500 x g. 15. OD neasurenent

OI. tﬁ@eﬁé Pﬁﬁ P’%teé'page K33 o §9rﬂ%2%?8tt 5 (Q Experiment

ure inclu inase K treat ment

12. padsel, Q@ﬂﬂ@mbb@de\rngemly nto a 15ml Fal con tube
23, aﬂﬂiﬂ@&ﬂQL s@@ﬁﬁﬁexb’v&‘i&gne\‘xﬂgt ex gently 3. add 1,000

it Lysis Buf %e}m\( vortex 10 4. incubate and shake
o4 Sibeubas andss pay3s 6f0'b&5 W} (fep- B UHBE Adidrmnyixer), agitate
3@' tpllfiteispﬁl ccﬂtﬂhn&n&iﬁbﬂfmbﬁﬁﬁbé n a newaaI anltnge |6)
nsf er, e m.xture of _s abouyt [
t‘iﬁ%“%%.tﬁ & L FR I Steps be%e(gg‘?‘ﬁg}euﬁdj‘ﬁ Fig the spipcolpmyn o’ x
g7'8 ceatiifuge 000 minlalj90&ker Renoval Buffer 15 9.

cent 144 . xglO add 2,000 | Wash
B%Sff;'{edrd Pq(ﬁ) @g%lfuglt&uﬁer%vaﬁa “hin at 4,500 x g.

9. centrifuge for 2 min at 4 500x 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 a2 15m} Falcon tube

add 1,000 pl EDTA blood, vortex gently

add 1,000 ul Lysis Buffer, vortex gently

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

put a 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 pl Inhibitor Removal Buffer

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

oo N A e
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12. discard flowt hrough and put filter colum in a new
Fal con tube 13. eluate with 300 | pre-heated (700

El ution Buffer 20 14, incubate for 5 mn at room
tenperature 15. centrifuge for 2 mn at 4,500 x g. 16.
OD neasurenent of the eluate at 260, 280 and 320 nm (D)
Experinment 3: two-step procedr-e i ncl udi ng et hanol 25
1. pipette 125 | Proteinase Kinto a 15mlL Fal con tube
2. add . 1,000 0 EDTA blood, vortex gently 3. add 1,000
pit1-L A 208014 &YashByffeex gently 4. incubate and shake at

561 fceﬁtr%e%ﬂmﬁﬂﬁat@?ow'gng a ther Imom xer), agitate
5,,a 1,000 pl Ethanol, .vortex gently 30 6. put a spin
cb?u%%cﬁ'ﬁio W?EW‘@@G wut fler CPT“‘PPQﬁ§fI@W kaleonipke ure of
si4pselihte Gith 300k pr3; Kka®d PY)°Q) Elite Byffed col um 8.
centrjf or 3 mn at 1,900 x g. 9. add 1, 000 pl

I ﬁ i b1 u%rg eﬁ{éﬂ%\l}‘gp%[ﬂo%l;em%‘?tuﬁeent rifuge for 2 mn at
41600@entridugeX6r 2 ininat4 > 00 | Wash Buffer 12.

cent Idrh ' di scard

fl owt hr g%gﬁdrgﬁég’g%@’?ﬂ?{’téf“ g@?&rér%g%%@ HB8w Fal con tube
14. eluate with 300 | pre-heated (70C) Elution Buffer 5

1) ExBeRRhe4:tRb-step Pricétiu - ’ 16.

cgﬁr%t rxlpfuge for 2 mp::lB atc 4,’%%%@$§¢]§§’9ﬂ%ﬁfﬁéasur enment
of the eluate at 260, 280 and 320 nm (E) Experi nent 4:
t Wo- pipette PI0AFHOIethabd K lintdiaGnBiraRbAguRuf fer 10 1.

| pet ei,nase K into a 15nmL Fal con tube 2.
o aﬁ%’o@ﬁ“@@rﬁ{ Ef"&éa‘:’f’f%rgf’é’;b’ gently 3. add 1,000 pl
L3 si asldBu®d0aul, Lysie Buffar, geréd gendy i ncubat e and shake at
56C ; ' o I n t hermom xer), agitate
2P eaAZy f ALl P (o4, Y LERE L BifeprdBeg o
&-spidd Llumbinding Bufov, Faittoogentlybe 7. transfer the
M8 XU sgfn Ecll‘t‘?mﬁﬁﬁ@%e%faﬁo tahout 3,125 1) to the spin
col um .. centrifuge or%mn at 1,900 x ¢

7. transfer the mixture of the steps 1.-5. (about 3,125 pl) to the spin column

8. centrifuge for 3 minat 1,900x g

9. add 1,000 ul Inhibitor Removal Buffer

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

11. add 2,000 pl 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 ul 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
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15

9. add 1,000 .1 Inhibitor
centrifuge for 2 mn at 4,500 x g. 20 11.

