1 FI XATION OF A Bl OLOG CAL MATERI AL The present invention relates
to a nethod for fixation of a biological material, the 5biol ogical
material resulting fromthis nmethod, kits for carrying out said

met hod as WeR108/a&5¢the use of a conposition for sai d nmePAEEP2PYHS2H1

|l ong tinme the enphasis has been solely the pathol ogical or

hi st ol ogi cal ex- am nations of biological npterials. If at all, the
sanples for these types of exam - to nation were usually conserved or
stabilised by storing the sanples in formal dehyde sol uti ons and/ or by
enbeddi ng t he "hd¥%ﬁiﬁkﬁncﬂﬂﬂﬁMﬁhuuk e conservation of biologica
materials by cooling or freezing has al so been standard practice for
along tine. 151t was first recognised that the determ nation of
particul ar conponents. of bi al.ogi - I erd al. r apnl e
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reagents and BYWHEIHEULCI9E A SARPEH LY i8Rt BIEPY t he course of these
devel opnments it was recogni sed that precisely the status (gene
expression profile or proteone) of the inportant conponents of the
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bi ol ogi cal nmabeibBLical hateisald Batooug br frogzng Habelsd Bednosngeardtphetiet &psed
time between the sanple and its analysis. The ribonucleic acids (RNA)
degr ade partiEﬁB&Fﬁy qui ckly due to ubi quitous RNases. Al so, besides
t he degradation of nucleic acids, stress genes, for exanple, are
induced and lead to the 2 synthesis of new mRNA nol ecul es that
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qui ckly - 2By changes to the protein nodifications, such as e.g. phos-
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mol ecul ar anal yses are al so _increasingly )
{gene expression profile or proteome) of the important components of the fresh

samples for molecular biological examination can change rapidly, immediately
after removing the sample from its natural environment, such that already a longer
25  storage of the samples in a non-treated state, e.g. due to an unintentionally delayed
transport to a laboratory etc., can invalidate molecular analyses or even make

them quite impossible.

Precisely the nucleic acid status of a biological material alters that much more, the
30  longer the elapsed time between the sample and its analysis. The ribonucleic acids
(RNA) degrade particularly quickly due to ubiquitous RNases. Also, besides the

degradation of nucleic acids, stress genes, for example, are induced and lead to the



used in areas other than in the field of nmedical and clinical

di agnostics, such as forensics, pharnmacy, food analysis, agriculture,
envi ronnent al anal yses as well as 15 in nmany research areas, the

ret enti on Vi 200804564t egrity of the nolecul ar structure BEVEBWPHEITand
consequently their inmrediate stabilisation, is therefore a necessary
requirenment in all these fields. Thus, over the years, a great
nunber of the nost varied stabilisation reagents and 20stabilisation
met hods have adssigedaryspaiNAgrolepdessihabliianase siignelyraltsr Hedensamyan of

the most var Lﬁgtem cﬁltfi’@.&ag@lc%.o']?écgfdﬁr%ll}s, in, 6%1cPRNYclaBNRE oBRS QhRssion profile,

stabilisation by neans mal 1 M "and t he subsequént em beddi ng of
the stabili setlc szmpt endefr oxaninaionihes tsl egitabalisedamedizitlyon of ti ssue has
25 been known for a long tine. However, this type of stabilisation is
nostly unsuitable for use in nolecul ar biol ogi cal processes, as only
a very insuf f Agiieplediatcaditlilisatidn onthofsatmple inuedded Cnoaonlysfor @sudnlysis anfd
so at nost, a_qualitatjve, hut_not gquantitative indication of .the.
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Mor eover, thecshdRirlal, $8ddu@ihWipkdicis pagsh iNKkdBnidadbl 286868 afittGimasal
formalin leads to a 30reduced extractability of the nucleic acids or

protei ns fronetthe semplsydhis meewralirsily by deaserlation or apygyBAeIey Freendly -

harm ess. 3 jrl -1 ¢ : ¥ Folall re
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WO A- 02/ 006 00phomyletonidepbdspheryiatignod qual itative identifications of
nucl ei ¢ acids can be achi eved. However, these types of stabilisers do
not sufficiently stabilise nucleic acids in conpact pieces of tissue.

5 Qther stabi A ské&gichihatalyeanpf poesind atd ewshophe andlysgh arosise ddcratingins

of ammoni um sul fate (see e.qg. .US 6,204, 375), are very . suitable for

st abil i sing nﬂ@ﬁépé“%%P§§rﬂ%nﬁ%ﬁp&3599f§§géélmﬁﬁ&@%@??”@ﬁﬁvmaﬁg as

extremely unswrérﬁfis,y%nﬁﬁ? foBd shaid, belittueeblvieaab A G s as well as

cell-free body fluids, such as, for exanple, blood, serumor plasma,
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stabi |l i sed f oreqqueandnt fradll thescifébdist i fi cati on, are generally not

sui tabl e for histological exam na- 15tions, because these stabilisers

conserve the nucleic acids but not the cellular or tissue structures.
Thus, over the years, a great number of the most varied stabilisation reagents and

20 stabilisation methods have been developed for the stabilisation of a wide range of

the most varied biological materials.

As mentioned before, stabilisation by means of formalin and the subsequent em-
bedding of the stabilised samples for the histological examination of tissue has
25 been known for a long time. However, this type of stabilisation is mostly unsuit-
able for use in molecular biological processes, as only a very insufficient stabilisa-
tion of the nucleic acids results, and so at most, a qualitative, but not quantitative
indication of the nucleic acids or nucleic acid fragments present is possible.
Moreover, the stabilisation with crosslinking stabilisers such as formalin leads to a
30 reduced extractability of the nucleic acids or proteins from the tissue. Formalin is

also toxicologically not harmless.



This denonstrates that it is particularly difficult to sinmultaneously
stabilise RNA, DNA and proteins in tissue sanples and al so

hi stol ogically conserve the tissue 20 sanples. Mirreover, work with
cells or OVQ@vsHRY45hogi cal materials cannot necessari | y PEEEEHSNBELt o
conpact tissue. The stabilisation of nucleic acids in conpact tissue
sanples is particularly difficult in conpargson with other biol ogical
materials. Due to their conposition, their conponents and structure,
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sanples, including all the conponents, and known fromthe prior art,
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However , thesb’eu t %/Lfg:gsa %r e%l%c s§a§s t(S:Sorésr stently require very | aborious
| ogi sti cal cohtt t'i%0A APt ‘6t the sanpl es has to be

prevent ed during transport stor age or duri ng the nost varied

applications and uses. Besides the addition costs fo

sanpl e hol der Slossyet Fhosh B rea@rqd ntjittsfﬁtqtéwgawpqcaé af Be 5 aala it5don
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only practicabl e under spe- cific safety neasures, Mreover, a
subsequent!s anHPRps becapie thes pbdcrsropEvS Rplelcivrsidsybupneyds celdulgyeor
very difficul ;e pagidgid arly for individual conmponents of the sanple.

Thus, the 15 thaw ng or nelting of the sanple during transport or
processing | eads to degradation, particularly of the RNA. This neans

t hat h | ted th bl
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stored in it )
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are not possible. These tg pes of 30 transition solutions, known, for

exanpl e from Hdsitien ofan witbmooneand dhesams binlogicel maferigfp ey iffgrent tissue
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such that no



5 direct experinments may follow and nostly result in waiting periods
of one day. Simlarly, an undamaged transport at room tenperature of
the sanples treated in this way is not possible as not only the
transiti oNWOUWS/HHEY t he subsequent stable sanpl e stor aBel/FEadps/5a371
carried out at < -20 C. Also, transport of the sample is only
possible at < -20 C requiring the use of cpolants, for exanple dry
ice. 10 Although the use of conventional transition solutiqns brings
i nprovenent s fATCaBERSY espt Brmdiskgilisalipapfon Essye gamplep GBI $gthscom-
cutting, neit ]
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structures can be divided into two groups.. G oup one contai ps
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Blumis neutr hd}uuﬂ)uﬁrfogm Rgobnly grrvedumbesbmg, iphypkso @hb’glr@(alcathWQdQBSpC-
neutral buff- ﬁ / formalin). Although not fully understood it is

t hought t hat £ 8saFaerﬁ%/auer§Sform cross-1links between proteins. By this
enzymatic activity is ceased and sol ubl e pr oteins are fixed to
structural proteins. g%ee for dehélg1 éﬁ react s wi t h. 30nucl ei.c
aci ds, NBF fi XOFGOR: MSHBSINT PSS & eP-FET AP OROBY MO¥PP

aci ds. 6 Theyg9cRfiul! MHIRES fo? AhdiCRNAIAEIInSTneSS lof Alkd Benpgers, taut
al cohol s as maj or conponents. Noncrosslinking, alcohalic fixatives

were i nt r dluctewing aveslingelthe srsnlc fwingrdsmite mpsestndleadiig degrada-
better preser C ps
for imunohi s%éod?eﬁlﬁgg 1{7‘6?&%“%51@ %‘ %%bﬁ?@if??@lté&%@%ﬁﬁfaﬁgﬁ 'EE SeIlg
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it ves |1 ESCahayeoccgns spRanEl ok sbirkRre SO b T TuBRHE. &

aci d) or Met hagann idcca@kaiyppsraidsthstt he substitution of ethanol wth
met hanol ) have been found to yield superior results as nucleic acids
fixatives?onpared to al dehydes (Cox et al., Experinmental 10and

Mol ecul ar Pat kgl o #dion 8utid3rad® hkso b@ﬂﬂ@éscﬁ&rdemataﬁmta e @udkivighed
fixa- tives based on al cohol consist of 70% ethanol (G 1| espie et

al., Am J. Psaghblassogeeg w11t6m(oz)essm9dw9fsozels@welphawmcwéhdfozo% HENg
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m xture of di bEeraeRtd ah eoheloskingetipenuurPo6-and tacein ten@ﬁ'tdﬂurellﬁutldﬁly
2003/ 0211452 Al a fixative comerciali se as "Unfix" is describe
contai ning at fqres 8horporade (PasMPLngnaugh o SutsPReAD SFHE, without the
preser vat | on_ gl ANCLABERRORARY. Hlokar et hikbRcbaselost of
et hanol for preservation of nolecul ar content and norphol ogy are
described in US 200k oemeanly At rqonFienateratury - aiD 1D payshE3 Ihose tyrReL2F )
and WO 05/,121 f 0 I

col l ecti on%rregéﬁsrh&}ns H‘gscgi%é‘a)lm%lji %ﬁHﬁe%é‘?&%g@ﬁ?ngb cglrar%%pgglsara
buf f er conponélgtof nonehsalkicakkohgls.a fi xati ve conponent and an agent to




25However all these above nmentioned al coholic fixatives show
significant disadvan- tages. Fixatives based on ethanol or m xtures
of different alcohols balanced with water do not prevent RNA from
degr adat i o¥0 208BAEBe4ves Wit hout acid and hi gh anount of PET/EBHWEY NI
preserve RNA for short tinmes but show artefacts like tis- sue
hardeni ng or shrinkage which |ead to disruption of norphol ogical
details. 7 Neither of the described fixatives is able to preserve
RNA i nt egri t yDisedantagenysly. the rampies figefed wathqpurigyf trapsitipp selubenpsondy re-
anbi ent tenpe u ' [ i di i ;
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"Genofi x", descyibed in US 5. 976, 829 A f. ti on. of
ror phol ogy. | MARSGANE Bry M REduOnil R AR o 8Bt grondinag

f or mal dehygle {igecoBRpctidfEpRNRAL follcanaid ndst Bl isaulisiowsitiad beridde of one day.
di sadvant ages_of._crosslinking agents. 10 A differe&[ apprQach isd.
described in ViEnibglyodoyssmaged FHSPAIRPTSEMPRIBEG cth?lf*%@ges treated in

(Hepes- G ut anjigs @) & RHEERIDITRALG Gy Bedaibtios BLVAR thRrsubRehdn®Btable
Effect) conprises a protection-solution with an organic buffer,

acetone as t h&nem¢ stothenyrisabs Ayriadewt at <arill “purdsop Hrripeit wf dfe wmpsyisc
melting tenpe T hsad : f ' i:ssue nust
bo. kept ot acoRydbSimid it Soperieantagtedse SR foh Barkleqn o

ssi ng. a om
OncoSi enceo descri bed in W2004/ 099393A1 is an oxygen enriched

sol ution whic ontajns inarganic. salts,..amnp.acids, vitamns .
chol est er ol aH&g%ﬁ’én i%g.(’?él%ﬁ‘é%l ‘ﬂ%ﬁqttf?&?“%ﬁﬁﬁ'ﬁ‘%b %Hf‘%gr RO Bs e
they do not cenmft peockRthgTBhchCesl @f. BOR@IHingObr titeng eleltberage icfuipiem
were still in the patient's body. Instead it is _highly I{Séelé t hat
the expressi ofNSRETS Felupgd (@s the sphyionfqrthe ransigien das Ok oplse Jo9p g0

and/ or transpgy tsgt-Coid HRSoRM SELLIETING YRS RR toiRUERTHRMNYASY) Ror
provide a nmethod to stabilise biological material in an effectilve,

fast and dasycamipcabmhpigi heptedwithttheotansttionseluepe basiabidisen@r erloggenpei ns
as well as hi §i%8%torg5&qé?ﬁg;gh%si s. 25 In particular, the present
on e o

i nventi on was base j ect of specifying a method for
stabilising a biological nmaterial, which |eads to an acceptable

stabilisation of ,the bjological eri.al, i.f possible w.t.hqui adding
crossl i nki ng, ACgMhes ﬁ‘ﬁagjfé(ﬁl?tﬁgeo(?faaﬂio‘g% g Sdﬁﬂﬁ%‘f’"% na?utjb‘??lgﬁé’g .egh éssue sam-
Mor eover, the pRkas et dicty edelcniil WASFalaseehhobeldaPdetbis aed nod fetgipeicicty ng
a nethod for stabilising a biglogical material, with which both

frozen and®al sdely, Hihmpy gnesgi Gagnopnberes an Bistolepigestainiss| i sed under
the nost noderate tenperature conditions possible, for exanple al so
at roomtenperature, W thout inpairing the ex- 5pression profile of
t he genome andissve firapiveoive prsseridionivil oloopiobaiicahsitveiiesican pfEigainto t he

ot h a i st ol S EuEPERuPyRHE PR TpEledeeOid ALANATHAL BoBRT2) © o
wel |l as an maldehyde or glyoxal. From these 4% buffered formaldehyde is the most widely
25  employed fixative. The only change made since its introduction in 1896 by F.
Blum is neutral buffering of formalin at a physiological pH (NBF, neutral buff-
ered formalin). Although not fully understood it is thought that the aldehydes
form cross-links between proteins. By this enzymatic activity is ceased and solu-
ble proteins are fixed to structural proteins. Since formaldehyde also reacts with

30  nucleic acids, NBF fixation leads to low yield and degradation of nucleic acids.



anal ysis of the bionolecules conprised in the biological material. In
this context, 10 the stabilisation nmethod should particularly enable
both proteins as well as nucleic acids in the stabilised biol ogi cal
mat eri al ™0 BWS/AN4A44 t at i vel y and quantitativel y anal ys@0TEXHES/ERFie
by stabilising the biological material, the quality and quantity of
the nucleic acids that for exanple can be dgeterm ned by gel analysis
or by the nunber of PCR cycles until i ven amount of nucleic acid

i s obtained, &ersceons! argumq{osﬁ PR COFRH ﬁ%ﬁ@kleg]a@m bt afspbrlapi@aiPhat can

be determ nedc&aépoﬂedty%nﬂo ngﬁfggﬁkqh%heﬁkﬁt%@%Pe%éo&eecf@ravaé%gpl ein

the case of an enzyne can ermned by suitable activity tests,
shoul d not beardm;safpnmidehﬁdﬁ fmélomntéto ehier preservsdistusrmanrerdleduddsigd a

bi ol ogi cal nate ahi L
bi ol ogi cal ?%F?%’y R e’tn ?éﬂpsotgr anar 1@0%1160& e ‘E‘%ﬁ?‘?}mﬁ‘%& %%:%crﬁgﬁ ¥e o
t enper at ur es, pér@fratext&rmh& At t6 pach 4 esrpar latd rcancebmﬁtmdcr Precigiptingaad | y

stored prior to or aft such_an analysis fo est si.bl e
time under suffrefirien éroé"d%qdf“c’ie&??éuﬁl?“’f tgﬁg O%Q%F‘?f“'teggﬁ‘%g%ré of

bi ool ecul es, ndne(doeq &handl, 304 dnidrbioah,’ 109% adeﬂb endpst M@thé@ﬁ{m@i‘&fy@ a-
bly the inhibition of the degradation, the nodification

i nducti on or Wb thﬂﬁh@jémi% of Ribangdpyith mthayo Dieserbgca dewnddo viel! pheriarase
of histol ogi C?E,Jsum@'nx@% Ofgs ﬁk&&&gbcﬁﬁéﬁm%ﬁe ﬁgé&eet Le [BRperimeptal

"stabilisation” 1s in prevention o

si gni fi cane chmh@eleotﬁlaﬂréhahgﬂﬂ@ﬁnm 1813 19He0§3ammbe:srccc30y pablphal/idi ng
a bi ol ogi cal ti ng h bi i,cal
material wt hggesﬁ)a?e tonr?i%‘?gghcﬁg%ﬁt ofggcy e(%hsa’lng{]@ﬁes 1&rpr f’gxlnrllgj%%g?i 10 to
90 vol . % nmet haood); | 6@EDP4458)7)a6% &B&&iolam(ﬁdeEGl(pﬁﬁéthﬁdﬁh dliood, Bcand
(a3) optionally an acjd
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Particul arly ysafptcIas (Rigkl éttal COMP Alettigafor 0Bt 8N 10): 141639
non- aqueous conposition (A) for preservation of biological material,

tv gf ol aq?]'e%amma%&érmq&ew Féﬁgma&&a AblicAohs égmtl Ror H%F]%v&dﬂ@dh- 80
() anol 2) | east one additional additive,
and 20 crosslinb®) faxativesi lg DE 199 28820 a fixative is described containing a mix-
ture of different alcohols, aceton, PEG and acetic acid. In US 2003/0211452 Al a
fixative commercialised as “Umfix” is described containing at least 80% methanol
and up to 20% PEG300 for preservation of RNA, DNA and morphology. Fixa-
20 tives based on ethanol for preservation of molecular content and morphology are
described in US 2005/0074422 Al (“Finefix™), WO 2004/083369 (“RCL2") and
WO 05/121747 Al (“Boonfix™). In US 2003/119049 a universal collection me-

dium is described which is water based and compriscs a buffer component, onc

alcohol, a fixative component and an agent to inhibit degradation.

25  However all these above mentioned alcoholic fixatives show significant disadvan-
tages. Fixatives based on ethanol or mixtures of different alcohols balanced with
water do not prevent RNA from degradation. Fixatives without acid and high
amount of alcohol may preserve RNA for short times but show artefacts like tis-

sue hardening or shrinkage which lead to disruption of morphological details.



It was surprisingly found that in particular freshly isolated

bi ol ogi cal materials can be stabilised using the nethanol containing
conposition (A), and biological mate- 25 rials, which preferably can
be fresh wwo foogrem4s for exanpl e deep frozen in |iquid RET/EBYWERHUS2EAN
be prepared for a histol ogical, nolecular biological and/or

m crobi ol ogi cal analysis. It is not requireg for the biol ogical
material that had been brought into contact with the conposition to
be cool ed bel ¥sitter of thadescabeshiniayises @ﬁblgtcoprésme RINAJufegrity gigr longer
tenperatures, nﬁggeﬁ&a feg % Ihfa@ea %ﬁéﬁﬁ@&%@% henA068d 56 out
wi t hout any cos us C|a out coo i ng devices or
cool ants. 10h£ham0&mqu@bgﬂescrlbed hereln wer e devel oped for their
chem cal sinplicity, ability to preserve norphol ogic and genetic
characteristics of tissue, and conveni ence and practicality of usage
at anbient tenperature. A cell or tissue may be stored therein and
serve as af apeMe@oshulisCaddlcahpliofiogives ibgtand Ogymbandi@ntsgacehi c 5
analysis. It may be Ereserved and/or stored for pro peﬁt ﬁ

retrospectlveWEFb69m e DRAGEIHPA O TitEs (e §XargRlf sy

conposi tion Oﬁstsfﬁem@%em FeRM S QR n{BRdhoBo§ CinfrldogMiGiasand] ARNAe

cell or tissue with other preservatlves ancUor flxatlves The

bi ol ogi cal natmeskPHA lpwelp@r Bidcq formeldghydy isgme cpmpersnhddenedin” Heo Hiofsozen

or preferred f I rial, wherein all biologica
P Al HI[% %an% D40 @gmﬁﬂ%&dig@h‘? 9

mat eri al s known rson n'the art can be used as the

bi ol ogi cal e Prefe bi i a e.s t rom
such conptl?m é}gﬁa ?%DC%C %F%Pg%agglnmog@?ﬁggl AP ﬁ{ er galb%& RSP
isolated Ii ne&bhmt?ﬁaaﬂwpeﬂGﬁl’carﬁlbracmﬂ luffen uckdeital Ao, soMnthmsachNAEf
especially nRNA,  si RNA, m RNA 1

DNA and the | f3¢B, CBPREter A T A PE%aEICaPé‘%{‘i’"s Hore S i

ol i gonucl eot i dQsdrapiak b A6 pvr rfafﬁﬂefpz smec,md@rﬁxog)@ﬁl Stusd. ane arsels
used for PCR ﬁ%%felé %CI ds gr 5% pepti de nucleic 50|dsl mar ked

with di goxi gcmmagemfmfﬁi Grthat Fh@d#?&@dw allyent at HCaver ABPUITS Broggsaige.
proteins gf obj gapGP L Givel adb0AmOIRLE! RSinds i
ollgopept?ées or%eﬁg%gﬁgcgﬁtﬁ% Pes Wit ?uorescence nér’g??18?
coupl ed 20 wi hbheelrmyxms wiidr conieérss, ingpganic kal fsaemiosacids] yiagsns, cholesterol

ol i gosaccharid charl ot ep ape I | such
as bl ood, sp efiwf h%‘%?%%er %emgrtﬁi?rsla% nor ?rlllzg) i %15311%(%]%}7 &/o rflét%og&:

| i qui ds that ﬁfe&n@b&@dr&@dﬁemrﬂheﬁeﬁcﬁﬁ tﬁ’fig v&k&)ﬂﬂﬁ 11’1$M£1hltlelﬂ sslmdwﬁnﬂead
plasma, |eucocyt ctions or "huffy t",. saliva,.fecal ter,
snmears, aspir&tlé nghgzgg}ﬂy that] ?ngﬁswnfm‘ggﬁﬁﬁfgﬁér‘ﬁws‘%én%ca g §tor-
food or enyir QBRI radshos@iil. €s that conprise free or bonded

bi onol ecul es, particularly free or bonded nucleic acids, netabolic
product s, mhole organi snms, preferably non-1living organisns, tissues
of netazoa, p I f ol URIHR esperi @klayinke o@m 1
humans, for eﬁgégpﬁgfﬁﬂ%ﬂg&%gf%$é¥%?9gsue sggffons oraod}‘“L ogica

i sol ated cel | mam‘rmt hemm]fﬂcetivicn fashend oasm wiy aldtiveing ng)laironsqfsip@lﬁd?eéa@&al I
cul tures, orgaqﬁ ﬁnﬁh ﬁ%%a Iasts or mtochondri a,
vesicles, cel P! B%Wgeuﬁﬁsgﬁ SNBSS S, pl ant parts, plant

i ssue or pkant cells, bacteria, V|ruses vi roi ds, prions yeasts and

fungi. 11 Cells nmay be pellets or. suspens efe i sol ate
celI's froma BiBrEgsieafhefrey ipentign Wé%'&ﬁs?‘t%”t |0§53f 0 I”c%p(i“?*fg?‘g

fluid, 1ynph, gl @Mﬁ@lngew%g@aaa nfagthial, Wl@@dqqa%nfaesuﬂ%tbeqaﬁmaﬁ@ﬁ ben
of organs or |avage of body cavities, or cell snears (e. g.

cervix). Cell gharbiplogical matesiebif popsiblezyithaur edding coms!ikinaspigapgenic or
di saggrega- 5 cultured as living cells for

mai nt enance oré%ggﬁhggﬁ%oﬁﬁ%lgore preservation and/or storage. Cells
may be wasied and coll ected by centrifugation into a pellet ; they

gscgﬂed n



15 by di sease or suspected of same (normal or diseased), or be
affected by other pathology. It nmay be obtained by autopsy or biopsy
(e.g., catheterization or phlebotony) or other fluid collection.
Cel | s prefeo alobyodafie pl aced in contact with the conposPET/BR200H)52371
within one to 30 mn after renmoval fromthe body or in vitro culture,
but this tinme may be extended by cooling themon ice. Cells may be
pre- 20served and/or stored. Cells may be processed for cytolog ¥
They may be sMewoser, 8i¢ mesht geerdien V@%ﬁm@m Helfle whick & wrehiocopethod
Antlgen or. ankk Ry, l?iﬂogicﬁﬁ‘&ta Hal®GyithWHEP Bl Yrrd R0 8hd G Wdih 1-
colorinmetric, enzynat orescent, lum nescent, magnetic, or

radi oactive 25grm1| mﬁbpnvhwaﬂn be statidised tradsr éhe Dokl mowytett@np@@mel fandd

panni ng o sl BE B RETRlF AT 4 yo SR e S eaptg A s ma
anal yze orsa getsiorsgbfielhf R\zetapaial@ psmedane:@ﬂtheblb;ogmabb@alcont ent
size, viability, binding of fluorescent-I|abeled antibody, or a

conbi nati on thereof A magnet may affinity purify cells that bind an
anti body- 30 gRaRH, %gﬂ&hé&fob%&mﬁghlbw&gyalmt&ﬁamgtr@éﬂdé&% aypveel |
cycl e, division, gromﬁh or organel | aatlve or positive

sel ection (e.bafh a higfoldginal pnalysis of ih%@jﬂmbﬁ’@ miglagisyl malprigeas yaly as gn

i sol ate cel

aut opsy, bi Opsly%p%élt’ at%f‘rtgér?lgmoflegulg.'g #ﬁrﬁ§¥%ﬁ@%1&%t&3%ﬁ?e§gﬁéﬁ g e, ontext
for exanphe, ﬁmmehdhmmmmn@mmhémtwqmnmmMHamndﬂQb@hpenmmeanmﬂbﬁnudmc
R T e T L
etc.), cartil ag@ysed yummmaby @ﬁBih@@g(t)l{ﬁabiolbglaﬁleﬂitarralpth@qﬁaﬁﬁand i,

tonsil, unbilical cord or uterus. Option calcjfied tlssue i ke
bone or teet hoh#y nHelglg acis fhat égrﬁ%plawa& adafé%m%d by eirigr lysys SERY dieng.

"Ti ssue” does,figberUFURIH ¥ cné?«,fﬁ&u E%n%h ra%%n@@ﬂ hidid Qﬁfa & QitahQDhf@khe
fluid (e. g. , ascites, ¥ | eural exudate), cell suspensions
from the aspi nmlutxomdmnaontymfg@mm@ms|twageb@¢et@au@edqulyaé§darmﬁe eell |

snears. The t| N ) or
precancer ous, E@fi&ne% Rggﬁgéﬁggﬁigﬁﬁg Q%ﬁ%%n sgggggélgf ecte§8q§
di sease or susjpmbleadtidfy testsehéuidnovdde impaicidseased), or be affected by

ot her pathology. It may be obtai ned by autopsy, biopsy (e. g.,
endoscopy or | aparoscopy), or surgical resection. Tissue preferably

is placed in e@Aherhore a«;étmwl@dﬂfotrh@bﬂ@ﬁgcasmbgmai(rﬁatemltvlidqnm@mdtto aBO
mn after death or renoval fromthe body but this tine

xt ended Bl g ised, P lwa Amgraddng b hesgehped ngt on 2 progerts
bl ock) may bet&ﬁﬁ?ﬁﬁ%@‘# MR RN QI ?e%%?a@hrb Mok B S@SH@B&‘%A fy Q&e@gnsme

i nvention; tiss béen preserved and/ or stored may al so
embedded in atm@mﬁgmucmasgu@y&mﬁprﬂ@1ambtywéﬂblbylwﬁa1 suplea@d@fﬂﬁe@@m on
W th dlfferentdtlon y@g@mggﬁpplled to adj acent sections. Negative or
positive selec{lon g. microdissection with optical tweezers or

| aser abl ation) may be used to isolate cell populatlons. A freshly

prepared bi ol ogi cal eri efer ,as_a n-frozen

b oot~ chi Saitertes o fouleptipy emh iRt 8 i de meBF Pl e
a fresh tissugs@emhhiddn &thd i@sitadion, 30 @b&dcdhlbaotle GRlubisonfdraid change
l'iving or dead organism or in the case of a s%nthetlc bi onp| ecul e as

the bi ol ogi calin Hgtasiyisy of bipmeleryles Jnhtetans ahhigialaewsat anpbysgs oppiological
proteins. Accorlpg Q¢ dima staBHRMdnO R mﬁendéch%%keanlgmé@aw@é prBR&E6H 8¢
is preferably unéerstoo to nean a sanple that prior t0 being

cont act ed wi t la significenirphegetaf dre merphelegy M’t)le wasplesenroved not nore than
96 hours, Breferably not nore than 48 hours, 30 particularly
preferablf not nore than 24 hours, further preferably not nore than
10 hours, furtthegntédgionmonehipriad ereadlije;ctsrmted nboe tshaovidd by autedmddhd

treating a biological material, wherein the method comprises the steps of



13 nol ecul e after havi ng been synt hesi sed. However, the designation
"fresh" biological material also includes such sanples that have been
renmoved within the previously nentioned periods, but which prior to
havi ng be®D WesiEdited with the conposition had not beeRCHEBWPYEATAd,
for exanple with conventional fixatives, 5 such as for exanple
formalin, with dyes, such as eosin, with anji bodies and the |like. The
preparation of fresh cell sanples or tissue sanples can result from
all methods of preparation known to the person skilled in the art for
this purpose, foﬁ)eX%ﬂRﬁﬁn%Qb&ﬂ%k%@éﬁwH&,ﬁuﬁiSsue sanpl e by neans of
a scal pel, for exanple durTng arm autopsy, 1 n the case of a bl ood cel
sanple by centrifugation of freshly renoved 10 blood and the like. In
the case of the use of a fresh,biological. Lo | ' :
conposition used n §?lg|%°t%nig)etﬁ%})}°rllcﬁl%lgpfa3€e rlég%tgsa gllsst f %Igg%"{eg‘%ﬁs%qmspé) Ton
conmposition. Said fin®hcempigsdti on preferably is conmposition (A). A
bi ol ogi cal materi al e e ) frozen biological material in
step i) of the 15 inggﬁﬂgﬁ%gﬁﬁgﬁgaFﬁﬁﬁPkHypafter havi ng been i sol at ed
according to the previnuslisidaseddifam ARaRrl sde, is firstly cool ed
down to tenperatures of O C or less, preferably to tenperatures of-20
C or less and nost prebé@pdenalyss atidnperatures of - 70 C or less, for
exanpl e by contact with liquid nitrogen, before being contacted with
the first conposition in stepii). In the case that a frozen

bi ol ogi caho mat eriid) itsm@orringediciliolbieali meteriali ingo metchodl cethpgsitione(B)
first conposition used in .step.ii Ll neipally serves as the
transition conpositi6ﬁ?m?ﬁ8gP$F%$g%gﬁ%8§W£ion used in step ii)
preferably is conposition (A). Conponent (al) of conposition (A is
met hanol . Met hanol is cgntained in cam 25 Q%Ltion A) in _an amount
of 10 to | essPUNSHBOYEF e pAFRIPTIPTEN SO s P ESRRHHERHS SOMRRH o0,

nore prefer ab%) FropR3Bation | @S lbBiRAl BRRLIANGhdTRE-aqUcBhL EaRpkitfonoM)50
to | ess than vol. % This neans that nethanol can be conprised in
30 A rempigount of up to 79, 78, 77, 76, 75, 74, 73, 72,
71, 70, 69, 66, 65, 64, 63, 62, 61, 60, 59, 58, 57, 56, 55, 54, 53,
52, 51, 50, 49, 48, 47, 44, 43, 42, 41, 40, 39, 38, 37, 36, 35, 34,
33, 32, 31, 30, 2@.,)) 28) to265s tha6 80 26].%2@¢th2ial, 2@, 19, 18, 17, 17, 16,
15, 14, 13, 12, 11 vol.%or with 10 vol.% conposition 68, 67, 46,
45, 24, 23, 14 Preferably nmethanol is conprised with about 70

vol . % w th about(¢89 uGkastemy additichaladdaiive,28dvol . % The at | east one
additive (a2) of conposition (A or (a2) of the first conposition 5
of step (i) of the nethod above, respectively, can be an additi onal
sol vent that diffgns e methanol, or an additive that is selected
fromthe group conpfising detergents, inhibitors that inhibit the
degradation of nucleic acids or proteins, such as, for exanple the

R T T
be stabilised using the methanol containing composition (A), and biological mate-
25  rials, which preferably can be fresh or frozen, for example deep frozen in liquid
nitrogen, can be prepared for a histological, molecular biological and/or microbi-
ological analysis. It is not required for the biological material that had been
brought into contact with the composition to be cooled below 0 °C and to analyse
or store it at such low temperatures, and therefore the inventive method can be
30  carried out without any costly apparatus, especially without cooling devices or

coolants.



to al kyl ati on agents, acetylation agents, hal ogenati on agents,

nucl eoti des, nucl eoti de anal ogous conpounds, am no acids, am no acid
anal ogous conpounds, viscosity regul ators, dyes, particularly dyes
for the sperivps/t4edl oration of certain cellular struct B¢EEEP20BHSEHELS,
for exanple HEPES, MOPS, TR1S or a phosphate buffer, conservation
agents, conplexants, such as for exanple ERJA or EGTA, reducing
agents, such as for exanple 2-nercaptoethanol, dithiothreitol %ﬂ

pterin, hydr deempasiiions ékscribeddisran wescdeyclopgappiher chemiey suyRiidiy @
phosphine (T %ﬁ&gﬁ{ erlshRZ BRic, e GinSérich
agents such ggﬂ@lgﬁgaﬁ &%&Q@P%?@&%%ghgof% aC|d)t?b NB) , =
subst ances t hmd prarqmcdlts off hleaggeirt aedabsint fempersture.eh csll of gsug xaRYIhesieRBE0
or DOPE, chao ubstances SLC oyl um
isothiocyanat ﬁfﬂaﬁ%&%f%JHgbgh r#@é o hg§% g% gﬁggﬁgé%nb
anions |ike Fanaﬁ@ém may%%ese%@ﬁxﬂor stm'ed f(Brprosqutlvblm retro@}i@mtc; s@@\l\/
Cl 3CC0', and catlgns | b ¢ Ng L 60

as wel | as ni2hqugh ngip erqegaggragw t ﬁtcc”in@?fgtfont?ifr he Pregeit | agfion gﬁ?/
at |east fiveyQ follbwlcBAaét oFithe Rf of HREEwRHitet MRServa2BBY @ldeyr TRekives.
addi ti onal conponents are C2 to Cl2 polyols belonging to but not re-
stricted to the group conprising 1, 2-ethanediol, 1,2-propanediol,

1, 3- pr opanedi , Q ggio
3P opanes h@ﬂle b1glfgﬁép%!ﬁeljxalj;r%;%%agﬁ@ ‘98?%‘%;@1&%%3%%2% R

2 et hy1- 20 pr &mz& ahop- ﬁopcmﬁna}mgutalamtcﬂal Wheryin-adl- mlhg(lballnascrpﬂlﬁjlﬁrmwpol
dlhydroxyacet 2, 2-di opanedi )
et hoxy. 1. 3 pigpRgGa s e b 3 b PSR RL o materal prstred b
propanedi 0| @olhat hmeyimetdw iciéct&} ﬁbmpam&d:bﬁiprlsmg blomolecules for example
3-et hoxy-1, 3 propanedj ol et hoxy- panedi.o

3- et hoxy- 2, 3- PRBBhRSEFEPLY @0@%&1@9@, a hest § 8bz§fH8‘&FroP“°le“i§°1dsﬂ such as
2, 3- but anedi oknNaZ e%e@'aﬂ?hmﬁ:& 25-1131‘111%1%@!51' SRNA, tRNA hnRNA or Ribozymes,
3, 3-di net hyl- 1, 2°but anedi ol , 1, 2- pentanedlol 1, 3- pent anedi ol

1, 4- pent ankdi BNA andsthpdikeapatictst or modifigd Auelpie aridh., Olzewﬂﬁ%f’ ligoaislen-,
2-met hyl -2, 4- t [ R, ictbic acid
Trimethyl-1, 38%%h éaaf&@¥ﬁ§QLexaﬂé%?§F%mﬂ&ﬂa @%gﬁ@??% CIeIo aei
1, 4- hexanedi oby PIAS (péiatidexmmlentl awids) tatkel exitneighxienin, Botiregafleetissknt
2, 4- hexanedi ol hexan

5. df met hy'L- 39%. WaTARbA RO edzrong or SEFRERES cmiste o modified ok
1, 3- hept anedi g} ohéorépﬂit&@t ﬁ)‘ﬂ%ﬁlh@bic dhiibediepivith dtlioadscents Grableypt anenhptbdd
1

1

1,

5-

3-

, 7- heptanedlol 1, 8- octanedlol oct anedi ol t anedi ol

4 oct andil oM hienymEL tieBes Bonth el iz
2- nonanedi 0ligegl %t Bﬁ‘é}' Bbdil 1ﬂu’k@s skl Hefidedh@dhn, cdeBosiasanidide] ,

1, 2- undecanedi ol , -un ecane 1,12- dodecanedlol
1, 2- dodecanedisdlva, mu@tnhyt eweagﬂlg@da; thaaarprobw}eén’é@pﬁ@ﬂessmg blood, such as
triethyl enegl yg ﬁm]zjr ptlars @chﬁt@qgllcﬁ & gk hylignegty mtﬁcr smears,

tetrapropyleneg ycol*, aet hyl cne ycoF pent apr opyl enegl ycol ,
hexaet hyl engl y&qmlatesheonafamampylhe rfgig;motls foreptcastnipidse ﬁ@cgll ylcgﬁvn‘onmeﬂtal

Py BT SRR L1 U ol

decapr opyl enegheielacids, lﬁetalﬂﬂlctﬂr@diﬁtslwﬁole )bkghﬁeﬂisap’teﬂkt ablly n(m-vaQ brgan-
trans-1, 3- cylopentanedlol cis- qr traps-1,2-cy Iohexanedloll1 flsh
trans- 1, 3- cyl oWescHPwES of metazaa, pisfergily g ngeds aﬂéﬁ%@%&n"éa‘ff’bﬁ Y 1gqra hu,
trans-1, 2-cyl ghapt@pedi-gle m%@ 'forﬁf oﬁtﬁﬁwge\%tl&s (ﬁ)blrggﬂﬂ@ﬂﬁcﬂﬁt@&i b& s foff |e§-

or trans 1, 4-cyl oheptanedi ol , 1,2, 3-cycl opent anetri o1,

20cycl opent an@trmieolln the for@- efjasheringxeiriusreandsd @11201141*:11@)“/&%%14&@{ gregmple 2
, 3- cyl ohe tang h e

3- et hy1- 2- 3%hy Sriox oro (i)chS 61r I%f_il_oc&SXAr% @Qsttcg& }C{Sﬂ ﬁllcleljur%h?bnpdégﬁ@g?ﬁefn'ts?ﬁ)lant

2- hydr oxynet h)pirtﬂ-pl’@t hyd&ol p&npcablp,dneﬁrlm,l virues, viroids, prions, yeasts and fungi.



t o non-aqueous conposition in step ii), respectively, do not conprise
a hal ogenat ed hydrocarbon, in particular a chlorinated hydrocarbon,
and especially chloroformand/or triehl oroethane. The PEG preferably
has a nel WOk bel ow anbi ent tenperature. |t may PHEVEPHPBARELage
nol ecul ar wei ght of about 800 daltons or |ess, preferably about 600
daltons or less, nore preferably about 400idaltons or 15 Iess and
even nore preferably about 300 daltons or less ; the averag

nol ecul ar wei gHis rrmy b @elifsy gl BHPENSIoRs.apeiGrabloogied 1sHs ffoﬁef-\}?r@e‘?ﬁ Ghout
100 to about 00
daltons. The tt%g(? aé tlglg(ﬁéﬁ’ V\?}gg%%é&%‘ggblﬁéﬁ%d %?Hpﬁgﬂ\}%fgl;eé&ﬁ%éﬁggﬁ} ;1fs

wei ght of PEGemsamsfremabe aspicaidraef @gamformfagﬁ‘zsf bwdyaavms tasresllismears
per m ssi bl e. The hi |l ec h ge
nol ecul ar wei h% 8?‘%#3 %%Ipénaé%el Ol%@e e%‘%zéfg‘%% oug écg%gf/ﬁ%ésgé%e&
present i rs anfohnTicinal @8 sulhliad abMying 08lisofor 2ANt@bndehe mujagetitnaefore

wei ght distribution. The neltin S out 4

about 8C and PEX EHE" P%‘F%rb%‘lff‘gezg}?ﬁf @a&@&“a%l??éng ﬂ’é Crlr‘%blfy ‘r?ﬁtr&%aﬁlfmof
PEG used in t{Hg £RMBOShéy @55( B 1 REre B éCa Qlidd B Sther 6ir@E. | ess, 27C or
| ess, 22C or less, 15C or less, 10C or less, or 5C or 25 Iess t he