Wash Buf f er centrifuge for 10 mn at 4,500 x g. 13.

12.

Renoval

Buf f er

10.

add 2,

000 pl

di scard fl ow hrough and put filter colum on a new

Fal con tube
El uti on Buffer
tenperature

14.
15.
25 16.

eluate with 300 pl
i ncubate f29r- 5 m n at
centrifuge for 2 min at 4,500 x g.

pr e- heat ed
room

(700)

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

"Fgbkednie 3 Yield of human DNA,

in [g/mM blood]

Experi nent 1Exper|nent 2Experi nment 3Experinent 4

f\/@l{i‘%? 11.

DENS ol

bbb

8112. 5717. 4317. 30
060. 552. 680. 46 (a) and (b)

i ndi cate data fron1repllcate experinents; SD: standard
deviation 5 Ta TY as_ggtermmed by 260

nm 280 nm r at i Pepment 2 ARERke 1| Rermsat 3 npffperiment 4
1Exp@)i nent 2Experg.pent 3Expanjzgent |4 1858 921. 8711788
1.961..851. 881./184 (a), and [(D) |cate data fro

rep Ebr-)nf e—expse i "( %]Q (Qmp T:}gir}’ Wt gar t o 17.30
pur | Meaof DNA a 2607 nrri¢80 r1m1|8at| Q9 (inelazdi ng 320;714®
corfggtion) o 1. s re ded[as b

acc §]?ab! e- he d QQI chn\ Vi § ha@rr_h_e fﬁa caQr dpﬁé

t@) whé (b)’mdrtate(ﬂata ﬂrd)mtreplﬁ:ate(lzxﬁaymteﬂil@, Smtshmdaﬂif deviation
Experinent 4 produces equally pure (if not a DNA of

hi gher purity) conmpared with the the

Experiment 3. Exanple 3
buffer / binding Buffer,

TTﬁglkd

met hod of

(A) Reagents 15 a) Lysis
chaotropic (7M[lysis buffer]

50mMV

ndi ng buffer] guanldlnlun1th|ocyanate

20% Tri t on- X100, pH 6.0)

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

(a) 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-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-HCI, 80% ethanol, pH 7.5)
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b) 1 nhibitor Renoval Buffer (5M guanidiniumHC, 20nM
Tris-HCl, 38% ethanol, pH 6.6) c) Wshing Buffer (20mV
NaCl, 2mM Tris-HCL, 80% ethanol, pH 7.5) -28 d) Elution
Buffer (50mM Tris, pH 8.1) e) Ethanol (absol ute)
Addi tionally necessary: dass fibre filter colums (
with silica nenbrane, e.g. -N8cleoSpin Blood L,
commercially available from (I;/Bcherﬁy Nag(él ])¢f5 (B)7M

ment ne st e rocedure: Lysis Buffer no
EfyigdH’r’él LRL&@F @“@d@rﬂ’%ﬁsﬂi)bl ood was pipetted into a
18) nEthaablc@bsdiwdee, 1,000 | Lysis buffer (7 M was

. and the tube S or xed. The xt.ur

TPy el oot et R o8
Fb)lucbnSpm [Bdoowd &, ltomngdreiaky iVailtitﬂe friohd I&Ifaclﬁ‘@byumﬁg
provr ded and the whol e sanpl e preparation (about 2,000

chaotrope 10 concentration 3.5 M was transferred to
t H’é Experiment 5l anerstepfroesdureiysis Budfat: 7 natbinding Gaffr g
for 3 mn 1,000 | Inhibitor Renoval Buffer was
transferred to the colum, followed by another

ch?Q ik EBT# Blaod map pinettad 2o a1 ymi Srlcon milbre, 1800 @il Lytiabyffer
270010 whas A& 3@ BE hiRIwiaS ikl ‘Til@ H&t@ré { fﬁ%li%zRL&'fm 15 min