Iovver nelting points are preferred for tissues that are refrrgerated

or chilled du ars 8, Yi1Oha P BOWh lafed by Rdimeaf®/ ML
dependi ng on ﬁs no ée%l(rc:iﬂcgﬁer \érﬁg%? Sél eﬂﬁg gct(‘):ncsgifrrlfa:l}f‘at| onas gj:jbr){/en her ei n

may be cpmerh@dob&m@rmgmnt@ﬁugatml paeliTERars B rcented s uneiateg masticas

the SpeCI fic I’aVI t%ﬁgvg'ﬁ?u ':%)SS\\/Vgr(}d(i)l‘ 0% c 1% %of#?%k?cnr}l f}I;OI“O eﬁ?ﬁ hﬁ) !

can be an org Fﬁtas“ e€ren fi&no ichis
preferably seingafyai:ht scaeredt dneﬂlgﬁ@um@qawedsam@oa@ mﬁmmmmnab@nrmlaed
(monool s), C2-Cl2 polyols, ket%]ra}g Irl’re IfoxL aro- 17 matic
hydr ocar bons, mﬁﬁ}%‘@é’ﬁ‘é‘t:@& MyAde ?36’8H§ ereq hg? MEY% PR GRFFIORS REHR or
carboxylic aCanh @Q}?’pr@aﬁ({el’&@%btﬂh&f ﬁ@hkﬁnﬁﬁm@ﬂﬂ' RSB ibjevhaFRied
sui tabl e sol vents for exanpl e, can be selected fromthe group
et hanol , 13pr bspémﬁse opsyspearsirefisamg (mprmplieratisagpas,, or ive@f%et%hréarhsr pa-
acetonitrrle | e }
qUI k ﬁrolpg'ray%@ PQL%db OneBéych chgﬁ%elgdl Clllirl‘]q % ¥ratioh %ra{)hlebot

2- pr opanol , i ne exa or omet
chl orof orm xyﬂne)qer oﬂhneﬁhydl codlebiam, tailsr@tdfy‘ablgtdnerplacmIlruemiact diittethey |

ket one, dieth ket on at di nme a

di met hyl sul f¥?@°sar°8§éh tger%étt%%? ?tg%r%ov @Wﬁ écé/t(’artutlaJVltro Cﬁli
acetate, benzeirg taeids tifRthy bbenzartoy @oliyd teenaoadee Celtd iy tberpzene,
formam de, glycerin triacetate, ethyl acetoacetate, nethyl acetoace-
10 tate, RPN SRredhApds 8esd de, N-net hyl - N-et hyl acet ami de,

N, N- di net hyl acet am de, N, N-di net hyl f or mam de,

N- net hyl - N- et hyl f ormam de, N, N-di et hyl f or mam de,

N, N- di et hy| t Fels weyherbiesssed fur @yieloy) They ohay beeswegesd on a slide and exam-

N- net hyl - N- et f i I

N- et hyl - N- et Pg\g@?a aﬁcgo% %% %%%quag@%aop nﬁg%%%gﬁﬁo(gtlﬁdlﬁg y labelled

ni tronet hyl t okwthme:oimnhld:tmc eh:twmhat;ohﬂwbmtle luPriefems -mabSetid, pr tmiiqaotsi\'ret on

A or the non-aqueous. cQ srtlo n_st espect ivel

conprise & haF‘%ﬁ%ﬁ&’?‘@g‘ 1%5%?06%%" 3 n}aﬁ%%é?etr‘ll’g f 4 %fié%lfitggyﬁnaa‘icgﬁﬂme

hydrocar bon, ang -88@ecxpldsior @ﬂitm‘oap riaramﬂg & sottinge bl ethaeirfanechiding

concentration of conponent (a2) and 2) in the present mventgggﬂl
y

be 20 about SRRV CYRTBHET WY 911%%% ¢all Wcr&ag SCPAME SPYtef

about 30% (v/ @N@/RNAea%telﬁvﬁfk %ﬁaﬁu?riﬁﬁcﬁﬁggf AuSreuht- lgge%c( ¥dt¥obd@ror a

| ess, about 1% (v/v) or nore, 5% (vlv) nore, about 10% (v/vVv) or
more, and any combigatmedibarcef. rPaﬁ‘gieﬂQf rrearye@ﬁmtmenﬁfer% th dind' ary antdodyt o
concentraL ons_ W 9 v/

25Conponen (ﬁga)te&?h]‘ nc?}r/%gg)gr 'Fgfrls I?'% %%r{%ag%&%/r}zgﬁg %ei?cr%;ﬁe dﬂs{?n :%)thP
the first conposigandies. b$apdtivenorgtosipivé 'séiectioh (¢.lee, afinhpdr sdsovetechniques)

may be used to isolate cell populations.



18 e.g. formc acid, fumaric acid, maleic acid, tartaric acid, citric
acid, nost preferably acetic acid or propionic acid.. Conponent (a3)
or (a3) respectively, is present in conposition (A) in an anou

from 0. 5%vbao@0eysepr ef erably from1l to 15% nore pref e"rcé“l’)srpﬁﬁqsf"aﬁns to
10% which neans that the anmount can be 1, 2, 3, 4, 5, 6, 7, 8, 9,

10, 11, 12, 13, 14, 15, 16, 17, 18, 19 or 23)% particul arly preferred
5 6, 7, 8 9, 10% The conposition (A) or the first conposition in
step ii) is preferably prepared 10 fromthe conponents (al) to (a3)
or (al) to ( ' isbieS npf%b‘éﬁ edt}?’orﬁ'aﬁ%}a@ Blops8r Gbmt iR P omgiesa
Shoul d any of The conponents have a nelting point above room

t enperat ure, sbhdmssmt sedbrashfor prarfe.matEnriy i SenIertiYeRr Y HsPei h5gt Bbi nt
and then m x he additiyv a OPgreil t
is also pos&skf?lgtwl‘ ughe O guég?fpsg%ﬁ) agﬁ (ka% ih&? %l&ﬁ Bl%rgéZt El?[o
(a3), respectioyal (t.g. BbwdlNeas6sIpasi bicas, lusg,isorsohict. Jacadtilape mmn

conmponent (s) is/are liquid to dissolve the solid i e
liquid conpoﬁé?ﬁlng‘a‘flalfg%?tai PrOtHRE %@Pﬁ%ﬁ%@“’ » 1 ]élcalf%?a)gg)}gc% 61’&0%

sol i d conmpoung,caf.iRgg qésﬁ@ QikY Blnd & Rethintyi bea@dsibé dueineraliza Mrpdmrent
(al) or (al), P’espectl veTy 20Particul arly sui ta% ?Fglo 05| |
usabl e as contpesprotessing Ajlisre ey not Haalkh FR5FSP-SHE % Y2 F'P ?%%ﬁ

exanpl es, fal ‘ﬁll {1‘”9? gd%cﬂgb%lo%gf bl@hlral %d%) Q@l@%@ﬁhﬁon@@on@b@é@pmaﬁon

|ndependent f condi't1 ons there. This means that all the
conposi ti ans @[Scﬁgansrbrdmgpbébpd}f eﬂwtlmgonﬁvﬂe&mcﬁﬁe'fb‘béwc e B 3 FRPTof
this applicatjon re ent e _nost ref e HBUS aRf | or
conposi tion ( m&ﬂ d’ﬁ 1g8%nﬁ] SER-LY S S%F%%é%gnﬁbsgp @lmon i ndgpear?mel%t

from the ot hepysandivjdcomBecald tyhdis@xaophspsiavet.safo fpusiat Olbfihse(aﬁgd)adﬁn
be used as the first co 05|t|?n in

However, it i be pliectedchy atperPaisioRyed IESSBE}’telPe %%PBCLM%%I?SP’ {0 &% ge EIt\zvtca)tjl

can be used i etk EQbpih! SakuRBt r@,éctﬁﬁeslwuv@tefaﬁblgﬁs blmrldogmml
mat eri al wthg%st%’o’gg%hg&ltra%}g fer step" iii). Further, he fi

conposi ti ofn ofacswish the 90mm)Sttﬁe (Ahvehi e tﬁeﬁ%‘ﬁ@ ik dﬁaé & 5‘?%‘?3"8& fPMon
di ff t f e t
f step ii) Ogi?ﬁ)r"gges et H’é“fﬁ?‘w be %Xt:‘%‘%g %oy #oh $de. AlfleeTRRSIctEON

of step ii) ¢ as the mai'n ingredient as define
above. Cont acij, agliédher tdak) ogi dalpraseted with apd/ethsteradiiobe coBPPSERP @ the

th the f { t 1 i
\tl)my di pplengl :ﬁ@w%g ngalﬁ%lﬁltha&rh? c}egpisesg}?%cl %ri%drggoprr%aglfgl iﬁgényet ﬁ‘ﬁﬁerd'd@dj nod

preferably in pldiamh drifsQe Mag e Mmalytdichycarib aetomguctduchitlt fifferenhenalyses
conpl ete sanple can be saturated with the c i0

i sol at ed @l | gppeddo gdiagengseatignsaNegaig & H°§1?ﬂ§é%e";‘8“ re?ieg Bfugff"!élé.&g%&
material, the L%t.ﬁa%@%fs'&glds& BBk bh BdlaPhe uspd tovsalate@ell pepuitohagi cal
material with e conposi tion or by tosuspending the biological

material in the conposition.
A freshly prepared biological material is preferably used as a non-frozen biologi-

cal material in step i) of the inventive method, for example a fresh tissue sample
25  or freshly isolated blood cells from a living or dead organism, or in the case of a
synthetic biomoelecule as the biological material, freshly synthesised nucleic acids
or proteins. According to the invention, a “fresh” biological material is preferably
understood to mean a sample that prior to being contacted with the composition in
step ii) was removed not more than 96 hours, preferably not more than 48 hours,
30  particularly preferably not more than 24 hours, further preferably not more than
10 hours, further even more preferably not more than 60 minutes and most pref-

erably not more than 10 minutes previously, or in the case of a synthetic bio-



Thus, in accordance with a particular enbodi nent of the inventive
method, it is preferred that the contacting of the biol ogical

material with the conposition is effected at a tenperature in a range
-80 C to waD2@spsaferably in a range 0 C 15 to +80 C, PEV/ER20n8i152371
preferably in a range 2, 3, 4, 5, 6, 7 or 8 Cto +80 C and further
preferably in a range 18 Cto +80 C, for exanple at a tenperature of
at least -20 C, -19 C, -18 C, -17 C, -16 C, -15 C, -14 C, -13 C, -12
C, -11 C - 10m@eccul® a@er h&uQ bech @nthegsq@, Hove@r, the @signgtiq@ “frggh'Chio- 1

C 13 ¢, 14’ Uy Haial it ucsafolsy e SRSy, o, A 4T

tenperature, g@Advibuslyheflion2d perio30bil widdh Ghior28 heying Be€s cadfhcEd With G 32
C, 33 C, 34 C, 35 C éG C, gz C, 38 C,. 39 C, 40 C, 41 C, .42l g, t.43 C,

44 C, 45 C, 4@n@osijin had Jigt geengpyeriieais, {Br cKamplc vgth ponveiaaal Bjativcs.og
C 56 C 5 Guch8sGr I mleCfor@flfe, WA 43R5 Ssuch BE esdidtvamEMtibbaas and e

contacting of the biological material with the conposition is
effected at alikeeripemagnaration of drcplnpjlesangiesrt tysuggmplesgianjresufiifors gl

at one of the LM o Gl el Bishe SRARM; & kg
the contacti n@g%PE{%@rﬁ?ﬁgﬁfgéik%{%ﬁh%%g%?{épﬁ%at%Hlt hee corrposllgplé%g, ’t he

t enper at ur e oéxatipée mitke oase 0bb1is86 shapedyi meank s a weapel, Sonixtahipte during
previously cited tenperatures hu for anple. a.deep-fr.o

Dl o at ¢ nfor4Ires ot Rt ectismel P TR Gl e § S iloved
stored inidiquio8d Bhd BRJIER, IrCAB che dfsReuasSoft hircddi Wblogicalahatomdl ethic drst
wherein in this 20 case such a CIu,an_tiL}%/ of conposition.or a ..
conposi tion i@%@ﬂl%‘{sf“p SLERP él)tP&‘?ﬁEf‘l SEEes Nac SPpUisatogHomRerigt he
bi ol ogi cal Maggk iRl WnbSitdAEHrERABRSE boRpbsitldigas enper at ure of the

m xture (and therefore also the ténperature of the biol ogical
material) is in the above nentioned tenperature range. 5 According to

t he present invent.i : rﬁ%ﬂ; i i

mat eri al corrp%ll @@ééggﬁ‘#‘}?}%ﬁ@ag%gt%%{ EEsltal’rlf;?i 1&?@%%@%%?@9?%&‘3
mat eri al i1s t iashermeatiod, whicta agecaviheclaep dsildted accoBYing mntbe ipsévitaysiyp
to 99 vol . % ethanol .. The transfer step,particularly i itable t
store the bi ofjﬁé’i'ﬂgeéil e ‘ﬁlq,?rs@. quotk?%fd%?ﬁgpp%?%%éé} 2-0 S’?O?rﬁlasstglﬁgnot
be carried outrapiytthitdmpdiauRest - boletshindendhayeferday b tmpaafess ofan
be carried out b takirp out the biologjcal mterial frogmthe
conposi ti on ad®dF aF gs-t'er SeEpla i) copractBiipogi: ingrpeeny)befqre B@%P‘?V%"F%ﬁ,
and i mer si ngygaigk MRt &fnﬁgﬂ%'sitibﬁ'hpstﬁpﬁ‘jpﬂﬁth& E28 tHaB) fro9dn B¥lopicANRL 8 iNQ
or conbining the whole 15 sanple, which neans the biologrcal material
t oget her &Pt husdden dsripestive owthad.abendtiha first eomspasgionjupedoin skeprip) dEP¢IPPlY

(A), respectivyely,. . i tion B d
cave e g comspui ol eyt ERARARh PR, Tl confbakiPR BFhy SEFHL pRe
mat eri al and embpadscdmpusit@adal.ding to step ii) or conmposition (A)),
or the sanple can be poured into conposition (B). Said step of
transferring the biologi- 20 cal material or conbining the sanple

wi th conposi t iempoBnt ¢@N dTRoEBESHAC(/OUE nityhadsi. Metigangl istcomtaitied frecant
cont ai ners/tubes/di shes, one with the conposition _accordi ng %o sf‘?&p
i) or composiPPFEMN (AW in ancanaet Pl &Y (o leghani®0l prfgady diogh2Y & &
transferring the & 041991 fdle fRkBIHLARof INPRSs 112n 1809 HidIRlst Refhivly
pouring the whole sanple (biological material and conposition
according to dioep59it) les tiwonffose!t’h.ohhip Bnegry Jhat methaselngso siet ¢osrprics) In or
by addi ng conposi ti.on ).t S I t-he, ot-he neh fQr iqd
transfer step P §Sltg°npé?‘5tn|] gﬁlaglr% rf/t ogergéitgr?g’?kdg\?i 7(':@Eé 7?&?14’?2’ ﬁzs’e 37(2’.%87
devi ce havi ng 6By7, 6hadm) 64,3, 6heé 1ceniSa) 38, A7 I6hes,cdanfih s 11on0.a0¢c48.di’ng

dovi oo’ S Moot GrttatpFoilchl PROTGAT ) B ot e g DrOskh a T ARGTr

step by any mani pulat ppmo, 88 18, 97, oy 16,UusniAA 3t hE dexieeor With 0peBLRG a

a



21 If the transfer step is carried out by conmbining the sanple with
conposition (B), the conposition according to step ii) or conposition
(A) may be mxed with com position (B) at every ratio. It is
preferredwd haticeaposition (B) is used at |east in 5 aoreguosalent
ratio conpared to the conposition according to step ii) or
conposition (A), preferably conposition (B),is used in excess. Thus,
the ratio of the conposition according to step ii) or conposition (A
t 0 conposi ti oPrefd®bly mettanslhis coapgeedofitii rloomt Z0:vbLYo wWithsdboupb@ el ‘aliry
from1l:1 to 1: Zg,bm?r roc/aferably from1:5 to 1:10. 10 The transfer
according to ¥FRAFY ?? @réferably is carried out within 10 nminutes to
72 h, preferably 48 h, nost preferably 24 h after contact of the

bi ol ogi cal materi al with the first conpasition of ste %_i . 15 .
Conposi tion (Be ¥dpst Pacddgere(fe) HferPrmPeBHpbHEht! (@ retibs frskpormpsition
content can bgr 48 kg ke %%olara%% aby xctivayl Rad BE of: 38@BoM s8Qertt@nR0%
nore preferred I n the range of é) % "even nore preferred in the
range of 50 t difgGoremdnativeol, or eﬁedd@ﬂe that shreleetaf deomothe gmoupocop@yising
Composi tion ( Iy

conponent (aS@t%lrggrEtd ?l{%;fo%ggﬁpﬁﬁirb tstﬁ:e (?El(é Efd%%l %ﬁ{ugﬁo&%%?g o? 916&(9113 %Ch
30% pr ef er abhy férraxamplettbe ﬂ:ﬁy%aqafmmmtpr BMSFatltye foraneibiatlp atHBplelyired-or

trival ent al cohol | co e orres di t
conponent  ( a2y Br@iﬁ%}“ (861%9 g{]?}%‘ﬁ“‘( Z%)é)}g RMGW% @%‘?@859%@%?‘? or
conmposi ti gn ( AkylaGOMRRStst h@14tBh, aghayy@MREenation bednts nlfledidos, glbblyotldc
preferred enbodi nent no water, which neans that it is as vel |

non- aqueous C BHRESUS FORPOWSS, |3TBRY A1, GRING §£1¢, BRAGEQHH EYTRGUIHS: & ISCOS“Y
particul ar enﬁ%@hﬁﬁ%tdg% heul aﬁléed}teé V& trl’i@t Adfic bdloffbn aF 3618 cellular

preferred that cal teriral, after having been contacted
with the conpesictiresn buﬁers,tfepcxan)ple PBERESOPS. ThSear atespipis\haffer, con-

mentioned teme ﬁmptaurestsCgofgn%léxa%{aésllch as SO LS é%%m%s%df%dg@c%ng

preferably a I erature Inarange -
+80 C, prefer a@nys, lsﬁbhaasrﬁflgﬁanQal@Ztrﬂerd'@ﬂ)e&anel\/dmhlmhl‘cﬂtopﬂéTT), @feailnl fry-i n

a range 2, 3, C an er, prefer In a
range 18 C tod:pggn C’,‘ﬂ%fjﬁ’r asé%l;?ﬁ:p?oéé g‘tNAg dl%ﬂx tby hogPhlp%éﬁﬁ%Z

- ig 81 - éBCC hE:xam?ea'ly 71§hz»§-f)hora¥1§d@(ME:Q*@;JEC,0;«crdlfa‘hi§>clgce'1lﬂs33u@1cas 32 -%thmlﬂs(@
C, 2C 3C mtr@belszOG acgl) CDTIWEY, sustacesthet impgeye ’@ipe‘meﬂz*@y ofells, forc,

]2- i CC 1gg Cl 7 ggx%%ﬁ% ;)}%S@?é HOPE, cRdotfopicaabStanceO QM &RE RIS guatiife

20 ium isothiocyanate or guanidinium hydrochloride or chaotropic salts with anions
like F,, PO, $SO,%, CH;COO", CI, Br, T, NOy, Cl04, SCN’, C5CCOO", and
cations like NH,', Rb', K', Na', Li’, Mg®', Ca’', Ba®' as well as mixtures of at

least two, at least three, at least four, at least five or at least six of these additives.