f
RS ST M & Sesialean s QU e AL
lfropitled oand ﬂmlvotﬂ&ilé Ot‘ﬂarr:)1 plbep re@@thﬁlgg)mﬂﬂ:xﬁjttc 2800 d?ﬂ Weh&otrope
ut i
B R a3P s RASHFahGr e i kol Abyr frabaHtion a
i heeibag efdr f3om15 hoGo al Inkibitot Reprwvalt Buffer Akt @fansferred to the
C&Mhh] fbﬂﬂ%@'ﬂ %Boﬂ‘uelzg t afl 1{ st2p alkBoh RS fg WA Qrah that,
RS re L 380

was an a asu
26000 rzlstﬂlslangr Bsf_fgr wm trazefe(r@):l t@tbecq»lnm fc&],oMedﬂlDyS:EElplfugatlon

T f W
et 00, S it BABIBRELLE fle

|PY5P8; angyy, Felgon lrb? unghruciieaddawerereied uting aR&N pre-heated

V(GO‘KQXEH:.tloiEhBuHQrXUllllgg%ltfﬂﬁn l%lﬂéb%@dtrﬁﬂfer;gﬂ B The @blun@f and
i ndi ng

M.xe ffer (4 M was _added
e lBET B 31 fepm A Bt aRF cbfch cer HEe ol A0 € for 2
fmbrféleﬂ%mtbroungamaAmdM@‘pndﬂ(ﬂeﬂﬁdr hbBugbneratl 230, 260, 280
eparation (about 2,500 |; chaotrope
iagl%ezgtn?gtlon 4.5 M was transferred to the filter
colum. After centrifugation at 1,900 x g for 3 mn

X9 @%&lmkm w’& QfeP? Rle: 1£ Eﬁff&a?Mt uga{‘f??%{lﬁst ep at

the col um, anot centrr
4,200 x ¢ for 2 m n. After that 2,000 1 Washing Buffer

Vg0 tterTﬂBA @ld{ﬁﬂwiﬁpl Eleedcih'tél Ans5 rﬁloi:ahéﬁheﬂlb@y 1,000 pl Lysis buffer
%?WI)" sua(%Pdted and ?ltre tube was vorgexengI}eomg}the v:rl;lsemcubated for 15 min
at 56°C on a Thermo Mixer. 500pl 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 ul
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 pl pre-heated (70°C) Elution Buffer. The

Elution Buffer was transferred to the column and incubated for 5 min at room



10

15

30 fl owt hrough was di scarded and the filter colum was

put on a new Fal con tube. Bound nucleic acids were

eluted using 500 | pre-heated (70C) Elution Buffer. The

El ution Buffer was transferred to the col um and

i ncubated for 5 mn at room-29 tenperature. After

centrifugation at 4,200 x g %%~ 2 min the flow hrough
anal yzed by optical density rreasurerrent at 230

0, 280 an 320n Table 5 Yield of hu

gﬂmrer G0t ST THSARO ko 06 2( 5. (b8 Tivabrough was

hl)alﬁzeabjz&pﬁé’al Mbﬁﬁﬁ' héakdrehienbhiB23021601 88(Pardd2080. (D)

indicate data fromreplicate experinents; SD: standard

deviation Table 6 DNA purity as determ ned by 260

nkable6 nmratios with 320 nmcorrection (a) (b) mean

Experi nent S5Experinent 6 1.921.94 1.881.81 1.901.88 (a)

and (b) indicate data fromreplicate experinments (see

Taisl O%Umﬁﬁf”elm [ngiml plapdReagent s a) Lysis buffer |

bi ndi ng Buffer, chaot rop| c (7M [I yS| s buffer] 15M

[1ysis buffer ] F—4Mtbnding—buffen] guani di ni um

t hi ocyanat e, t@ﬁmnmﬁlstikﬁmmwmr&ton- X100, pH 6. 0)

b) I@hibitor Rem)vgags Buf fle (IFPI\glsguarl di nium HC , 20nM

Tris;HCL, 38% 15 etiranolf; ; ¢) Washing Buffer

(200Nt 2fm TAESo 1Y 80%3@t2hanc|, pH 7.5) d)

El ut Mesn Buf f el (5G4 Tri g, phhggl)

SD 3.82 1.18

(a) and (b) indicate data from replicate experiments; SD: standard deviation

Table 6

DNA purity as determined by 260 nm/280 nm ratios with 320 nm correction

Experiment 5 | Experiment 6
(a) 1.92 1.94
(b) 1.88 1.81
mean 1.90 1.88

(a) and (b} indicate data from replicate experiments (see Table 5)

Example 4
(A) Reagents

a) Lysis buffer / binding Buffer, chaotropic (7M [lysis 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-HC), 80% ethanol, pH 7.5)

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

e) Ethanol (absolute)
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e) Ethanol (absolute) -30 Additionally necessary: { ass
fibre filter columms ( with silica nenbrane, e.g.
Nucl eoSpin Blood L, conmercially available from
Macher ey- Nagel ) (B) Experinent 7, one-step procedure:
Lysis Buffer: 7M no binding buffer 1,000 RI EDTA bl ood
was pipetted into a 15 m FaPB8en tube, 1,000 Rl Lysis
buffer 5 (7 M was added and the tube was vortexed.
g mxt re was incubated for 15 mn at 56C on a Therno
@fwn%l YhBgsessare onlagsy branfilter golymmss( Mithr eilitd Impembrane, e.g.
CNLUEBS A Blodd'1Q tbigckramt, 72t abe: M@fﬂ&ﬁ, mg&)af ation
(about 2,000 R; chaotrope concentrati M was
transferred to the filter colum. After centrifugation
afB) Exp&fifhent T onesstsp protedlrQQ9siRBulfen 78, hebifREAP baHer
Buffer was transferred to the 10 colum, followed by
anot her centrifugation step at 4,200 x g for 2 mn.
ARLORG nk BRTA blood8as Rlpettéad mitog Buf Ealcovmsutier 3060 @i Leds boffer
t L4l f at 4
fdng% gjaﬂ]med_laﬁld Lﬁ%‘%eqyas QrS )Eéd ngHxﬁﬂaﬁe\aa l%'tsageeci( fo? 15 min

I Scar

fat156&¢ oa @l Thamaadixepyt nom dcmwbreawdm gla&skfd)re Bitencblumn was
f‘%&%lvﬁk& afd dshenefiole! éétnﬁq lé?fe?graﬁgg ﬁbo‘?ﬁ eZIbSQt , chaotrope

El uti on_Buffer. I on Bu
t‘f"&ﬁ%‘ft?rt‘roé'd:J’ p &Lk wes Hﬁll’ﬁﬁ‘?ffﬁdaiﬁ)dthf@feﬁ éeb'mredﬂfmrcestrrﬁlgatmn at

rmrm * grfpenaini e1,008f [e InlGBRéH I,leeﬁmmn BOffat wis %&Qaférrng 10 the
ana ensi

Y e I N N T T
Q¥ liwashiBg Buffer- wisaparpfeneddurnke cdlyming fdlaivee by céxhﬂrlfugatlon

S0, S 0 5 A 51 B S o

mut\M§ w@dc@h@bﬁhﬁoqnﬂ)@o}maam wex ebitedThengrb 0 prperevigeated
' (ﬁ@q@aEﬁ@oﬁoﬂuﬁé rT‘h@ Bliticd ?dff%r %a-ghgﬁlg?erpédx ?({ the ngunxl and

Bi n was a
ﬁewqﬁéq%cgﬁ X %'é awr?cnn demgperatire. piter <fqnfrt1fegatecm mtn'ﬁZO{hsg for 2
nﬁmvuhd ddwalndu&as ¥hdyRd 559'69{18411 RERRBT AEds R ntedP QLB 302 aé@%o

3?paotrope concentration 3.5 M was transferred t
taﬁlg & colum. After centrifugation at 1,900 x ¢
for 3 mn 1,000 RL 25 Inhibitor Renoval Buffer was

CTRSEBTRER £ BBl LOU) RUBE, B, AROANG e b,

2,000 R1 Washi ng Buffer was transferred to the col umm,

f t r
I 4L B AR 0T e
66@1 the fyke Waswmeﬁ@heemamar@mg mmbeteélfqt éij min

ususﬂg: %002 Athepmhe-Migat.esh Y@G)dl ldef%P (wa)f fhs aIﬂﬂ&i Afxed by
t|on uf f he col'um an

tr an
ThH A LA nrs ol nbE R acivs Harrobtel cofignn W Brovided and the
cdmle szfmpjatprep’aramoxﬂ (a0t X?. ,390f )y cBadﬁd'petd'dﬁcéﬂtﬂiﬂolﬁr 99M) was