25  Preferred additional components are C; to C» polyols belonging to but not re-
stricted to the group comprising 1,2-ethanediol, 1,2-propanediol, 1,3-propanediol,
2-methyl-1,3-propanediol, 2-methyl-1,2-propanediol, 2,2-diemthyl-1,3-
propanediol, 2,2-diethyl-1,3-propanediol, 2-methyl-2-propyl-1,3-propanediol, 2-
butyl-2-ethyl-1,3-propanediol, dihydroxyaceton, 2,2-dibutyl-1,3-propanediol, 3-

30 methoxy-1,3-propanediol, 3-methoxy-1,2-propanediol, 3-methoxy-2,3-
propanediol, 2-methoxymethyl-1,3-propanediol, 3-ethoxy-1,3-propanediol, 3-
ethoxy-1,2-propanediol, 3-ethoxy-2,3-propanediol, 3-allyloxy-1,2-propanediol,



5C 29C 30C 31C 32C 33C, 34¢C 3C¢C 36C 37¢C 38¢C 39
C, 40 C, 41 C 42 C, 43 C, 44 C, 45 C, 46 C, 47 C, 48 C, 49 C, 50 C,
51 C, 52 C, 53 C 54 C 55C 56 C 57 C 58¢C, 59 Cor 60 C, wherein
t hi s storagezoosm4ssacur for a period of at |east one dahClT/pPWPEisalNy
at |east 2 days, further preferably at |east 3 days, optionally for
at least one week, at |east two weeks, 10atsl east one nonth, at |east
three nonths, at |least six nonths or also at |east 12 nonths. The

net hod accorcﬁﬁr@utaoemtﬁe DB-divecthylii-betriedivle iabHisesthy |l Debutengdiol, 1,2-

bi ol ogi cal mat 6%84@% dr ng?nseEl%i 694%%%?18%2},’1’ Tgpfeéﬁhé&& 284, gentanedlﬂl

refrigerator Uy ‘eVe erat ure
the occurre ncgmpéntambdﬁbs emiabjrlez cdggrtaréaioi oh4@ﬁmemgl~hﬂmnmh®dml,e§ 2glc h

as nucl ei c acids oteins.in g ia

represents a Eli“@ﬁfg?f/ géﬁf?ﬂtﬁ?ﬁ%ﬂ]ﬂ 5331@6‘\1}‘8 ’03 11331‘?53“8%1‘3 % %’ian% bilth
neutral buff eae%@nédgﬂrr%lﬂéxaﬂe@lbm 3-86hERS], ﬁmﬁdﬂ@r!edw}%ﬁ&sxmdlef 3the
specimen within 24 hours to avoi d overfixation

cryofi xation hﬁ%ﬁ%ﬁdlfdohﬁﬂﬁmthiész Y-heenediph?- etlgbl@ﬁmxwgm? He?- g?fé%ﬂlf’éd
met hod has 't hesadvanlpae, LALRaRPES 1501 LATREOM BE.HIPLRIRI00Y, ANd

that it is carrle out hout® the use of Iiquid nitrogen or
deep- f r eezi nghapeancdies Bhdcthalic: dBi- dmtmdmkahf}ﬂoetanmlal weacdelorigtt

wi t hout the us id ni f Vi er
the 1 nvent veorsediche i oSaiddiy Pamshe ASER 2 AR, S8 HofifiRuict ¢

possi bl e s§ or agen&li@p, ILlhecdahendied ]bI-Ohd}Jgam:aiol rratlelrh-l,aﬂdccapa:hd)h cul, i3 y
in case of tissue mater.al roces Ti.ssues, are

taken through dodes@iedios lot- d?@&@%ﬂ{% déﬁ&ylig}eggq:?ﬁg}pmpyf Y PP TG iR
embedded in aygtabl r%r&ﬁmn\a‘ﬁ?w't@ﬂaéﬁﬁﬂéhe@@&&ief&ﬁdpropﬂ@ﬁldg@%& , pB@acthyle-
0

necessary support for mecr first step in the roce55| ng i's
dehydr ati on. B@lmoésmapa@mflqﬂﬁ%@ﬂs é‘GX%eﬁlYi‘ﬂﬁélYé%é’@H‘iaﬁﬂ)PH{?Hg HeRyep-

removi ng Sone{a}(%{hy?eh éga?coi t}réﬁta foggl ﬁ@%tly‘%rol ok lcﬁeé?;?d’ofl %c%%ﬂi%ne%lycol

transferring nCreasi ng COncentrati ons
hydr ophi | i1s ononmafith'ﬁelmgsﬁcoblr@nﬁ}bmpyjmeglﬁxalnmee@tmﬂen@glmydr aesaneppyese-

t b | cohols |ik th |
ST can, 00 BLEN0L 5 LLKS. ELIaNGhee T DR 0P gl o

2- et hoxyet hanghps- D QyRAExEdiIPIO] diSt byltme-}g?l ydalesamdiolels- as  otdwel,4-

dehydrants |i ke acetone, tetrahydr ofur di met hoxypr opa
Next step of pYlebeassdi) | £ix| e%rrl ﬁ‘@‘“%l 5’%%?'%)%??(‘ Vol chofa¥ % L's:

cilitates the  ljhaRRideliBl) RELWRERs- @aft)jriyhéﬁth&@m@nﬂZBftfﬁblbbérﬁ’dnb@mSII,EQS
This step is necessary whenever the dehydrant and e enbeddi ng

medi um ar &0i mw@@pebtaeetrﬁkanﬁl rY-3 leohqxéwlaﬂt s 1 Ad-oglhgyagEieh  1.2.3-
| i monene, ben%% qtéer%%lr%qne 190, Q)Fl gﬁal%trlgﬁt roj Ql’.’agﬁ} ?ﬁfﬁg{rm! car byl 2~

bi sul fide, car rachl oride, xane or cedar oil
ot her commer mh@ﬂﬂayyramhyu hﬂpmpxy&cb:rie QShmim}fmtle-Z ~mahylf 1t e propansdione ?—lt

R A T TIE TEN  IM

paraffin, m n%@ﬁyIQIj 3-bi@RetMell e2-nRelyl]2el- \M’tkﬁ&&'lol,dl e, Bﬁpbﬁm&at@dlychﬁ
ester wax, polyester wax, cell oi d| n poI

ne. gly
pol yet hyl e?ﬁe g)p%@ﬁtgolnﬂr?@%p@g%ngfr@ i yRﬁnFﬂ?Ft}/ 18{e 1,3 9 pentanetlﬁol 3-methyl-

1,3,5-pentanetriol, 1,2,3-hexanetriol, 1,2,4-hexanetriol, 1,2,5-hexanetriol, 1,2,6-
hexanetriol, 2,3,4-hexanetriol, 2,3,5-hexanetriol, 1,2,3-heptanetriol, 1,2,7-
heptanetriol, 1,2,3-octanetriol, 1,2,8-octanetriol, 1,2,3-nonanetriol, 1,2,9-
nonanetriol, 1,2,3-decanetriol, 1,2,10-decanetriol, 1,2,3-undecanetriol, 1,2,11-
30  undecanetriol, 1,2,3-dodecanetriol, 1,1,12-dodecanetriol, 2,2,-
bis(hydroxymethyl)-1,3-propanediol, 1,2,3,4-butanetetraol, 1 ,2,3,4-pentanetetraol,
1,2,3,5-pentanctetraol, 1,2,3,4-hexanetetraol, 1,2,3 ,0-hexanetetraol, 1,2,3,4-



15 cohol, agar, gelatine(s), nitrocellul oses, nethacrylate resins,
epoxy resins, other plastic nedia or the like, in order to be able to
nore easily produce tissue sections of the biological naterial

sui t abl e #war2o0bs/simhogi cal exam nations. Said infiltratP@EHEREE/052371
enbeddi ng steps preferably are carried out under mld conditions,

e.g. with low nelting paraffin (wax), e.g. fower than 60 C, and as
fast as possible, how 20 ever, doesn't restrict the present

i nventive netheptnetSaiod, 523Fsheptancthwacdal.LBddocaneterraeiudlidyS-atansictiaply

aut omat ed sys Ex I of, 4 kS SSQrs, Al an )
Excel si or, Sh%?fg]’élﬁmﬁ%% eé%%&’ re ’%%’géﬁg%r%ée%%% t gd%ﬁfd (ré%?t[rﬁ rg{?’mg’%{gélg tron
Cor por ati on agcueltdiraals trivedtivyo [PRPARS, pdnéiecahrAGPRQABliky mhmiitasoNSRE00S

fromLeica Mcrqsystens or an ther tissue proce ice..25 |n
addi tion, ac c%?'ﬁfoxgthf”banﬁg%ﬁt ﬂ@%’gg 'pE%%e@FW@ﬁtangf ﬁtsz%d"gﬁv\%ﬁ?qe\k}%m&
net hod, its cagoigreeéeiddsbihadmpdnees asd @Blsi dntihor nidletive il QHveansdial,

further step iv)additional processing step 30sel ect%d f rom manual
processi ng of Ltetapsdiplogl.¢ronsagdinli al.2-ppmgesdiadi nymsthyl-ké-ooigtlanttggh cal

material by n srpqwaye Qr o IPEAC R 1t e (i@l KA1 G@hyi i al
by any ti ssugl’%éocessgrﬁ)m’ﬁ‘%gélégg’. ngdé% ﬁ\)zéﬂ%?%cegs%i né o(?) bi ol og){ (E:Ege%@t
material w t hcabinemostayletheneetpie (BEGMEAdwWR pietefum. Bdp pgrofetod sgcanias

sui tabl e devices for hest r.esul ar e i o . i

0o uos b1 Eviesraenatrerligt i bakiatRCliitishah SHRERIET A B HE
5scribed wn saddacliosisrenipssifsefrestgbliy rapectiveleddd nottdoenppises balbgenated
inventive nethod. In this st t bi ol ogi,cal ,materjal is, subjected
to mcrowave MAHPEEHOBNIN W%‘F“iﬁ%aﬁor?qatqul%gfﬂ?f‘réjef"eﬂ‘dt%p?%%lyrcimrgﬁ’f%n
while it is agid@t@ehlbroethlRYomk e lhrdranbidehy drmtitiag po@dpbelowadrhient

foll owed by 100% i sopropanol as the internedi um reagent, fol |l owed 10
by the enbeddichgerarerlt aay(feye 2p ycaeg makicalaperehhal abe#e daltenser

m crovave whi %gs, ?)p&épaﬁgha%ogte@og%ﬁgrﬁ{g{ lf!;sa%?@k/lf?:{f&aﬂﬁ Qbor 140D Waltdns or

controlling t enperature; e. from estone, Pelco Bi oWave
from Pel cos or leShand ovéFi meteeefobiyr abouTHEr dalfpns o lessrrthe rvastae melecular

i nternmedi um step, can be.om tt and aghtating can b
directly in cgﬁ%&fnﬂ' ﬁbg“(%?n ﬁlqg)(taﬁ?uet?% rd 8#7?“51 ]T’(? Vg?eéln Ogﬁegzq)eﬁ%lr@QUtl 0
fol | owed by t hgtopsbadskitngnnaioar 260 déléns t&Prbier4bl daltbhe Thie cbog i delt™

materials are processed under heati conditi m cr owave .
radi ation of #Hen piayes 9F &V PP I@?gg‘l‘l? ‘ﬂ@glﬂtd’%%%é%ﬁﬁgttﬁ%@e‘fa&?%% o 40
to 65C effectghsf@rsouitbs i6 PeiisI€ STheMidicLmallvatReibir IBIG (4. BUI ED.
20 According to a standard protocol usi ng the RHS-1 m crowave

p

hi st opr océ&sorvastgennalegdpinycight a1 wpTe gregwepiekercd gikough dreygraydie present
oL a1 AL s O oL 00 O AR A o
melting point of PEG 400 is about 4°C to about 8°C and PEG 600 is about 20°C

to about 25°C. The melting point of PEG used in the composition may be 37°C or

less, 32°C or less, 27°C or less, 22°C or less, 15°C or less, 10°C or less, or 5°C or

25  less; the lower melting points are preferred for tissues that are refrigerated or

chilled during storage. PEG has a density of about 1.1 to 1.2mg/ml depending on

its molecular weight so the concentrations given herein may be converted between

weight and volume measurements using 1.1 as the specific gravity.

30  The solvent that is different from methanol can be an organic solvent that is dif-
ferent from methanol, which is preferably selected from the group comprising

monohydric alcohols (monools), C,-Cj2 polyols, ketones, dimethylsulfoxide, aro-



nol under sane conditions. After drying of tissues for 30sec at 70C
under 500nbar vacuum the sanples are agitated in liquid
paraffin up to 30mn at 70C 25 under vacuum reaching 150nbar.

M cr owaveww mogaassag of the biological material has tweCTEP08/052371
advant ages: first the whole procedure of treatnent of the biological
material up to the finally pre- pared sarrplﬁ can be markedly
shortened. Second, it has been found out at 30shortening the
processing ti mﬁlmwdmwrmwmlogm@yhydmﬁwse @thet‘ﬁe cyberydic giidgneebox-

gener at ed nﬁ%h%: £ cﬁgfn{ddﬁ% ??g(ugitr%]zaik%%e@%d St he?e%?ttsultab?e soﬂﬂ:'ﬁ?s f lrn a

preferred e resent 1 nvention conp

the steps i) ﬁﬁylﬁdtﬂgba selactpd €romi the grbulﬁtethamdl,dmpmmu ?{_]propanal ﬂ]3F st
conposition, ich m nposition (A), il trans into a
second conposiHansHiok é)““b‘i*?})ed‘ﬁ?@é%tg%‘fw& @%@2‘%3 I?Fé‘ﬁ%‘irf%z - Vgoxy—

m crowave g£nej. 9¥op Qt{olpﬁﬁ’i%&?e' cl@ﬁé’ﬂaﬁ@r(es)d&:eﬁﬂddﬁﬁf@ﬁﬂﬁbtme ‘m@rdmﬁent
corrp05| tions and neth provi de sa which are treated in
gfgfsreaqﬁu

that isol ati owlet, ﬁt@ﬁftyl ether, impthy) g il einp g gy iﬁemne
contained in &H‘%h?f g&g dfgtl Okl LD mrﬁeth)ﬁr}ﬁlfﬁ)é %a @'Hlﬁéth @Mﬁ)xa

very | ow degree o to thus sti RNAlsoalon
t he nol ecul e idhj mbthyisacedatey cthalsadetaee, heapossicid exptioe b@lﬂZOd@gﬁtamlahﬂﬂmﬂth;or

f b RNAs
Conmor oo v A BARRHS sEHBER Rt RRt0E sty Prefoafit, @D HeRalt.
only, REA 910 R:\%{caﬁqn d{eﬁrgimgmﬁld@ Nomt thylhﬁtctﬁﬁr?cﬁﬂi‘iﬂl:l, Blsqgumehyiemdn%&df Ee
same ie owever i fferen er e
sanpl e i syperNé\clffiWeﬂlﬁfoﬁﬁ?rﬁ’td& H\éﬁl%‘i’gﬁ}%@?%@@@% M‘S@P’ﬁg%?ﬁn idfrg
net hod is usef} N Eﬂh@hyltthhﬁoﬁ?aﬂﬁdéaﬂm 8Bt RMo RemMESRE, N MeifPl-BiCdthyathio-

bi ol ogi cal as Wel'l as for histological analysis. In addifign present
conposi ti ons ﬁznmamhodéf Ndinethylasetanide.i orN-oretipi-dhethelaeatasside.r o N-ny

sampl es of S1 3168k S RD A tee£1t1§}en§€hglé&gér%a%&d%&h%ﬁ)'hﬁspggt]g. Pk

the use of a SPCHCrodi ssect i on hi stol"ogi
exam nati of i Blymoefpema:hWomheleos-aqmdm cnnmmfnioaamktelenhmspemivolw fretdiod

that is suitable for t he nor.p hol o stat i SSu a
tissue secti oﬁom%f‘s'&@lha ‘Y%?{}%é‘é‘r%’f’av éf’fnftﬁg{aﬁ?’ 8hlm?a ?d @dmca{bon by

i croscopy angspegihlipsiadrobriiahliot iRhlesetiahe dyei ng and nar ki ng

techni ques known to the person skilled in 25the art. The bi onol ecul es

that can be anal ysed include all bionolecules known to the per- son
Zlé: ljlsedn:a'[] thgpar 6nce§t‘§at{'1%ﬁ'oeflcb}ﬁp8§énlt' (&y add0dhy inS@le QresSUNANGLbE nidycleei C
20 about 50% {(v/v), preferably 40% (v/v) or less, more preferably about 30% (v/v) or
less, even more preferably about 20% (v/v) or less, about 1% (v/v) or more, 5%
(v/v) or more, about 10% (v/v) or more, and any intermediate range thereof. The

term "about" refers to concentrations with a variation of 1 % (v/v) or 2.5% (v/v).

25 Component (a3) of composition (A) and optional component (a3) of the first
composition used in step (ii) of the method above, respectively, is an acid, i.e.,
organic or inorganic acid, preferably a weak acid. With weak acid according to the
present invention is meant preferably an acid having a pKs value of from 2 to 12,
more preferably from 3.5 to 8, most preferably from 4 to 7.5. Preferably said

30  compound is a weak organic acid. More preferably said organic acid belongs to

the group of amino acids, or carboxylic (mono-, bi-, tri-, polycarboxylic) acids,



ral, nodified or synthetic proteins or oligopeptides, hornones,

grow h factors, 30 netabolic substrates, |ipids, oligosaccharides or
pr ot eogl ucanes. The nucleic acids include all nucleic acids known to
the persogvekiod/hrsssi n the art, especially ribonucleic aci/dBo(RNA)71
for exanple nMRNA, si RNA, mi RNA, snRNA, t-RNA, firdiINA 26 or

ri bozymes, or deoxyribonucleic acids (DNA) . ¢ Fundamentally all types
of pol ynucl eoti des are concerned that incl u§1e a N-glycoside or

C- gl ycosi de of.g.dopuicianid, haseic acidpynicivi atida eartads ecid THigricragsl, siost prefeth-can
be single, do@bl e or ﬁj(rslrul ti-stranded, linear, branched or circular. It
can correspond” 651 2B EMPETSE W ring in 5 cells, such as for

exanpl e genom ¢ DNA or nessenger RNA (nRNA), or be produced in vitro
such as conpl enentary DNA (cDNA), reverse strand RNA (aRNA), or

synt heti c nuc@@mnon@e%/ @3) orrted). AERPFRIVE!Ya i RIESE RN COMBPNONGA) dn pipginount
subunits, At LGRS YDA Sty B a1 B0V Shal lorbra IR Rork 3 Si0saUCH
as for exanpl e oligonucledtides, "“several hundred units up to several

t housand subuwhick mesucthatabe frooure xanipd b 2ok ph &s $i arb, Yebl, di sl 2, o3, 14, 15,

nuct el ¢ aci o Lopr 1020t RER BT ARERRE 60 P WPhl ypept i de 1 1

functional connexion with regul atory sequences, which enable the
expressi on of _the polypeptide in _the cell, into which the nucleic
acid i s broughbe Fefuegsitioa Qtﬁitcﬁrt # (st sempatition fi,stgp 4 dy BF?%%PQY prepared
enbodi Menty  t BEmMNHE E&hforRfds Yol 1o {HBI RT@NG0 MB)EXMRESIR HyldmYRGhRg | N
anot her en%odi rr%lnt it 1?05 aéﬁDl\)lez(%?as%Q (I)DKI%%)), 2?1 Si RﬁAy any,si RNAg
dupl i cati on oef By corRNACHEetShPWd ATV & 4he GAMPRUTBEIaNC BHECKIBE RPING RRYs"
i's understood to n ' 1 el ., A6 ' AN Uhd 42
nucl eot i des, whi'e g%%ﬁ#%%&'t ?érnol?n@ﬁﬁfeéﬁg%?ﬂ; ?%a?ﬁg}ggt? alt%; le str arrllded
RNA (dsRNA) bynixt hevidrthy aebditii. Slemwtvanbbr droeprbpardtion] misoalsdyepsehleyfrenc of
conpl ex "RI SC| (RNA-i ndu si.l.enci 20¢ |.ex).. .The.state .
"anal ysi s of meocﬁﬁ}pgﬁ‘?ﬂqseéﬁg i (()Ct‘zsociI (%etob(f@pgﬁp%%ll\ eil)ﬁa?fetr%leaclompnﬁgﬁmlhl@ss
brought inso contaatthabihbr dddosOIRPEIHd Balid e aiSolvbate oli¢ canpdneat &

can be carried out both in situ and a situ, thus, .for exanple. after
i sol ati on of tEdPibrRINEYENte 205t r“bﬁli‘et‘ﬁ%é‘ﬁ‘ioél Byiscir ¢ QF’ingF(ﬁldl fom+ or

the purposes ﬁguutdkt%n PRANSI S iR RIRE S&IHiRSordh %oﬂnﬁ&&ﬂf’?ﬁ)b? (8, respec-
i solated, theh 1t can be advantageous, especially in the case o
cells, tissuetiotly.ot her conpl exes or conpact sanples, first of all to
honogeni se the sanpl es, wherein this honpbgeni sation can be carried
out nmechanically, for exanple by means of canul ae, nortars,

r gé_or - staber b}ﬂ@[mlegl @ﬂy &ﬁfa}?l},‘e oanipaéﬁlioﬁiidshbiieiis cfquJobiiti_Kﬁ (ABDe ngemiE:carhqb((yﬁL by
adding suitable lysis huffers t . usu ont ai n _det er gent nd/ or
chaot ropi ¢ subipsaticddn t@r@‘?ﬁﬁ'teﬁcfgﬁﬁlpg' un ‘%Frtg"ea‘?afnﬁﬁl“gl foglﬂ’ﬂg% (R) Sbove,
proteases, Or ;M @dERTINhd QhdRfont BESE HRENMhGURSans tRaf aFiGhe th@posi-

hi st ol ogi cal anaPyS| s or for the analysis_ of bionolecules in or of
the bio- |ogi tans wead ét peamples fallingaungdpaiaihy epevel defiaitien @d thin appligpéondasbwn
and appear sui, I ) i i - ar d,
preferably ms% %?glg‘stﬁgé?oesfbp %g&fe rd o@n%ﬁﬁ%k%&ohﬁn%%ﬁlg?i(gg ﬁ‘g%?ﬁﬁ’ﬁ?‘ﬁég‘%e
met hods | i2ke Grié syhpasit@ingndepbutzhsirom the otberivphditiensialf e examplgrshown.