Weihsferred 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
Howthrough was discarded 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 4,200xg for 2 min the flowthrough was
analyzed by optical density measurement at 230, 260, 280 and 320 nm.



anal yzed by optical density nmeasurenment at 230, 260,
280 and 320 nm -31 Table 7 Yield of human DNA, in
[g/mM bl ood] Experinment 7Experinent 8 (a)5.957.16

(b) 11. 3512. 20 Mean8. 659. 68 SD3. 823.57 (a) and (b)
indicate data fromreplicate experinents; SD:. standard
deviation Table 8 5 DNA puriXly as determ ned by 260
nm 280 nmratios with 320 nmcorrection (a) (b) nean
Eﬁ@ﬁrinent 7Experinment 8 1.921.91 1.881.92 1.901.92 (a)
a 66) indicate data fromreplicate experinents (see
Table 7) -32 List References Abranson, R D., and Myers,

T - pin. Biotechnol. 4 (1993) 41-47 Al derton.
R?’%Y‘P@J‘{“gﬂsﬁ&né?ﬁlgg?‘g‘@ﬂgﬁi 201((199)2) 166. 169 Ausubel

et al., Current Protocols in Mlecular Biology, J.
Wley and Sons$ . NY. 1987 Bar an F., PCR Methods and
Applic. 1 (19‘,1;)’(3%1%?%[’%& u..,?m;e.e?ty%r oc. Natl. Acad.
Sci . (alSA 88 (1991)5.989-193 Babsn R|, et al., J. Cin.
McrgRiol. 28|(19 4954503 ace,l MG, et al
Quarterty Reviem;ggk%iophysi&gaﬁlggT) 30: 241-277 DE 37
24 |AMfpanQ EP () 43%B.482 [EP 0 869 063 EP 0 658 164

SD 3.82 3.57

(a) and (b) indicate data from replicate experiments; SD: standard deviation

Table 8

DNA purity as determined by 260 nm/280 nm ratios with 320 nm correction

(a)
(b)

mean

Experiment 7 | Experiment 8
1.92 1.91
1.88 1.92
1.90 1.92

(a) and (b) indicate data from replicate experiments (see Table 7}
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in the mxture by nore than 0.5 M (d) contacting the
m xture of step (c) wth the solid phase, thereby
adsorbing the nucleic acid fromthe m xture to the
solid phase. 15 2. The nmethod according to claim1,
characterized in that the chaggropi c agent is sel ected
fromthe group consisting of guanidinium

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

i sot hi ocyanate, an al kal pPatefliCliimsand an al kal i

perchl orate. 3. The nethod according to any of the
clains 1 and 2, characterized in that 20 the lysis
but f erAahethbé pfo( adsocing ai mglein acid Ayore anbivlogivadsmapigtioca solid
activi ﬁ’ﬁ % ?ﬂs&ccordlngto claim 3,

char ac er| ze ha e enzynme with proteol ytic
activity is sel ected fromthe group consisting of a

Caspasg) Pﬁr@bﬁhﬁ?ﬁﬁaeﬁuo@' 19§1§§§ff§ thBrc%hﬁﬁﬁed er’aQEbT%c agent;

Baci | | S rase Subtilisin. 5

net hoo&’ic c’g‘Pﬂ fo Yé‘ﬁy ‘btfert Wathc the; ﬂ?@lqglf‘*ﬂ gample, whereby the
cha{ act er i gedentrationadf thb&hhotsd hc lag&{t ﬁﬁ dtﬁé rﬁlkﬁfge G@btetween 1M
contains a e nethod according to

cl ai m 5, ﬂ&é@#%@%&bgfﬂgﬁh&ww detergent in the

| ysi s (ouf f dissobfing tanpadditjonak amelstcd £ chdotropict dgenyiim op adding an
consi stin

sul fate. g‘fg{'l %ﬁlﬁf@nhéﬁql?ﬁﬁkﬁ%%ﬁ}lﬁ Cél%b{l'@sg grﬁqﬁ @{é mixture
aci d, Sodi Qﬁﬁtm(h)d;aereby swressisgithe concentoationiafGhe ﬂm@nplc agent

20, Cotyl ﬁ%@mﬁauafetmﬁbé%mwﬁmet P40,  CHAPS o
Sul ph Pet ai ne he net hod accordi ng%gto any t

cl ai msld} t??“éacueﬁaﬁhﬁciné’?tmfe& i TR Hek viHe %Iﬁol‘}dph@’é@ tf?efeby

conpri ses lspimithe AucldiRcfiofi it Sheinhatito Hexdlit phase.

sel ected fromthe group consisting of silica gel,

glass fibers, quartz fibers, and 10 zeolites. 8. The
nmel.hodlxcmethdd agedrding iy claim fl hehacdctarized in that 6,

characterized in that the solid phase conprises

magnetic glass particles. 9. A nmethod to isolate a

nucl ei the xbpotrepio genthis gelsgied ofror the lgeoupc epnsistivg i guapidinium

steps fdrdchidritde, PHRKIdHING Qﬁlo@j‘@ﬂﬂ@usgdaﬂﬁ'nﬁullﬁuﬁio%ﬁo&)tﬁﬁte, an
cont ai fﬂéﬂa chq%of rop| C gent mxing the lysis
buf f eralglt ledidceand & gkt bam%law&fe wher eby t he

concentration of the chaotropic agent in the mxture is
beé.vve ePhelthod 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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and 4 M and incubating the m xture; (c) dissolving an
addi tional anmount of chaotropic agent in or adding an

20 aequous sol ution containing additional chaotropic

agent to the mxture of step (b), thereby increasing

the concentration of the chaoBgopic agent in the

m xture by nore than 0.5 M (d) providing a solid phase
and contacting the m xture of step (c¢c) with the solid
phése, Thammethby aectsdinpitmglainn 8, chacdcarized ixi thaf r om t he

m xture to the 25 solid phase; (e) separating the

solid phase fromthe |iquid phase; ({& optionally

washi et duergent n Piralssisobuercpf sisp (tin selontsshiion the group
buf f ergons@ling! Wil NSodiliR NYsdeBYIC @ffate, T ' CRRiLHE ﬁ?%c?l sulfate,
phase thereby isolating the, K nhucleic acid;, -35

opt i on&f W@afamm%marqrwéesn uPPnEhelis ¢ agid, sSediyy) lauroyl
from tdaecosingatRitan100s Ovaden 20, tO@ylp beniPighitbside N Wdnfiet P40,
aci d. éﬁﬁp heqruwﬁ Q’ﬁd acclt%rdi ng to claim9,

char actef 2l SUPHORERIE 18he chaot ropi ¢ agent is

sel ected fromthe group consisting of guanidinium

hysir 0 . L . o o

25t i Dyl aRRRh BB OGHARlcs, RUAPIHAA HTha
perchl orate. 11. The nmethod according to any of the

cl ai msh@ saidl phabe GRATAES £'pbioRd ok Rohlplous HRinkd? sbstdle’ Riected

of ste a) contains an enzy Wi t roteol ytic

acti vi E?Fsaglfk? group octsising et ﬁﬂ@.geﬂhg%%gﬁfé- ueds dibsgs, and
to cl adedlifet, characterized in that the enzyme with
proteolytic activity is selected fromthe group

consisting of a Caspase, Proteinase K, Pronase E,

Pr®t edEle methml Bamirding $o sy ¢fEbpelamse) jo @rtiaraSehized inshat,

15 and the detergent is selected fromthe group

consi sting of Sodium dodecyl sulfate, Lithium dodecyl

sul f atthe selid phase comprisas amagpaticgiBssdardtindes. Deoxychol i c

acid, Sodium | auroyl sarcosine, Triton-X100, Tween 20,
Cctyl | beta-D- gl ucosi de, Nonjdet P40,  CHAPS and ..
slé-phoﬁé?%{ﬁﬂ@wﬁﬁ%a n‘?ﬂélcr?é%chjgﬂmai’c@(?}‘lﬁ‘% sugPle) eompriging the
char acdiggsiofed in that 20 the m xture of step (b)

contai ns the biological sanple, guanidinium

t hi ocyanate at a concentration of about 2 M Tris salt
at a dahceanmbvidirigoan asfjuous 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 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 sohd 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;