Gal | ocyanin, G ensa, Geen Masson Trichrone, Heidenhain's azan,

Hei denhei miron hemat oxyl i ne, Hemat oxyl i ne- Eosi ne,

Hemat oxyl i ne- E@gipBsitidn 8A Léaarbeblsue as temiregmaipositiontn stef iivof ihaenteyitive
silver, Luxol fast blue, Methyl en? Bl ue, Stai &i@n bﬁ/ Paggfgghei

Tol ui di ne bl udctngdi FEMEVET e &y RATHALa Y] ROBEPG BUt, fg%? osiig AGVE'S 6
Yel | ow Masson vt kb &0 et HBR tbiCRda b @ T HeABNutidHl SCKibBBicAN HA©SA OPhhout
confocal |aser scanning m croscopy, |aser mcro-dissection, scanning
el ectron ridcr dscEmpster ey’ il Fydct.dhe drst sampeditir elstemikin e dpyegtive

hybridisati On’me%rdoﬁg%% rlecoin{})oﬁliBH dﬂ%@gnit (flijoﬁlaécjn%%’sition (A), as long as the first



20 Anal ysis), SAGE analysis (Serial Analysis of Gene Expression),
FPLC anal ysis (Fast Protein Liquid Chromatography), nass
spectronetry, for exanple MALDI TOFF mass spectronetry or SELDI mass
spect r omewoyzoosriaasa@ar ray anal ysis, Liqui Chip anal ysi s, PENaPr3pss/&23i
the activity of enzynmes, HLA-Typing, sequencing, WGA (Wol e Genone
Amplification), RT-PCR, Real-Tinme-PCR or -RE-PCR, 25RNase protection
anal ysis or priner extension analysis. According to a particular
enbodi ment  of cantpesitiow eitsiopeiineerhirees misthaaplatsy diesmpin- ingledigeisasodefmed
hi st ol ogi cal gnalysis of the biological material as well as an

anal ysi s of bT"Shbl ecul es in or of the bi ol ogi cal material. According
to a further particular 30 enbodi nent of the inventive nethod, the

anal ysis if bjonolecul es jincludes.both, an apalysis_of .pugcleic acids
in or of the HPUFGYE %‘?rlaglﬁ?linéefteréf’iw | PRSI @ﬁr%tihstg%ﬁmg?%?p&s hs
in or of the RKiPhQenGalis PRE@LUIRarHe?SuthyCapifid dtbidesitd ndedtabitidithet he
objects cited above is also provided by the bgological,nateri%
treated by meeafaposiion et inprgrerdie iqwb rmsiureg by Faacipg suph that the
achi eving the, ls.qgts%:nﬁl'etcﬁg 1Rb }ﬂ?atb@ withS@Be RERYbHEGSh. Y adidsid or £ORYed
prising (bl) a conposition usable as the first conposition in step
ii) describedcdlln ot he. & granelrt sapfple vais¢dhasethe bipdo gigel metkriabda theagpatact-
10(b2) conpositi.on (B optignal .l L ' or
reagents for e &HAF §’|£‘E§%fn ' lin%(?rr}ll) %‘8%{1’ %gp ﬁ%&ggﬁggﬁ téﬁ{n&ogﬁl)%é%rail%?%
material of f@aipéditgahabippigiabhatchs imticpbolpogyiorof a bi ol ogi cal
mat eri al 15A further contribution to achieving the objects cited
above is also provided by a kit, conprising @) conposition (A) (b2)
optional Iy cofpesid h@Brdafle Wk B artRplal emdbdincndreddingniiat @ethad, if ()
and/or reagents for the analysis of bio- nolecules in or of a, .
bi ol ogi cal mapefirgd that the contprsing af] the biplegical weaterist FREY B Pomposition is
bi ol ogi cal material _ Vol §rc@fiathh Pl BGMhes |
or of a biol oé&%dé a&éﬁ%ﬁ?%ﬁﬂ%ﬁﬂ%gﬁﬁg dofe @l T, prefiratly <

15  to +80 °C, even more preferably in a range 2, 3, 4, 5, 6, 7 or 8 °C to +80 °C and

=]

further preferably in a range [8 °C to +80 °C, for example at a temperature of at
least -20 °C, -19 °C, -18 °C, -17 °C, -16 °C, -15 °C, -14 °C, -13 °C, -12 °C, -11
°C,-10°C,-9°C, -8 °C,-7°C,-6°C,-5°C,-4 °C,-3°C,-2°C,-1°C,0°C, 1 °C,
2°C,3°C,4°C,5°C,6°C,7°C,8°C,9°C,10°C, 11°C, 12°C, 13 °C, 14 °C,

20 15°C,16°C, 17 °C, 18 °C, 19 °C, 20 °C, 21 °C, 22 °C, room temperature, 23 °C,
24 °C, 25 °C, 26 °C, 27 °C, 28 °C, 29 °C, 30 °C, 31 °C, 32 °C, 33 °C, 34 °C, 35
°C, 36 °C, 37 °C, 38 °C, 39 °C, 40 °C, 41 °C, 42 °C, 43 °C, 44 °C, 45 °C, 46 °C,
47 °C, 48 °C, 49 °C, 50 °C, 51 °C, 52 °C, 53 °C, 54 °C, 55 °C, 56 °C, 57 °C, 58
°C, 59 °C or 60 °C.

25
Here, the statement that “the contacting of the biological material with the compo-
sition is effected at a temperature in a range —80 °C to +80 °C” or is effected at
one of the other previously cited temperatures, means that after the contacting of
the biological material with the composition, the temperature of the mixture ob-

30  tained in this way is within the previously cited temperatures. Thus, for example,
a deep-frozen sample at temperatures of less than -20 °C, for example a sample

stored in liquid nitrogen, can be used as the biological material, wherein in this



25 the analysis of the norphol ogy of a biological material can be
basically all reagents known to the person skilled in the art, which
can be used for or during the norphol ogi cal analysis of a biol ogical
mat eri al ovo twg1mss4duri ng the anal ysi s of bi onol ecul esPCHER2008/050371 a
bi ol ogi cal material. These reagents particularly include dyes for
staining cells or cell conponents, antibodigs, optionally marked with
30 fluorescent dyes or enzynes, an absorption matrix, such as for
exanpl e DEAE ced kmh@spaanﬁi’ty af mmﬂoshionenbpangqsitmbstlseéwéﬂl suel a tmpgres,

agarose gels, po e ent.s t hangl  or
phenol , aqueo‘HE E%??fg{ @R got?%db%%%& irné%e%gt“élr th? %Sgg&?téoglg@?\et t(s%ln
al cohol i ¢ sol pirateRf @ROmixhge tankieher@fomorth@mnmmmoﬁmhbemgigalmea
objects cited above is_also provjded by the use of 5 conposition (A)
or one of the“fﬁ}’é\}li‘%@QV%E%‘EPP%L@WF@@?@P% he treatnent of a

bi ol ogi cal;material, the use of the conbination of a first
corrp05|t|on of step ii) of the inventive nethod with conposition (B)
or one of theAprosdingissthy pa@@érlmeuorktihtc@qthodtfﬁ%fr¢ﬁtm@ﬁtof the bilpgied Mdor

the treatnent te?%l 3 .lng%sqagltﬁﬁ%fe fl)a er%%pcﬁg Fi@ olg ca ﬁ’iﬁteﬁgﬁs transferred

stablllsatlono ogi ca materl urther contribution to
achi evi ng t heinabp sedosd ccnmdsladm(&) acsnmnm\gltqbetd %’yvczi Yretheal. T transfer

di agnosing an_illn ut si rrprl ) )
fol lowi ng pr oﬁt@%garg'f@?fg‘" 1S 78 1 gé? *&?n"ﬁ‘%" ”Péh%” v n% ﬁl\%& tHod
conpri si nge t hggREP &SR cairl%a%uh)nthmltﬁc rickt ()nca:ﬁldlr&}iﬂalyﬁlnal ly iv), and

(c2) analysing the treated biological material nolecular biologically
and/or histologically. Figures Figure 1 shows preparations of RNA

fromliver ti §§LHE{ra9§‘felacﬁr[3|Je @ﬁrt@&%bﬁb?%iﬂgo&micﬂoglcal L@l FRdnt AR
gel correspond to sanpl'e numbers of table 1. Figure 2 shows

prepar ati ons ofmpgaioh peearding &y step BBQI@OGmO%lU@eQA)a’@S@@bY@Y rfad immersing

exanple 2. LaRs flleda fudSlonbBUIRS PO e 1. SATRYS, Sggw@&mnﬂg 812

Figure 3 shows preparations |ver tissue on a
expl ai ned 15n Bﬁqﬁanqahleh &eahsat’nesbi«iingibdderngemaldogatmpmﬂdthewos‘@n@h@l ac-
nunbers of tabl

intestine tisS&% m@ﬁo é"eaé’E gg&g&oﬁ}t@?g& ?g}rl?%gt ﬁbl”gn/imﬁ Cgmggmlon 'eIngeI

correspond t otpagR hfnhsidaekse Of. doaRbstién (B) can bt gided t& tt&h;@ﬂ\@le (blologl-
preparations of RNA fromliver_tissue on a as expl ai ne

Sexanpl e 5. L&tlcwatstaliand paIposiEen SspsHag (o S%ﬁn‘ﬁl & gifign gf\ h SbIE 5.
Figure 6 Showa%ea{@ébaﬂ& pho %Jgftféﬂ‘(ﬁb Sald diéSStiearRrrhedft bRog)-

expl ained in ex Lanes on the gel correspond to sanple numnbers
of table & cal material or combining the sample with composition (B) can be carried out by
using e.g. two different containers/tubes/dishes, one with the compaosition accord-
ing to step ii) or composition (A), respectively, one with composition (B) and
transferring the biological material from one to the other, or by pouring the whole
sample (biological material and composition according to step ii) or composition
25 (A)) into composition (B), or by adding composition (B) to the sample. On the
other hand for said transfer step iii) a particularly designed device can be used,
¢.g. a device having two chambers, one containing the composition according to
step ii) or composition (A), one containing composition (B). The device is de-
signed to provide the option to carry out said transfer step by any manipulation,
30 e.g. by turning the device, by opening a barrier or by any other suitable step al-
lowing the combination of the sample (biological material and composition ac-

cording to step ii) or composition (A})) with composition (B).



10 Figure 7 shows preparations of RNA fromliver tissue on a gel as
expl ained in exanple 7. Lanes on the gel correspond to sanple nunbers
of table 7. Figure 8 shows preparations of RNA from spleen tissue on
a gel as ®wswptoas/meshii N exanpl e 8. Lanes on the gel corrBEPBPRYVE/UF2371
sanpl e nunbers of table 8. 15 Figure 9 shows preparations of RNA from
spleen tissue on a gel as explained in exagple 9. Lanes on the gel
correspond to sanpl e nunbers of table 9. Figure 10 shows a fixed
and stained intestine tissue, prepared according to exam 20pl e 10.

Figure 11 sh e [ B9
Lo oxampt e 1 i Tud GEH 200 LA S, SERAEHE Sam Pl SRA S ASEEH BB

Ki dney ti ssuethe psrajaitiad aacmdmgrtmgep 0) mrrmbeudmm)l-‘mgubeemk% stbwembNA,
i solated fromfixe | een ti.ssue an,. a red.and i oI
according to M&%?B%f"ef%ffﬂ%ﬁém. 9{9‘08?{?‘?3 dt'cg gﬁ%mdle@rl? B ﬁaaet e
detail by 4 heyf l&%ﬂﬁtl@’é@ﬁﬁé@@ to fﬁB@oﬁiﬁ@dﬁfﬂinﬁﬁccﬁﬁﬂlgﬂdﬁ @t\ép Gi?dr &ﬁﬁpom-
illustration oqr;\lge/ and shoul d not be consi dered as &IE}}‘?

i nvention to tXeASnpraksrabhibesannesitien (Blis paedhiglegcess. TW %‘@Flat" %®Fom
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to conposition A (table 1) in a 5nml collection vessel nade of

pol ypropyhene. Tissue sanples were stored for 24h at anbi ent
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composition (A) in amounts cited above for composition (A). Composition (B),
however, contains in a highly preferred embodiment no water, which means that it
is as well a non-aqueous composition.
25
In addition, in accordance with a particular embodiment of the inventive method,
it can also be preferred that the biological material, after having been contacted
with the composition in step ii), preferably under the above mentioned tempera-
ture conditions, is stored after step ii) or preferably after step iii) at a temperature
30 in arange -80 °C to +80 °C, preferably in a range 0 °C to +80 °C, cven more pref-
erably in a range 2, 3, 4, 5, 6, 7 or 8 °C to +80 °C and further preferably in a range
18 °C to +80 °C, for example at a temperature of at least -20 °C, -19 °C, -18 °C, -



25 the RNA to the nenbrane. Contam nants were renoved by washing the
menbrane twice with 350g1 G TC cont ai ni ng washi ng buffer RM
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freezing devices and the stabilised sample can also be stored without the use of

liquid nitrogen or deep-freezing devices.

25 After the inventive treatment and optionally before or also after a possible storage
step, the treated biological material, particularly in case of tissue material, might
be further processed. Tissues are taken through a series of reagents and are finally
infiltrated and embedded in a stable medium which when hardened, provides the
necessary support for microtomy. The first step in the processing is dehydration.

30  Tissues are processed to the embedding medium by removing some or all of the
free water. This is performed by transferring the specimens through increasing

concentrations of hydrophilic or water miscible fluids. Examples of dehydrating



70% Met hanol , 10% gl aci al acetic acid, 10% PEO300, 10%triol-m xture
(25% 3-net hyl-1, 3, 5-pentanetriol, 75%1, 2, 6-hexanetriol) 10% gl aci al
acetic acid 13,79 2 70% Met hanol, 10% gl aci al acetic acid, 10%
PEG300, 109 mgtdasbdiene gl ycol nonoet hyl et her acet at e RGI/REROGE/ B

Met hanol , 10% gl aci al acetic acid, 10% PEO300, 10% 1, 3- but anedi ol
19,13 4 70% Met hanol , 10% gl aci al acetic aghd, 10% PEG300, 10% 1, 4-
but anedi ol 20,26 5 70% Met hanol, 10% gl aci al acetic acid, 20% PEC1300
14,73 6 70% Mgehianaet be alookodd desi eéhanabeterf@n@lcls@lpmz@% (SHRIght-gHaRy addert 2596

TP SRR LS gt gt
di et hyl ene gl ascolelimno- ethay| ddtydmntsacbkmt ecem;a,lme&ahydrofurane or 2,2-
dimethoxypropane. Next step of processing is clearing with a solvent, which fa-
5 cilitates the transition between dehydration and infiltration steps. This step is nec-
essary whenever the dehydrant and the embedding medium are immiscible. Ex-
amples of clearants include xylene, limonene, benzene, toluene, chloroform, pe-
troleum ether, carbon bisulfide, carbon tetrachloride, dioxane, clove oil or cedar
oil or other commercially available xylene substitutes.
10
After treatment and optional clearance the biological material can be infiltrated
and embedded in a suitable embedding material (C), for example in paraffin, min-
eral oil, non-water soluble waxes, diethylene glycol, ester wax, polyester wax,
celloidin, polyethylene glycols, polyethylene glycols monostearate, polyvinyl al-
15 cohol, agar, gelatine(s), nitrocelluloses, methacrylate resins, epoxy resins, other
plastic media or the like, in order to be able to more easily produce tissue sections
of the biological material suitable for histological examinations. Said infiltrating
and embedding steps preferably are carried out under mild conditions, e.g. with
low melting paraffin (wax), e.g. lower than 60 °C, and as fast as possible, how-
20 ever, doesn’t restrict the present inventive method. Said steps can be carried out
manually or by any automated system. Examples of tissue processors are the
Shandon Excelsior, Shandon Pathcentre or Shandon Citadel from Thermo Elec-
tron Corporation as well as Leica TP1020, Leica ASP200S or Leica ASP300S
from Leica Microsystems or any other tissue processor device.
25
In addition, according to a particular embodiment of the inventive method, it can

be preferred that after step iii), there follows a further step

iv) additional processing step
30  selected from manual processing of the biological material, processing of the bio-
logical material by microwave energy or processing of the biological material by

any tissue processor device.



70% Met hanol , 10% gl aci al acetic acid, 20% 1, 3- butanediol 29,90 9 70%
Met hanol , 10% gl aci al acetic acid, 20% 1, 4- but anedi ol 28,08 10 60%
Met hanol, 10% gl acial acetic acid, 20%triol-mxture (25% 3-

met hyl- 1, $yd20enisaiet hol , 75% 1, 2, 6- hexanetri ol ) 10% gPETEBI00HERTTIC
acid, 10% PEG300 17,53 11 60% Met hanol, 10% gl acial acetic acid, 20%
Di et hyl ene gl ycol nono-ethyl ether acetatep,10% PEG300 17,64 12 60%
Met hanol , 10% gl aci al acetic acid, 20% 1, 3- but anedi ol , 10% PEG300
18,66 13 60% Met hanol, 10% gl acial acetic acid, 20% 1, 4- but anedi ol ,

;?‘g"o PEG300 1717,dks G2 5RO ARG macACAARIRIwAE Shixey A HhowiHeREE300

Said method and suitable devices for best results are described for examples in US
6,207,408 B1, W099/09390, WO001/44783 and WO001/44784. The devices de-

5 scribed in said documents preferably arc used in the present inventive method.

In this step the biological material is subjected to microwave radiation. Preferably
it is subjected to the radiation while it is agitated in 100% ethanol for dehydration,
optionally followed by 100% isopropanol as the intermedium reagent, followed

10 by the cmbedding material (C) in a suitable microwave device (i.c. a microwave
which should be designed for laboratory use, strictly controlling the temperature;
e.g. RHS-1 from Milestone, Pelco BioWave from Pelco or Shando TissueWave
from Thermo). Alternatively the intermedium step can be omitted and agitating
can be performed directly in composition B or mixtures from different alcohols,

15  followed by the embedding material (C). Preferably the biological materials are
processed under heating conditions by microwave radiation of 40 to 853°C, more
preferably 40 to 75°C, most preferably 40 to 65°C, effected for up to 60 minutes,
preferably up to 30 minutes .

20 According to a standard protocol using the RHS-1 microwave histoprocessor with
vacuum from Milestone Inc. the biological material is agitated in 100% ethanol
under radiation for 18min reaching in the end 65°C, followed by 100% isopropa-
nol under same conditions. After drying of tissues for 30sec at 70°C under
500mbar vacuum, the samples arc agitated in liquid paraffin up to 30min at 70°C

25  under vacuum, reaching 150mbar.

Microwave processing of the biological material has two main advantages: first
the whole procedure of treatment of the biological material up to the finally pre-
pared sample can be markedly shortened. Second, it has been found out, that
30  shortening the processing time by microwave energy increases the yield of unde-

generated nucleic acid, particularly RNA, significant,



60% Met hanol, 10% gl acial acetic acid, 30% Idol-mxture (25% 3-

met hyl-1, 3, 5-pentanetriol, 75%1, 2, 6-hexanetriol) 10% gl aci al acetic
acid 35.03 16 60% Met hanol, 10% gl aci al acetic acid, 30% Met hyl ene

gl ycol nomm Bivéryl4s@at her acetate 28,66 17 60% Met hanol , PCORPYLIHEZIMN
acetic acid, 30% 1, 3-but anedi ol 26,92 18 60% Met hanol , 10% gl aci al
acetic acid, 30% 1, 4-butanedi ol 18,26 19 RMAl ater 39,97 20 70%

Met hanol , 10% propi oni c acid, 10% PEG300, 10% LiC1 (1M 35,57 34 no.
reagent conposiusi wna preferred embodiment the method of the present nvention comprises

the steps i) providing a sample, ii) fixation/dehydrating in a first composition,
which might be composition (A), iii) transfer into a second composition (B), iv)
processing the sample manually, by microwave energy or processing device(s)

5  and embedding.

The present compositions and method provide samples which are treated in a way
that isolation of most of the biological components originally contained in the
sample is still possible. The biomolecules have a very low degree of degradation,
10 thus still RNA isolation (RNA is the molccule which usually has the highest de-
gree of degradation for reason of ubiquitanous RNAses) is possible with a very
high yield. Comparison with prior compositions, developed for RNA maintenance
only, e.g. RNAlater (Ambion), shows that the samples give nearly the same RNA
yield, however, different to RNAlater the morphology of the sample is perfectly
15  maintained when the present compositions and method is used. Thus, the same
samples can be used for molecular biological as well as for histological analysis.
In addition present compositions and methods enable extraction of biomolecules
from tiny samples or single cells even after histological analysis e.g. with the use

of a laser microdissection device.

20
A histological examination is preferably understood to mean each examination
method that is suitable for analysing the morphological state of a tissue, a tissue
section, a cell or sub-cellular structures, for example by microscopy and option-
ally with the use of dyeing and marking techniques known to the person skilled in
25  the art.

The biomolecules that can be analysed include all biomolecules known to the per-
son skilled in the art, especially natural, modified or synthetic nucleic acids, natu-
ral, modified or synthetic proteins or oligopeptides, hormones, growth factors,
30  metabolic substrates, lipids, oligosaccharides or proteoglucanes. The nucleic acids
include all nucleic acids known to the person skilled in the art, especially ribonu-

cleic acids (RNA), for example mRNA, siRNA, miRNA, snRNA, t-RNA, hnRNA



RNA yield from 10ng tissue [ig] 21 70% Met hanol, 10% propi oni c aci d,
10% PEG300, 10% Li C1 (100mV) 32,88 22 70% Met hanol, 10% propionic
acid, 10% PEG300, 10% 1, 3-but aned ol 40,37 23 70% Met hanol, 10%

pr opi oni c vasewg/ 1@l Li CL (1M, 10% 1, 3- but anedi ol 36, 19CPAPIOYH52371
Met hanol , 10% propionic acid, 10%LiClL (100mM, 10% 1, 3- but anedi ol
33,14 25 60% Met hanol, 10% propi oni c acid, éO% PEG300, 10% LiCl (1M,
10% 1, 3- but anedi ol 29, 61 26 60% Met hanol , f % propionic acid, 10%
PEG300, 10% LermbféZNmmwr de@o iboBichoun aﬁéﬁl(BlNi%l F’ﬂ@da@&lﬁpl?él pypes of

polynucleotides are concerned that include a N-glycoside or C-glycoside of a
purine base or pyrimidine base. The nucleic acid can be single, double or multi-
stranded, linear, branched or circular. It can correspond to a molecule occurring in
5 cells, such as for example genomic DNA or messenger RNA (mRNA), or be pro-
duced in vitro such as complementary DNA (cDNA), reverse strand RNA
(aRNA), or synthetic nucleic acids. The nucleic acid can consist of a few subunits,
at least two subunits, preferably eight or more units, such as for example oligonu-
cleotides, several hundred units up to several thousand subunits, such as for ex-
10 ample cxpression vectors, or significantly more subunits such as genomic DNA.
Preferably, the nucleic acid comprises the coding information for a polypeptide in
functional connexion with regulatory sequences, which enable the expression of
the polypeptide in the cell, into which the nucleic acid is brought in or is naturally
present. In a preferred embodiment, the nucleic acid is therefore an expression
15  vector. In another embodiment it is a pDNA (plasmid DNA), an siRNA, an
siRNA duplication or an siRNA heteroduplication, wherein the term “siRNA” 1s
understood to mean ribonucleic acids with a length of about 22 nucleotides, which
are formed from the splitting of a double stranded RNA (dsRNA) by the enzyme
“Dicer” and are built into the enzyme complex “RISC” (RNA-induced silencing

20  complex).

The statement “analysis of biomolecules in or of the biological material that was
brought into contact with the composition” means that the analysis can be carried
out both in situ and ex situ, thus, for example after isolation of the biomolecule
25  from the biological material. If, for the purposes of the analysis, biomolecules are
intended to be isolated, then it can be advantageous, especially in the case of cells,
tissue or other complexes or compact samples, first of all to homogenise the sam-
ples, wherein this homogenisation can be carried out mechanically, for example
by means of canulae, mortars, rotor-stator homogenisers, a ball mill or the like,
30 chemically, by adding suitable lysis buffers that usually contain detergents and/or
chaotropic substances, enzymatically, for example by adding proteases, or by a

combination of these techniques.



RNA isolation fromtissue stabilised with different reagents
according to conposition A as well as reagents containing ethanol as
maj or conponent 5Liver tissue fromrat was cut into pieces of
5x4x4r r unwab regidsysdaf t er di ssection. The sanpl es were EBOWBPWIRN3TI
imersed into 2 to 4ml of a fixation solution containing ethanol
(table 2, 4-6) or nethanol according to copgposition A (table 2, 1-
3), in a 5m collection vessel nade of pol ypropyl ene. Tissue sanples
were stored for 24h at anbient tenperature. 10RNA extraction and
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table 2. As shown in table 2, RNA yield was exceptional Ly hi en
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5% Pr opi oni ¢ agdrekcafly, 88 sidu K/Q%dmﬁ&ﬁ}ﬁmomsq?ei% A ﬁﬁl@bﬁiﬂﬁa@n}’ eBbmogene
nonoet hyl ether acetate, 5% Propionic acid 38, 26
in situ hybridisation, immuno-histo-chemistry, Western blotting, Southern blot-
ting, Northern blotting, enzyme linked immonosorbent assay (ELISA), immune
15  precipitation, affinity chromatography, mutation analysis, polyacrylamide gel
electrophoresis (PAGE), especially the two-dimensional PAGE, nucleic acid am-
plification technologies including, but not limited to polymerase chain reaction
(PCR), transcription-mediated amplification (TMA), NASBA, SDA, branched
DNA analysis, RFLP analysis (Restriction Fragment Length Polymorphism-
20 Analysis), SAGE analysis (Serial Analysis of Gene Expression), FPLC analysis
(Fast Protein Liquid Chromatography), mass spectrometry, for example MALDI-
TOFF mass spectrometry or SELDI mass spectrometry, microarray analysis,
LiquiChip analysis, analysis of the activity of enzymes, HLA-Typing, sequencing,
WGA (Whole Genome Amplification), RT-PCR, Real-Time-PCR or -RT-PCR,

25 RNase protection analysis or primer extension analysis.

According to a particular embodiment of the inventive method, the analysis in-
cludes both a histological analysis of the biological material as well as an analysis
of biomolecules in or of the biological material. According to a further particular
30 embodiment of the inventive method, the analysis if biomolecules includes both,
an analysis of nucleic acids in or of the biological material as well as an analysis

of proteins in or of the biological material.



70% Met hanol , 20% Di et hyl ene gl ycol nonoethyl ether acetate, 10%
Propionic acid 26,55 4 70% Et hanol 47,29 5 Boonfix (primary

i ngredi ent ethanol - according to the supplier) 50,27 6 Finefix
(wor ki ng s uws/grRs@ont ai ns 70% et hanol ) 52,96 Exanpl ePGI/EBRP§HS2371
isolation fromtissue stabilised with different reagents containing
met hanol as mmj or conponent wWith or w thoubgwater Liver tissue from
rat was cut into pieces of approximtely 5x4x4mmdirectly af- ter

di ssection. The sanples were conpletely imersed into 2 to 4ml of a

L xarion sol ukl B S0Rd: “Ac'ﬁ%vmg HERG et LaD:ARSOUR0 PRI A ol BR.€

3, 1) or methan ueous reagent accor gto nposi tion
A (table 3, ZbgmmuﬁamﬂﬂaaﬂpdbﬁnmmmeﬁﬂmoneﬂMWOHwémdextensive time
period of 4 days at anbient tenperature. RNA extraction and anal ysis
of yield and integrity was perfornmed as described in exanple 1. Al

extracti ons WRIBnPiehficH 18Rehikving tebjeeRtctsd abkve igato previdedbyna &S, dobgur e

3, lanes on the gel correspond to sanple nunbers shown in table 3.
prising

(b1) a composition usable as the first composition in step ii) described in the con-
text of the inventive method above, and
10 (b2) composition (B)
(b3) optionally embedding material (C) and/or reagents for the analysis of bio-
molecules in or of a biological material or for the analysis of the morphol-

ogy of a biological material

15 A further contribution to achieving the objects cited above is also provided by a

kit, comprising

(b1) composition (A)
(b2) optionally composition (B)
20 (b3) optionally embedding material {C) and/or reagents for the analysis of bio-
molecules in or of a biological material or for the analysis of the morphol-

ogy of a biological material.

The reagents for the analysis of biomolecules in or of a biological material or for
25 the analysis of the morphology of a biological material can be basically all re-
agents known to the person skilled in the art, which can be used for or during the
morphological analysis of a biological material or for or during the analysis of
biomolecules in a or of a biological material. These reagents particularly include
dyes for staining cells or cell components, antibodies, optionally marked with
30  fluorescent dyes or enzymes, an absorption matrix, such as for example DEAE

cellulose or a silica membrane, substrates for enzymes, agarose gels, polyacryla-



15 As shown in table 3 and figure 3 (no. 2) even after 4 days storage

intact RNA could be isolated fromtissue sanples stored in

non- agueous reagents according to conposition A The yield was

decr easedwimpgireshit o the results shown in exanple 1 aRAI/EP20pRfS298S-

and I 8S rRNA were still visible as intact bands w thout 20 smear or

smal l er, distinct RNA bands. In contrast thg RNA froma tissue sanple

stabilised with an aqueous reagent was highly degraded and | ow
eI P

concentrat ed thidegelsisodvebissuch arihanpbrirnhen) HrresoBitiony RNA-digent

conposition R@‘ffe%’:lﬁls%{%ref?t@ajﬁggg% %&g}g%%%#ﬁgm% Met hanol , 30%

wat er, 10% gl acral’ aceti ¢ aci anol, 30%triol-mxture
(25% 3-nethyl -1, 3, 5-pentanetriol, 75% 1, 2, 6- hexanetriol) 10% gl aci al
acetic acid 10,98 .. Exanple 4 . 5RNA i.sol ati.on fromtissu tabilised
M th i 11 er ent PRERETCBACEAYBE Th Sot ey Sl iR gRg bR 2
reagent wih eRmiesibh (ANofbndeE eiedirdgoisty ddieritied ket farae freuiesitione bio-
tissue fromrat was cut into pieces of approximtely, 5x4%4m§%£§gt |y
after di ssectogisal maferialohp e s @ISR CER TSt AARBPSER; i Si5P

different reagenhie epRddlifdcdBpds@BRIBY bi STt I (RDFePibRI S deREbANEISA
tenperature. Sanples 10 were either stored for 7 days (table 4, 1-4)

or transferr etheafveativesmethod for tha freatmemt offa biolpgiagjemaicrint.casperialy fopthe

gogposi tion Bst?lﬂﬁsaﬁ&?BFéjbi\S’iotgﬂiaﬂnﬁtQ}iaﬁ. reagent for 7 days (table 4,
) 10
A further contribution to achieving the objects cited above is provided by a
method for diagnosing an illness outside of a living body, comprising the follow-

ing process steps:

15 (cl) carrying out the inventive method comprising the process steps 1), ii) iii) and

optionally 1v}), and

(c2) analysing the treated biological material molecular biologically and/or his-

tologically.
20
Figures
Figure 1 shows preparations of RNA from liver tissue on a gel as explained in
example 1. Lanes on the gel correspond to sample numbers of table 1.
25

Figure 2 shows preparations of RNA from liver tissue on a gel as explained m

example 2. Lanes on the gel correspond to sample numbers of table 2.

Figure 3 shows preparations of RNA from liver tissue on a gel as explained in

30 example 3. Lanes on the gel correspond to sample numbers of table 3.



RNA extraction and analysis of yield and integrity was performed as
described in exanple 1. Al extractions were performed in
triplicates. The gel is shown as fig-15ure 4, |anes on the gel
corresponwva mogaapde nunbers shown in table 4. As showACT/EP208838374
RNA yi el d dropped down significantly when sanpl es were not
transferred into the second reagent conpargg to those sanples, which
were transferred into a reagent according to conposition B according
t o the i nventFigure 42Dowgareparatiens|of AN fromphigstansitissustooviegr! ahenplanadin

after 7.0ays SLOGR0erLALAG R SIS sk akAflel bPIbklesue sanples

. X th
stored in reagent's according To conposition treated
according to the invention. The gel confirmed the |low yield when the

transfer was omtt CL&II ure .4%3. %808/1104 64PCT/ EP2008/ 052371 37
Table 4: no. FENGEnIOEIBETE BN OARNLE R S ASHE ¢ BT TRRNI D
from 10ng 4 Sc%{dﬁl&j[dﬂlaﬂeﬂ(ﬁ%é\@l Ran&hon?e%ibiebnbeser gabkeol nonoet hyl
et her acetate, 5% Propionic acid 3,7 2 70% Mt hanol, 25% 1, 3-

But anedi ol , 5% Propionic acid 3,5 3 90% Met hanol, 10% PEO300
Figure 6 shows preparations of RNA from liver tissue on a gel as explained in

example 6. Lanes on the gel correspond to sample numbers of table 6.

10 Figurc 7 shows preparations of RNA from liver tissuc on a gel as explained in

example 7. Lanes on the gel correspond to sample numbers of table 7.

Figure 8 shows preparations of RNA from spleen tissue on a gel as explained in

example 8. Lanes on the gel correspond to sample numbers of table 8.

Figure 9 shows preparations of RNA from spleen tissue on a gel as explained in

example 9. Lanes on the gel correspond to sample numbers of table 9.

Figure 10 shows a fixed and stained intestine tissue, prepared according to exam-

20 ple 10.

Figure 11 shows fixed and stained spleen tissue, prepared according to example
I

25 Figure 12 shows fixed and stained spleen and kidney tissue, prepared according to

example 11.

Figure 13 shows DNA, isolated from fixed spleen tissue an a gel, prepared and

isolated according to example 12.



4,4 4 70% Met hanol , 30% PEG300 2,4 5 70% Met hanol, 25% Di et hyl ene
gl ycol nonoet hyl ether acetate, 5% Propionic acid 70% Et hanol, 30%
1, 3-Butanediol 8,7 6 70% Met hanol, 25% 1, 3- Butanedi ol, 5% Propionic
acid 70% Btohvzmeio4330% 1, 3- But aned ol 6,8 7 90% Met hanoPCT/ERBYHESS0
70% Et hanol, 30% 1, 3-Butaned ol 8,7 8 70% Met hanol, 30% PEG300 70%
Et hanol , 30% 1, 3- But anedi ol 3

The invention is now described in more detail by the following examples. The
examples are provided for illustration only and should not be considered as limit-

ing the invention to the shown embodiments,

5 Examplel

RNA isolation from tissue samples stabilised in different reagents according to

composition A
Liver tissue from rat was cut into pieces of approximately Sx4x4mm directly after
dissection. The samples were completely immersed into 2 to 4ml of a fixation
10 solution according to composition A (table 1) in a 5ml collection vessel made of
polypropylene. Tissue samples were stored for 24h at ambient temperature.
RNA extraction was performed with a commercially available kit (RNeasy Mini,
QIAGEN) as described in the RNeasy Mini protocol for isolation of total RNA
from animal tissue. Tissue sample were cut into small pieces and placed into 2ml
15 microcentrifuge tubes. The weight of each piece of tissue was determined and
lysis buffer (Buffer RLT, QIAGEN) containing guanidine isothiocyanate (GITC)
with a volume of 350pul per 10mg tissue was added along with a steel ball (5mm ).
Disruption and simultaneous homogenization were performed on a Mixer-Mill
(Tissue-Lyser, QIAGEN) with 20Hz for 2min. According to the state of the art
20 GITC lyses cells and precipitates proteins. Lysates were centrifuged using 14.000
rpm for 3min. 350pl supernatant, representing approximately 10mg tissue were
transferred into a new tube, mixed with 1 volume (350ul) 70% ethanol, and ap-
plied on a silica membrane containing spin-column (RNeasy-Mini column). Lys-
ates were transferred through the membrane by centrifugation, thereby adsorbing
25  the RNA to the membrane. Contaminants were removed by washing the mem-
brane twice with 350l GITC containing washing buffer RW1 (QIAGEN). Be-
tween the two washing steps residual DNA was removed from the membrane by
pipetting 10ul DNase (approximately 30 Kunitz units) mixed with 70ul buffer
RDD (QIAGEN) onto the membrane and incubating for 15min at ambient tem-
30 perature. After two more washing steps with 500ul washing buffer RPE
(QIAGEN), containing Tris-Cl buffer and alcohol, the membrane was dried by
full speed centrifugation for Imin at 14.000 rpm. Finally the RNA was eluted by



12,6 Exanple 5: 5RNA isolation fromtissue stabilised with reagents
according to conposition A and B according to the invention Liver
tissue fromrat was cut into pieces of approximately 5x4x4dmm directly
after di syactiogm4sébhe sanpl es were conpl et el y i mer sedPCEB2OIGWR3Of a
reagent accord- ing to conposition A and stored at anbi ent
tenperature. One sanple was stored 10 for 3,days (table 5, 10), the
others were transferred after 2h hours into 10ml of different

reagent s accopigéttigg #oplcenaosiliowsd 1B dmt sicelrasidn Wi @bient krsperatera gadt s
for 3 days (tab 5..1-8), As I [ e I ; . I

RNAL at er (¢ abraraueipT 167 g doBh SRCRR SRR AP s MR G
integrity wastipatfQrwetkrasd deh eluatee dretecohdbined npll exttactidhd wax pedatiedns
were performed in. triplicates. The gel is shown as fig- ure 5, |anes
on the gel cof'BBH3HKd to sanpl e nunbers shown in table 5 38 tion A

to a reagent @RLCQLHFHAGatlod SO KPS ivkdsOdbiBmirled FRMRQFNEhEE eabkbrBik edt
t ook pl ace the RNA%ield remai ned high in a range conparable to the
reference wit FOORRIA(ARGY) i & spgcarophotamatery ¢ ansurengenyiicenes, sluriqa were di-

degradati on Cﬁlkﬁddwi%lmmef\ﬂr}%gﬁ f 28 Afhb & an 340288 9&@9&15&3@4&& 5,

r
1-7 and 9). In contrast, e transfer 5 was omtted, yiel

dr opped down Bindgrithése anndifiomnah #NArbaegrafdatnionat Mélvemenmesgind ¢ B Lg

i ncreased smear. and a di m ni shed 28S rRNA band (table 5, 10 and
figure 5, 10). A'similar effect could be observed when the sanpl e was
transferred | Thoinbeenf ind {Sedisttibeied)of twhl RNAaeaomdlysgl yoddnarriag pgd-i er

155yt con sl ng Ll v, of cthancl UL s, bal snced Ll vt e
Table 5: no. {eRIeBhtaGHPREHAIISYIA(FA) and bromophenol blue, incubated 10min at
70°C, chilled on ice and loaded on a 1.0% formaldehyde-agarose-MOPS gel
equilibrated with 1x FA gel running buffer. Electrophoresis was performed for
15 90min and approximately 3 volts per cm length of the electrophoresis chamber.
RNA was visualized by ethidium bromide staining. The gel 1s shown as figure 1,

lanes on the gel correspond to sample numbers shown in table 1.

As shown in table 1, treating a tissue sample with a composition according to

20 composition A leads to high RNA yield comparable to tissue fixation with
RNAlater, if tissue is stored for no longer than 24h. Shown are examples with
different concentrations of component al and different additional components and
concentrations of components a2 and a3 (table 1, 1-18 and 20-26) and RNAlater
as a reference (table 1, 19).