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

(g) eluting the nucleic acid from the solid phase thereby isolating the
nucleic acid;



10

15

20

25

about 25 mM Triton-X100 at a concentration of about
10% vol unme by volune, and Proteinase K, whereby the
proteolytic activity of Proteinase Kin the mxture is
about 3 Um, and whereby the pH of the m xture is
about 6. 25 14. The nethod acgerding to claim12,
characterized in that -36 the m xture of step (b)

cont ai ns the biol ogical sanple, guanidinium

hydr oqh) oraptienally precipitatiny thetnuolzicoicidbOstep 2g)/frddn thé efate and
at a concentr 1ti n.of . 1%? tucl'iﬁ.n%\éj. Tris salt at a
concent r at PR PEIHPIBNRuCR{ % X100 at
concentration of about 9% vol unme by vol une, and

Protei nase K, whereby the 5 proteolytic activity of
Protei nhase Kin the mxture is about 3 Umnm, and

whit ebThe methpdiaggording taelmmy Pchameissizodnthat 4 and 6. 5.
15. The method according to claim 12, characterized in

that the m xture of step, (b), contains the bjalogical .. .
sanpl et,Ee gi’glﬁ‘?ﬁ‘?ﬂ‘?l AEFAt lﬁ;ﬁang'n?ﬁlfg‘W dhe oup SOTISERE ot §ugRidinium
of abawidréthibride, UnRaidiiuva cobewnkteatguanidifiuhO isddotyahate, an
mM  Tri,s..salit, at C entration of about 85 mM EDTA

ot a AREEMdead ARLRGORE 1 NaQ at a
concentration of about 8 M Triton-X100 at a

co e i 0, . . . ht

P of PanEBa Secddil e oAby Yo 46 1T hefdBleriped in tha
Proteinase Kin the mxture is about 3 Um, and

wher ebyie 1yigs Bitf@fofls ) dritdiRs hrb elAWORTh protedipic Sotfvity and a
15 16. 53rh!lgg‘i)smet hod a{(;ég()(ra)di ng to claim 13, ghar agl?heri zeélf

in t hade'¥"B& i xt ure of step (b) is incubated for 10 nin

to 30 min at a tenperature between about 20C and about

75 ereb I - ' ' e e net hod
ac@o r \é\ﬁhcgmf: %log H‘?ﬁﬂ I)ﬁ% Mgeagni i1 ﬁ’géhé%{c%%ﬁ&&ctﬁg acterized
in that the solid phase conprises a porous or

non_p i | . . e

or oup. SRR RHR prodfivié SRy SIEEL i the BB Konsising of a
fi ber sCaspase, Prateinpseds, P@aase%wé*rﬁ@m@om&wmﬁ@ (Esperase), and
of theggtisie 9 to 16, characterized in that the solid
phase conpriSes magnetic glass particles. 19. The

nmet hod according to any of the clains 9 to 18,

char acdrflr the eltdrgerit Hakeledted fidn icogrogp cahsistirpdf Sodium dodecyl

conpri s bacter.ial cells, eu ot 4 2| | .
i xt urSélitsa{eh er%@rl!.lm Cdodecyl sulft%{e\,/ é&yﬁg%e&lyla%{rﬁgrﬁﬁ%b%’mlde,
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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15.

16.

17.

18.

19.

-36 -

the mixture of step {(b) contains the biological sample, guanidinium
hydrochloride at a concentration of about 2.7 M, urea at a concentration of
about 5 mM, Tris salt at a concentration of about 5 mM, Triton-X100 at a
concentration of about 9% 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 between 4.4 and 6.5.

The method according to claim 12, characterized in that

the mixture of step (b) contains the biological sample, guanidinium
hydrochloride at a concentration of about 2.4 M, urea at a concentration of
about 1.6 mM, Tris salt at a concentration of about 85 mM, EDTA at a
concentration of about 88 mM, NaCl at a concentration of about 8 mM,
Triton-X100 at a concentration of about 9% 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 between 4.4 and 6.5.

The method according to claim 13, characterized in that

the mixture of step (b) is incubated for 10 min to 30 min at a temperature
between about 20°C and about 75°C, whereby the mixture is agitated.

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,

The method according to any of the claims 9 to 16, characterized in that

the solid phase comprises magnetic glass particles.

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.