25 Analysis of integrity and size distribution showed, that the ribosomal bands for
18S- and 28S rRNA appeared as sharp bands on the stained gel (figure 1). Since
the 288 rRNA band was approximately twice as intense as the 188 RNA band, no
smaller sized RNA and almost no smear were visible on the stained gel, one can
conclude that the RNA sample did not suffer from degradation during fixation or

30 preparation.



reagent conposition B RNA yield from 10ng tissue WO 1 70% Met hanol ,

10% 4 aci al
30% 1, 3- But anedi ol 35,90 2 70% Met hanol
PEG300, 16%0 810484t anedi ol 70% Et hanol
29% 1, 3- But anedi ol 33,97 3 70% Met hanol
PEG300, 10% 1, 3- But anedi ol 70% Et hanol
25% 1, 3-But anedi ol 19,93 4 70% Met hanol
PEG300, 10% 1, 3- But anedi ol 70% Et hanol
20% 1, 3- But anedi ol 18,44 5 70% Met hanol
PEG300, 10% 1, 3- But anedi ol 60% Et hanol

acetic acid/ 10% PEG300, 10% 1, 3- But anedi ol

70% Et hanol ,
10% d aci al acetic acid/ 10%
1% 1% d aci al PETEPIES/ECT,

10% d aci al acetic acid/ 10%
5%l % G aci al acetic acid,
10% d aci al acetic acid/ 10%
10% 1% d aci al acetic acid,
10% d aci al acetic acid/ 10%

40% 1, 3- But anedi ol

Table 1:
no. reagent composition RNA yield
from 10mg
tissue [pg]

1 70% Methanol, 10% glacial acetic acid, 10% PEG300, 10% tiol-mixture

(25% 3-methyi-1,3,5-pentanetriol, 75% 1,2,6-hexanctriol) 10% glacial

acetic acid 13,79
2 70% Methanol, 10% glacial acetic acid, 10% PEG300, 10% diethylene

glycol monoethyl ether acetate 13,20
3 70% Methanol, 10% glacial acetic acid, 10% PEG300, 10% 1,3-

butanediol 19,13
4 70% Methanol, 10% glacial acetic acid, 10% PEG300, 10% 14-

butanediol 20,26
5 70% Methanol, 10% glacial acetic acid, 20% PEG300 14,73
6 70% Methanol, 10% glacial acetic acid, 20% triol-mixture (25% 3-

methyl-1,3,5-pertanetriol, 75% 1,2,6-hexanetriol), 10% glacial acetic

acid 19,17
7 70% Methanol, 10% glacial acetic acid, 20% dicthylene glycol mono-

ethyl ether acetate 29,14
8 70% Methanol, 10% glacial acetic acid, 20% 1,3-butanediol 29,90
9 70% Methanol, 10% glacial acetic acid, 20% 1.,4-butanediol 28,08
10 60% Methanol, 10% glacial acetic acid, 20% triol-mixture (25% 3-

methyl-1,3,5-pentanetriol, 75% 1,2.6-hexanetriol) 10% glacial acetic

acid, 10% PEG300 17,53
11 60% Methanot, 10% glacial acetic acid, 20% Diethylene glycol mono-

ethyl ether acetate, 10% PEG300 17,64
12 60% Methanol, 10% glacial acetic acid, 20% 1,3-butanediol, 10%

PEG300 18.66
13 60% Maeathanol, 10% glacial acetic acid, 20% 1,4-butanediol, 10%

PEG300 17,97
14 60% Methanol, 10% glacial acetic acid, 30% PEG300 9,60
15 60% Methanol, 10% glacial acetic acid, 30% triol-mixture (25% 3-

methyl-1,3,5-pentanetriol, 75% 1,2,6-hexanctriol) 10% glacial acetic

acid 35,03
16 60% Methanol, 10% glacial acetic acid,30% diethylene glycol mono-

cthyl ether acetate 28,66
17 60% Methanol, 10% glacial acetic acid, 30% 1,3-butanediol 26,92
18 60% Methanol, 10% glacial acetic acid, 30% 1,4-butanediol 18,26
19 RNAlater 39.97
20 70% Methanol, 10% propionic acid, 10% PEG300, 10% LiCl (1M) 35,57




41,68 6 70% Met hanol, 10% 3 aci al acetic acid/ 10% PE6300, 10% 1, 3-
But anedi ol 60% Et hanol, 1% 1% G aci al acetic acid, 39% 1, 3- But anedi ol
33,86 7 70% Met hanol, 10% d aci al acetic acid/ 10% PEG300, 10% 1, 3-
But anedi oo/ HEussanol , 5% 1% d aci al acetic acid, 35%0T/BPBIVERAEH ol
21,02 .:C 70% Met hanol, 10% d aci al acetic acid/ 10% PEG300, 10% 1, 3-
But anedi ol Boonfix 14,59 9 RNAlater 37,25310 70% Met hanol, 10%

d acial acetic acid/ 10% PEG300, 10% 1,3- Butanedial 6 Q0
10, reagent composition RNA yield
from 10mg
tigsue [ug]
21 70% Methanol, 10% propionic acid, 10% PEG300, 10% LiCt (100mM) 32,88
22 70% Methanol, 10% propionic acid, 10% PEG300, 10% 1,3-butanediol 40,37
23 70% Methanol, 10% propionic acid, 10% LiCl (1M), 10% 1.3-butanediol 36,19
24 70% Methanol, 10% propionic acid, 10% LiC1 (100mM), 10% 1,3-
butanediol 33,14
25 | 60% Methanol, 10% propionic acid, 10% PEG300, 10% LiCl (1M), 10%
1,3-butanediol 29.61
26 60% Methanol, 10% propionic acid, 10% PEG300, 10% LiCl (100mM),
10% I,3-hutancdiol 31,79
Example 2

RNA isolation from tissue stabilised with different reagents according to composi-
tion A as well as rcagents containing cthanol as major componcnt
5  Liver tissue from rat was cut into pieces of 5x4x4mm directly after dissection.
The samples werce complctely immersed into 2 to 4ml of a fixation solution con-
taining ethanol (table 2, 4-6) or methanol according to composition A (table 2, 1-
3), in a 5ml collection vessel made of polypropylene. Tissue samples were stored
for 24h at ambient temperature.
10 RNA extraction and analysis of yield and integrity was performed as described in
example 1. All extractions were performed in triplicates. The gel is shown as fig-

ure 2, lanes on the gel correspond to sample numbers shown in table 2.

As shown in table 2, RNA yield was exceptionally high when tissue samples were
15 stabilised with reagents containing ethanol as major component. Despite the high
yield, agarose gel electrophoresis showed that the RNA from ethanol containing
stabilisation reagents suffered various degree of degradation during storage. In
contrast to compositions 1-3 18S and/or 28S ribosomal RINA could not be stained
as sharp distinct bands. Instead a smear of different degree and bands of smaller
20 sized RNAs became visible (figure 2). In casc of the cthanol containing rcagents it
can be assumed that the yield determination was artificially high due to the fact

that smaller fragments of ribonucleic acids show higher absorbance at 260nm.



Exanple 6: RNA isolation fromtissue stabilised according to the
invention 5Liver tissue fromrat was cut into pieces of

approxi mately 5x4x4dmm directly after dissection. The sanples were
conpl etel wammwresd i nto 2ml of a reagent accordi ng t oPGI/ERPHISRITIIoN
of step ii), stored at anbient tenperature for 4 hours, transferred
into different reagents according to conpogition B and stored for
additional 2 days (table 6, 3-9). In addition one sanple was not
transferred blablsi:ored within 40 the reagent conposition according
to step ii) abire fndiiename samptewas tTansferred Tt prtQO

et hanol (tabl e 6, 1% and one sanple was transferred into [R5 eklgang
(table 6, 2)| RNA extraction and anal ysis of yield and] iisafeggdi t
was performedl as | dessthieddrEoecarspd BedylenAdyco@xhfa@ladhons | wer e
performed in trirh&ﬁapﬂﬁmmmhaagel is shomn as fig ure 6 | aness on
t he gel corresposd- S bt-e ? S CAa“p.ﬁ
denonst r at es| { he §?é8?@?§rﬁﬁw@ﬁbéﬁfgﬁﬁ%ﬁ?ﬂ%ﬁbﬁ?ﬁm?ﬁé ?nve1th
transfer intb di fif®PEHt *“Meagents according to conposition|B %
are differenf3 10 nemgem&ﬁLwmﬁmmmm&ésﬁﬁhmmaﬂdhmwnmame0@ﬁpo1ents (a2
and concentrpti ond:opbniorcglani ¢ aci ds (a3) (table 6, 3-9 and fﬁgé?e 4
3-9). Bal ancipoofpdbgasgcond reagent—wtihr water tfed-tod ,er?ﬁ@a RNA
yield and increased snear on the agarose gel, indicating advanced
degr adat i on iablémaﬁdﬁﬁmgMF@WQuﬂvadﬁﬁﬁwﬁmm@ﬂ¥ﬁ@ﬁﬁﬂansfer | 6.2 o
decr eased Ay e - T Oy —Transfer—anta;300%
et hanol did pot Jgﬂfhﬂ &¥§ %ﬁ%ﬁﬁggﬁgg%?ﬁ%ﬁmgnd resulted im hﬁ%ﬁyRNA
yield (table 6 and figure 6, 1). However it is commonly accepted that
ti ssue sanples stored in 100% et hanol undergo hardeni ng and
shrinkage. As a consequence the specinens becone brittle which | eads
to artefacts phgipisgbsequent histol ogi cal work nethods are conduct ed.

20 25 WO 2008/ 104564PCT1EP2008/ 052371 41 ;l'abl e 6:
RNA isolation from tissue stabilised with different reagentq contammg methanol

as major component with or without water

Liver tissue from rat was cut into pieces of approximately Sx4x4mm directly af-
ter dissection. The samples were completely immersed into 2 to 4ml of a fixation
solution containing methanol in an aqucous solution (table 3, 1) or methanol in a
10  non-aqueous reagent according to composition A (table 3, 2). Tissue samples
were stored for an extensive time period of 4 days at ambicnt temperature.
RNA extraction and analysis of yield and integrity was performed as described in
example 1. All extractions were performed in triplicates. The gel is shown as fig-
ure 3, lanes on the gel correspond to sample numbers shown in table 3.
15
As shown in table 3 and figure 3 (no. 2) even after 4 days storage intact RNA
could be isolated from tissue samples stored in non-aqueous reagents according to
composition A. The yield was decreased compared to the results shown in exam-
ple 1 and 2, but 28S- and 18S rRNA were still visible as intact bands without
20 smear or smaller, distinct RNA bands. In contrast the RNA from a tissue sample
stabilised with an aqueous reagent was highly degraded and low concentrated (

no. 1 table 3 and figure 3).



reagent conposition according to ii) reagent conposition B RNA yield
from|lOre tissue [jig] 60% nethanol, 30% chloroform 10% gl aci al
acetic acid 100% et hanol 36,51 2 60% net hanol, 30% chl oroform 10%
gl aci al acedpws/aeised 70% et hanol , 30% water 8,16 en 60%PERERZNYI52330%
chloroform 10% gl aci al acetic acid 70% et hanol, 30% 1, 3- et haned ol
29,50 4 60% et hanol , 30% chl orof orm 10% glaci al acetic acid 70%

et hanol , 30% di et hyl enegl ycol nonoet hyl etheracetate 33,22 5 60%

met hanol , 30%d&K &rof orm 10% gl aci al acetic acid

To. reagent composition RNA yield
from 10mg
tissue (gl

l 60% Methanol, 30% water, 10% glacial acetic acid 2,25

2 60% Methanol, 30% triol-mixture (25% 3-methyl-1,3,5-pentanetriol,

75% 1,2,6-hexanetriol) 10% glacial acetic acid 10,98

Example 4

5  RNA isolation from tissue stabilised with different reagents with or without trans-

fer into a second reagent with composition B according to the invention

Intestine tissue from rat was cut into pieces of approximately Sx4x4mm directly

after dissection. The samples were completely immersed into Sml of different

reagents according to composition A and stored at ambient temperature. Samples
10 were cither stored for 7 days (table 4, 1-4) or transferred after 4h hours into Sml of

a reagent according to composition B and stored within this reagent for 7 days

(table 4, 5-8).

RNA extraction and analysis of yield and integrity was performed as described in

example 1. All extractions were performed in triplicates. The gel is shown as fig-

15 ure 4, lanes on the gel correspond to sample numbers shown in table 4.

As shown in table 4 RNA yield dropped down significantly when samples were
not transferred into the second reagent compared to those samples, which were
transferred into a reagent according to composition B according to the invention.
20 Agarose gel electrophoresis showed that even after 7 days storage intact RNA
could be isolated from tissue samples stored in reagents according to composition
A and B and treated according to the invention. The gel confirmed the low yield

when the transfer was omitted (figure 4).

25



70% et hanol , 30% PEG300 24,29 6 60% net hanol, 30% chl oroform 10%

gl acial acetic acid 70% et hanol, 30% 1, 2, 6- hexanetriol 29,22 7 60%
nmet hanol, 30% chl oroform 10% gl acial acetic acid 70% et hanol, 5%

gl aci al awatices/mesed, 25% 1, 3- but anedi ol 9, 41 8 60% net MEHBP200EAGHIZT1

chloroform 10% gl aci al acetic acid 70% et hanol, 5% gl aci al acetic
acid, 25% di et hyl enegl ycol nonoethyl etherjacetate 16,74 9 60%

nmet hanol, 30% chl oroform 10% gl acial acetic acid 70% et hanol, 5%

gl aci al acet iteblecd:d, 25% 1, 2, 6- hexanetriol 14,24 10 60% net hanol, 30%
chloroform 3% Qéage‘n{ C%jnpfﬁfﬁ&;}!xb ACT U reagent composition B RNA yield
from 10mg
fissue [ug]

1 70% Methanaol, 25% Dicthylenc
glycol monoethyl ether acetate,
5% Propionic acid - 3,7

2 70% Methanol, 25% 1,3~
Butanediol, 5% Propionic acid - 3,5

(¥

90% Methanol, 10% PEG300 - 4.4
4 7% Methanol, 30% PEG300 - 2,4
5 70% Methanol, 25% Diethylene 70% Ethanol, 30% 1,3-Butanediol

glycol monoethyl ether acetaie,

5% Propionic acid 8,7
6 | 70% Methanol, 25% 1,3- 70% Ethanol, 30% 1,3-Butanediol

Butanediol, 5% Propionic acid 6.8
7 90% Methanol, 10% PEG300 70% Ethanol, 30% 1,3-Butancdiol 8,7
8 70% Methanol, 30% PEG300 70% Ethanol, 30% 1,3-Butanediol 12,6
Example 5:

U

RNA isolation from tissue stabilised with reagents according to composition A

and B according to the invention

Liver tissue from rat was cut into pieces of approximately 5x4x4mm directly after
dissection. The samples were completely immersed into 10ml of a reagent accord-
ing to composition A and stored at ambient temperature. One sample was stored
10 for 3 days (table 5, 10), the others were transferred after 2h hours into 10ml of
different reagents according to composition B and stored within these reagents for
3 days (table 5, 1-8). As a reference one sample was stored in RNAlater (table 5,
9).
RNA extraction and analysis of yield and integrity was performed as described in
15 example 1. All extractions were performed in triplicates. The gel is shown as fig-

ure 3, lanes on the gel correspond to sample numbers shown in table 5

This example shows once more the cffect of tissue treatment on RNA stability

according to the invention, i.e. the transfer from a reagent according to composi-



4,48 Exanple 7: 5RNA isolation fromtissue stabilized according to
t he invention, replacenent of chloroformlLiver tissue fromrat was
cut into pieces of approximately 5x4x4dmm directly after dissection.
The sanpl &g wes/eoscenpl etely i Mmersed into 5nl of eit hePCHEEWHH#GITL
form containing reagent, a reagent in which chloroformis replaced by
correspond- 10 ing anounts of water or nethgnol or a reagent
according to a conposition of step ii), respectively, and stored at
anmbi ent t enpetic Arte of agens adrording (Ot epinesivion B. 4y samplesdipte] towsion ook
sanple was tr n ferr

after 3 hours acfld%stlﬁg)\?‘% ne?(gfe%g né’lag%glrgﬁourg&??i gﬁgikﬁel‘&e)%e @11:5
RNA extracti oRNArMiemnaiile/SJ s-7oefndy9)eNd mﬁielRiﬂAgjegtaylaﬁmscquw bophedveds

described in exa Al extractio r or e

triplicates. 18 ET ]aéyss‘f‘éﬂﬁra%% gl“ljﬁ.l e %‘1&323& BATE Wk{f&lthe transfer
corr esponds t OwaaBRlit€:dN YA FoppE® W wh rb1%rﬁ@&a@tl? .and ﬂihASdQXaﬂﬁﬂhﬂ became
denonstrates that chloroformwithin a fixation r eagent can no

repl aced by cHisiblespromercngd smeumnd aghmippthRaAdy N AERE (taRle ap} %anﬁ fg‘?c‘id
figure 7, e 5, Rgglgﬁg]ﬁ&l %ﬁle@fr&gﬂrﬁg YhsER cRHRA el sa%plé"%@’frallls?&ireﬁo

decr eased RNA yiél I ncreased snear on the agarose gel
i ndi cating adm&nBemfd«a(gctaeribwhmhaﬂﬁb@d@ﬁdo thegwpplier is Qr@g@ltg})nm'}tmg

order to achieve i | ar stal has to be
repl aced by af™® néya%t[s ﬂbangfa%édglfl 613% W dH. {J@%ﬁl%gclgor %{%{%@d ?aZ) (tabl e
and figure 7, 4). However the best stabilizing effect wth the

hi ghest RNA yi el d and | east RNA degradation could be achi eved by
transferring the tissue sanple after 3 hours into a reagent according
to conposition B (table and figure 7, 5). 15Table 7: no. reagent
conposition reagent conposition B RNA yield from 10ng tissue [ug]

60% net hanol , 30% chl orof oim 10% gl aci al acetic acid



8,73 2 60% net hanol, 30% water, 10% glacial acetic acid 3,04 en 90%
nmet hanol , 10% gl aci al acetic acid 0,96 4 60% net hanol, 30%
Di et hyl enegl ycol nonoethyl ether acetate, 10% gl acial acetic acid
9,42 5 60%omwkansd4, 30% Di et hyl enegl ycol nonoet hyl et REF/ERMOYRE]
10% gl aci al acetic acid 70% Et hanol, 30% 1, 3- But andi ol 25,13 43
Exanpl e 8: 19
Table 5:
no. | reagent composition A reagent composition B RNA yield
from 10mg
tissue [ugl
1 70% Methanol, 10% Glacial acetic
acid/ 10% PEG300, 10% 1,3-
Butanediol T0% Lthanol, 30% 1,3-Butanediol 35,90
2 T70% Methanol, 10% Glacial acelic
acid/ 10% PEG300, 10% 1,3- 70% Lthanol, 1% 1% Glacial acetic
Butanediol acid, 29% 1,3-Butanediol 33,97
3 70% Methanol, 10% Glacial acetic
acid/ 10% PEG300, 10% 1,3- 70% Ethanol, 5% 1% Glacial acetic
Butanediol acid, 25% 1,3-Butanediol 19,93
4 70% Methanol, 10% Glacial acetic
acid/ 10% PEG300, 10% 1,3- 70% Ethanol, 10% 1% Glacial ace-
Butanediol tic acid, 20% 1,3-Butanediol 18,44
5 70% Methanol, 10% Glacial acetic
acid/ 10% PEG300, 10% 1,3-
Butanediol 60% Ethanol, 40% 1,3-Butanediol 41,68
6 70% Methanol, 10% Glacial acetic
acid/ 10% PEG300, 10% 1,3- 60% Ethanol, 1% 1% Glacial acetic
Butanadiol acid, 39% 1,3-Butanediol 33,26
7 70% Methanol, 10% Glacial acetic
acid/ 10% PEG300, 10% 1,3- 60% Ethanol, 5% 1% Glacial acetic
Butanediol acid, 35% 1,3-Butanediol 21,02
8 70% Methanol, 10% Glacial acetic
acid/ 10% PEG300, 10% 1,3-
Butanediol Boonfix 14,59
9 RNAlater - 37,25
10 | 70% Methanol, 10% Glacial acetic | -
acid/ 10% PEG300, 10% 1,3-
Butanediol 6,00
Example 6:

RNA isolation from tissue stabilised according to the invention

5  Liver tissue from rat was cut into pieces of approximately 5x4x4mm directly after
dissection. The samples were completely immersed into 2ml of a reagent accord-
ing to a composition of step ii), stored at ambient temperature for 4 hours, trans-
ferred into different reagents according to composition B and stored for additional

2 days (table 6, 3-9). In addition one sample was not transferred but stored within



RNA isol ation fromparaffin enbedded tissue stabilised with reagents
according to conposition A and B according to the invention, and
processed by a conventional nethod 5Spleen tissue fromrat was cut

i nto pi ec®™O Bhs/EPidoxi mately 4xd4xdmmdirectly after di BEHERWHIHIS2he
sanpl es were conpletely inmrersed into 5ml of a reagent according to
conposition A and stored at anbient tenperapure for 24 hours. After
this incubation period sanples were either directly processed (table
8, 1 and 4) othe tqegensfcempestignicsordingda gienti) 4eblsridil By ondsEunp as Havn B,
stored for addjti I ' , and
) or i ac (et S odedRRel B RTR S oA CHRRISLAL RulstaREanR 1
conpri si ng ofctobldalat 6.0, clearing, infiltration and enbeddi ng, was

performed m L1y faollow,ng,standar rotocols. T i e
P ced 1 nt o stdmiaisr ot ety Talbd ePL B RRRL P by Fubfe & 0T
dehydr at eds byextampRst. eVll a0t wkbe bértor@as imgipticaaemhd adliiostivwafas fig-
ethanol, i.e. incubatiopn in 70, 80, two times 96% et hanqgl, 60m n
each. CleariN&eésmﬁﬁémﬂgﬁﬁgP?F%ﬁo@i@ﬁmﬁé?ﬂﬁ eﬁéﬁ?ﬂ?@ﬁ&ﬁﬁEand
infiltration with the enbeddi ng nmedi um was perforned by incubation
twice for 60mn in 100% xyl ene. Tissue cavities and cells were
saturated i n Thigueikempardgibnsiragdsoe wiabilising PlechpicartingdoRille inginkion i )

at S6C for appla Tab Aitferdt DA aclfuiRE %5 SRl B.1ShdIRCES Hfont
support for mcrotony Speci memr were e ded Tnto the sanme paraffin
used for infitcagatd oith dFfeeshkydidutal senpirents (af) anteopanadtions obbrgekis

were used as startin erial for ction,. Paraffin bl oc
were trimed W“fsh(tag) &?)l{{%%yg i Wﬁ%ﬁe%gfgg?aﬂwgfg)theaﬁﬁo iy e|nc‘é"|£t B
with a thickngssr R tdddpma@aEAwWied endlutreadell sihearonahe ipaddse gple digan
and collected in a mcrocentrifuge tu?e. Deparaf fination S
performed by BEddRycehiicgsdalion Salle apd %@ﬁi%g)-ml% Finiaﬂ%%% ledir for

2mn at 14. Qoﬁreésgm,ﬁb?ieﬁy BN3LANHWRS, 16 TPVakARMD 1009 PRkl WiNAS
di ssolved with 1m of 100% et hanol . "After centrlfugatlon for 2m n at

14,000 1 pif t hisas ipemniverietiomeandrieniiydn Nl RV YslhEHd? 6 iad RER G tlop
bol et vas. di BESPGed SR RIRHGEE R LSRN R ) OB a R gLl e

0. 143 M 13- nedegphedtiiapahd skrokago roge ndsaducoce thhepdoymatsebenarse batided

on a Q Ashredder spip colu (Q ACEN) and centrifuged for, 3m n at
14.000 rpm XA ad tSﬁrW?%&g}%%é“ et ﬁf@ﬁ?gi‘”y%l"g‘%@‘%‘?"%%% con-

et hanol (350gd)ctand | oaded on a RNeasy M nEl ute spin colum (Q AGEN).
The | ysates were transferred through the nenbrane by centrifugation,

t hereby aB%orbing the RNA to the nenbrane. Washing steps with buffer
RWM and RPE as well as on nenbrane DNase diges- 5 tion were perforned
as described in exanple 1. For elution 150 of water were pipetted on
the silica menbrane. RNA was eluted after Imn incubation at anbient
tenperature by Imn centrifugation at 14.000rpm Al'l extractions
were performed in triplicates and RNA analysis of yield and integrity
was performed as described in exanple 1. The gel is shown as figure
8, lanes 10on the gel correspond to sanple nunbers shown in table 8.
Anal ysi s df RNA integrity by agarose gel electrophoresis (figure 8)
revealed that fromparaffin enbedded tissue sanples treated according
to the invention full length RNA can be isolated. Even incubation for
up to 12 hours in liquid paraffin, necessary for speci men enbeddi ng
did not lead to nmajor RNA degradation. Bands



15 for 28S- and 18S- rRNA were still visible as sharp and distinct
bands (figure 8). Variation of RNA yield (table 8) can be expl ai ned
by different anmount of starting material. In contrast to the RNA
extracti onmeo toogmdsa@aft tissue, starting material w thi nPENEPHDE/ERIT1
could not be determ ned and normalized to e.g. 10nmg per sanple.
Significant differences between storage of 44i ssue in reagent
according to conposi- 20 tion B at 4C or anbient tenperature could
not be obser vEable §5 45 TabI e 8. no. reagent corrposition A reagent
conposi tion BH—RM'l\eaéén'F Sk aéc‘dldﬁlg 'z& SR ot Toloh 81 000 VERNRNRIT
Propionic ac of, GOPOO 25% D et hyl enegl ycol nonoet hyl ngh
acetate 3,58 2 6 % Met hanol , 5% Propionic acid, 10% PEG3 )Gssue25a’o

Di et hyl enegl yrol| qvanetdhyboeihetomacet ate 70% Et hanol , 309

1, 3- But anedi pl 1,1‘6&@%16&%4\3@ hanol , | G:Rmeai oni ¢ aci d, 10% PEGB00,

25% Di et hyl epreghycol—mnroethyl —etherracetate
A methanol, 30% ghlom[‘mm,

(=]

Yo

10% glacial acetic acid 70% cthanol, 30% water 8,16
3 60% methanol, 30% chloroform,

10% glacial acetic acid 70% ethanol, 30% 1,3-ethanediol 29,50
4 60% methanol, 30% chloroform, 70% ethanol, 30% diethyleneglycol

10% glacial acetic acid monoethyl etheracetate 33,22
5 60% methanol, 30% chloroform,

10% glacial acetic acid 70% ethanol, 30% PEG300 24,29
6 60% methanol, 30% chloroform,

10% glacial acetic acid 70% ethanol, 30% 1,2,6-hexanetriol 29,22
7 60% methanol, 30% chloroform, 70% ethanol, 5% glacial acetic acid,

10% glacial acetic acid 25% 1,3-butanediol 9.41
8 70% ethanol, 5% glacial acetic acid,

60% methanol, 30% chloroform, 25% dicthyleneglycol monocthyl

10% glacial acetic acid ether acetate 16,74
9 60% methanol, 30% chloroform, 70% cthanol, 5% glacial acetic acid,

10% glacial acetic acid 25% 1,2,6-hexanetriol 14,24
10 | 60% methanol, 30% chloroform,

10% glacial acctic acid - 4,48
Example 7:

5  RNA isolation from tissue stabilized according to the invention, replacement of
chloroform
Liver tissue from rat was cut into pieces of approximately Sx4x4mm directly after
dissection. The samples were completely immersed into 5Sml of either a chloro-
form containing reagent, a reagent in which chloroform is replaced by correspond-

10  ing amounts of water or methanol or a reagent according to a composition of step
ii), respectively, and stored at ambient temperature for 48 hours (table 7, 1-4). In
addition one samplc was transferred into a rcagent according to composition B

after 3 hours and stored for additional 45 hours (table 7, 5).



70% Et hanol, 30% 1, 3-But anedi ol 1,25 4 70% Met hanol, 10% Propi oni c
acid, 20% Di et hyl enegl ycol nono-ethyl ether acetate 2,70 5 70%

Met hanol , 10% Propi oni ¢ acid, 20% Di et hyl enegl ycol nono-ethyl ether
acet at e 7000 EHitkaniesd, 30% 1, 3- But anedi ol 1,53 6 70% Met REHGEPI008/NE71
Propionic acid, 20% Di et hyl enegl ycol nono-ethyl ether acetate 70%

Et hanol, 30% 1, 3-Butanediol 1,39 Exanple 9y RNA i sol ation from
paraffin enbedded tissue stabilised according to the invenS tion,,
processed by RiNérowwavtioncandragylySppErinldtang dnjeerity oves parforsd ag descripgdon

pi eces of appr.oxi e 4 i he gl i :
D e ST Sy SO 3 e SSE b Ol
conposi ti on AurcSaimpbes thepel etrospedd at saaple reintbetseshyyen at table 7f or 24

hours (table 9, 2 and 3) or transferred after 30mn into a reagent
according to 10conposition B and stored for 24 hours at anbient

tenperature (treRlcRaflple Hle@bstRles thil cARFEbIE widNEa FRBRrErew@st camBstRd
into 5mL of Boonfix (table 9, 1). After 24 hours san'%l es vveééﬂpl aced
i nto st andar drepReekRE FOTEFSPRIdEe amamis At Sncimp t asyater{Erbls brEkEaYe dnl-a

RHS-1 microveye RiShOR PRE3%RM &ivh ln@a38€ar water led to decreased RNA yields
and increased smear on the agarose gel, indicating advanced degradation (table
and figure 7, 2 and 3). In order to achieve a similar stabilizing effect chloroform

10 has to be replaced by at Icast onc additional additive according to (a2) (table and
figure 7, 4). However the best stabilizing effect with the highest RNA yield and
least RNA degradation could be achieved by transferring the tissue sample after 3

hours into a reagent according to composition B (table and figure 7, 5).

15 Table 7;
no. | reageni composition reagent composition B RNA yield
from 10mg
tissue [pug]
H 60% methanol, 30% chloroform,
10% glacial acetic acid - 8,73
2 60% methanol, 30% water, 10%
glaciaj acetic acid - 3,04
3 90% methanol, 10% glacial acetic
acid - 0,96
4 60% methanol, 30% Diethylene-
glycol monoethyl ether acetate,
10% glacial acetic acid - 9,42
5 60% methanoi, 30% Diethylene-
glycol monoethyl ether acetate,
10%4 glacial acetic acid 70% Ethanol, 30% 1,3-Butandiol 25,13

20



For processing a four step standard protocol was applied, involving
dewat eri ng 15 sanples in 100% et hanol and heating to 65C by m crowave
energy. The ethanol was replaced by isopropanol and after air drying
by vacuumvemebob/emtes speci nens were infiltrated in |i quP@TEERES/G52871
(low melting Paraplast XTRA, Roth Inc.) in a 46 final step with heat
by m crowave energy and sinmultaneous vacuunpy(protocol steps see table
10). To provide the necessary support for mcrotony specinen were
manual | y embeBxmbl¢ Bt o t he same paraffin used for infiltration.

Paraf fin enbegdad,}iSsls.hl 8 &*ﬁn\é@ﬁ;g%a%%{gﬁﬂ s@&bﬂ?sg@iuﬁfﬁtreag%ﬂ“%eic@& Hh

for 5 weeks 5 prror to RNA racti om 10
freshly pr eparoe:abmsmels Aoaind:IBMdrtlihg ko €esinvddepmr afl frirocesied by aRpdAven-

extraction ang agalésgs of yield and integrity were perforned as
described in °8 (and 1 respectively). Al extractions were

performed in dypdd 6aL€Fronml R vRI cut $nté Hivses as aﬁp'r@umetegr 4t4anem afcdie
gel correspond to sanpl e nunbers shown |q tabl e 10 As shown in
figure 9, RNAgRY Sssestvaudhe s#pPles wareasnrinieely %We&lﬂ@ gl ?ﬁ% reagent

i nvention andaoQBRﬁ‘%t%%@m?meB&A%ﬂ@‘é@re%%%&lﬁleﬂ@énﬁéraﬁkéﬂbr Ay abhk YA Rt h
no signs of degradation (figure 9, 2-5). R bosomal bands of 28S- and
185 r RNA wer etlmmmﬂaatlwa périodesomiples wepreeithendirectrardcesseh finkle Sdbpedttladsl e,

in contrast t t f bl e
o o 1 eagent o Biegside s Eotulast AR ) skrpPlt &gl add
slices A liOnmaf afficdt tBﬂpmituvc ((abitd 8redr andi Hgir ed &N (talgdt ISaBuahd $) agtdnadiyng
to the supplle%%&ﬁz 43

Processing comprising of dehydration, clearing, infiltration and embedding, was
performed manually following standard protocols. The specimens were placed
into standard processing cassettes (histosettes) and dehydrated by transfer through
15  increasing concentrations of ethanol, i.e. incubation in 70, 80, two times 96%
ethanol, 60min each. Clearing as the transition step between dehydration and infil-
tration with the embedding medium was performed by incubation twice for 60min
in 100% xylene. Tissue cavities and cells were saturated in liquid paraffin (low
melting Paraplast XTRA, Roth Inc.) at 56°C for approximately 12 hours. To pro-
20  vide the necessary support for microtomy specimen were embedded into the same
paraffin used for infiltration.
Freshly cut sections of the paraffin blocks were used as starting material for RNA
extraction. Paraffin blocks were trimmed with a rotary microtome (Leica
RM2245) and 10 slices with a thickness of 10pm each where cut off from each
25  specimen and collected in a microcentrifuge tube. Deparaffination was performed
by adding 1ml of xylene, vortexing and centrifugation for 2min at 14.000 rpm.
The supernatant was removed and the pellet was dissolved with Iml of 100%
ethanol. After centrifugation for 2min at 14.000 rpm the supernatant was removed
and the ethanol washing step was repeated. After centrifugation and removal of
30 the ethanol the pellet was dissolved within 350yl Buffer RLT (QIAGEN) contain-
ing 0.143 M B-mercaptoethanol. For homogenisation the lysate was loaded on a
QIAshredder spin column (QIAGEN) and centrifuged for 3min at 14.000 rpm.



70% Met hanol , 5% Propionic acid, 25% Di et hyl ene gl ycol nonoet hyl
ether acetate 4,54 Cri 60% Met hanol, 5% Propionic acid, 25%

Di et hyl ene gl ycol nonoethyl ether acetate, 10% PEG 300) 4,55 4 70%
Met hanol , wadades/ops@ni ¢ aci d, 25% Di et hyl ene gl ycol nonBeT/Byioogiasng
acetate 70% Et hanol, 30% 1, 3-13utanediol 2,11 5 60% Met hanol, 5%
Propi oni c acid, 25% D ethyl ene glycol nonogyhyl ether acetate, 10%
PEE 300) 70% Et hanol, 30% 1, 3-Butanediol 3,55 47 Table 10: Step

| ncubat i on neblieufavDlwoagh was fried]with 1 volume of 70% ethanol (350ul) and loaded on

a RNeasy MinElute spin column (QIAGEN). The lysates were transferred through
the membrane by centrifugation, thereby absorbing the RNA to the membrane.
Washing steps with buffer RW1 and RPE as well as on membrane DNase diges-
5  tion were performed as described in example 1. For elution 15ul of water were
pipetted on the silica membrane. RNA was eluted after 1min incubation at ambi-
ent temperature by Imin centrifugation at 14.000rpm.
All extractions were performed in triplicates and RNA analysis of yield and integ-
rity was performed as described in example 1. The gel is shown as figure 8, lanes
10 on the gel correspond to sample numbers shown in table 8.
Analysis of RNA integrity by agarose gel electrophoresis (figure 8) revealed that
from paraffin embedded tissue samples treated according to the invention full
length RNA can be isolated. Even incubation for up to 12 hours in liquid paraffin,
necessary for specimen embedding did not lead to major RNA degradation. Bands
15 for 288- and 18S- rRNA were still visible as sharp and distinct bands (figure 8).
Variation of RNA yield (table 8) can be explained by different amount of starting
material. In contrast to the RNA extractions from soft tissue, starting material
within the slices could not be determined and normalized to e.g. 10mg per sample.
Significant differences between storage of tissue in reagent according to composi-

20  tion B at 4°C or ambient temperature could not be observed.

25

30



M crowave heating Vacuum [nbar] Stirring 1 Ethanol 18 up to 65C no
yes 2 Isopropanol 19 up to 68C no yes 3 Airdry 0.5 70C 500 no

WO 2008/104564 PCT/EP2008/052371
45
Table 8:
no. | reagent composition A reagent composition B RNA yield from
10 slices &
10pm [pe]

13

1 60% Methanol, 5% Propionic acid,
10% PEG300, 25% Diethylene-
elycol monoethyl ether acetate - 3,53

2 60% Methznol, 5% Propionic acid,
10% PEG300, 25% Diethylene-
glycol monoethyl ether acetate 70% Ethanol, 30% 1,3-Butanediol 1,79

L% )

60% Methanol, 5% Propionic acid,
10% PEG300, 25% Diethylene-
glycol monoethyl ether acetate 70% Ethanol, 30% 1,3-Butanediol 1,25

4 70% Methanol, 10% Propionic
acid, 20% Diethyleneglycol mono-
ethyl ether acetate - 2,70

5 70% Methanol, 10% Propionic
acid, 20% Diethyleneglycol mono-
cthyl ether acetate 70% Ethanol, 30% 1,3-Butanediol 1,53

6 70% Methanol, 10% Propionic
acid, 20% Diethylenegiycol mono-
ethyl ether acetate 70% Ethanol, 30% 1,3-Butanediol 1,39

Example 9:

RNA isolation from paraffin embedded tissue stabilised according to the inven-

tion, processed by microwave energy

Spleen tissue from rat was cut into pieces of approximately 4x4x4mm directly
after dissection. The samples were completely immersed into 5Sml of a reagent
according to composition A. Samples were stored at ambient temperature for 24
hours (table 9, 2 and 3) or transferred after 30min into a reagent according to
composition B and stored for 24 hours at ambient temperature (table 9, 4 and 5).
In parallel one sample was immersed into 5ml of Boonfix (table 9, 1).

After 24 hours samples were placed into standard processing cassettes (histo-
settes) and processed on a RHS-1 microwave histoprocessor (Milestone).

For processing a four step standard protocol was applied, involving dewatering
samples in 100% ethanol and heating to 65°C by microwave energy. The ethanol
was replaced by isopropanol and after air drying by vacuum and heat, specimens

were infiltrated in liquid paraffin (low melting Paraplast XTRA, Roth Inc.) in a




4 Liquid paraffin 22 70C down to 100 yes Exanple 10: 5Hi stol ogi cal
anal ysis of tissue sanples stabilised with reagents according to com
position A and B according to the invention; processed by a

conventi omad 2on®tthdd Smal |l intestine tissue fromrat WBET/ERRUI0S/(FRE1
pieces with approximately 6mmin length directly after dissection.
The sanple was conpletely i mersed into 5nfgof a reagent according to
conposition A After 4 hours at anbient tenperature the 10sanpl e was
transferred ifinab steprislydpat tycodreliveng ensTRYOMToSIMUItHIEOR MUt GFYecH or

20 nours 20 SPLSAE SIHGY %058, 40 ) ek o By P!
(NBF; table 1\&¢reBianuAf}tcembeBdedmtmrthe gmvmaeﬁﬁwemd fpﬂ iatkdtipmt o st andar d
rocessing c te tosett.e and cess nua g a
gt andard gr o?%’é n &f‘ 9}186\%%‘?110? C“GGB%St%T%a? glé)eﬁawﬁg%;o e‘f‘ehggol
for 180ni ns eaghbr (SIRAGA ieRGactios. PSATQLsNBErabyd rﬁf@ﬁub@ﬁmﬂy bidpared fshtes @i n

in 100% xylene. Infiltration in liquid paraffin (low.nme
Par apl ast  XTREMTREiHnEICDypafaEngsions B}\Imtrafﬂ%@ed@wmbﬁwa%a@ 85812

hours fol | oveg, GO s R Qitel 6n SRUTRHIPRT @hd 11 voRG! AQNKraY-
6um t hi ckness \Xerelegggl cedéavmst hga rotary micr o(téorre g;i%ftéa%MSr

20and rount edtion vairé ng@mmmmwm hegel ieskdwn &t faguis Pganaeon the gel

per formed manual | foll owi ng a standard
pr ot ocol (tab?oérei n\é‘t S[ﬁgﬁuéﬁlie%?}l}%'u% Jfgecg 100-fold magnification)

the sectiom froma ti ssue sanpl e stabl | i sed according to the

i nvention (f| ure 10, h%’-‘ ed a sim Uil'l

preservation §SIECP@ ’§etA F%‘%ﬁ‘%f@%@ﬁ”? ?‘?“ﬂ?’g‘%%&@?‘gﬁccﬂ ':f%? g%: Hven-

formalin (fi gsLankGrodbsed b4&nicrowave energy was of high quality with no signs of deg-
radation (figure 9, 2-5). Ribosomal bands of 28S- and 185 rRNA were sharp, with
neither smear nor smaller bands detectable, in contrast to the sample treated with

15  Boonfix (figure 9, 1).

Table 9:

no. | rcagent composition reagent composition B RNA vyicld
from 10 slices
4 10pum [pg]

1 Boonfix (primary ingredient etha-
nol - according to the supplier) - 2,43

2 70% Methanol, 5% Propionic acid,
25% Diethylene glycol monoethyl
ether acetate - 4.54

L)

60% Methanol, 5% Propionic acid,
25% Diethylene glycol monoethyl
ether acetate, 10% PEG(300) - 4,55

4 70% Methanol, 5% Propionic acid, | 70% Ethanal, 30% 1,3-Butanediol
25% Diethylene glycol monoeilyl
ether acetate 2,11

5 60% Methanol, 5% Propionic acid, | 70% Ethanol, 30% 1,3-Butanediol

25% Diethylene glycol monoethyl
ether acetate, 10% PEG(300) 3,55

20



Tabl e 11:
Met hanol ,

Rot i hi st ol

no.

10% Propi onic acid, 20% Di et hyl ene gl ycol
acetate 70% Et hanol ,
buf f ered o mmb/inases Tabl e 12:
| ncubation at 70C 10 Roti hi st ol
10 96% Et hanol

reagent conposition reagent composition B A 70%
nonoet hyl
B NBF, 10% of neutral
| ncubat i on/ Medi um Dur at i BEY/ERI0A§/052371
(Xyl ene substitute, Roth Inc.) 10

47

et her
30% 1, 3- But aned ol

Table 10:

Step | Incubation medium | Duration Microwave Vacuum Stirring

fmin] licating [mbar]

1 Ethanol 18 up to 65°C no yes

Isopropanol 19 up to 68°C no yes

Airdry 0.5 70°C 500 no

E-W VAR S |

22

Liquid paraffin 70°C down to 100 | yes

10

15

20

23

Example 10:

Histological analysis of tissue samples stabilised with reagents according to com-

position A and B according to the invention: processed by a conventional method

Small intestine tissue from rat was cut into pieces with approximately 6mm in
length directly after dissection. The sample was completely immersed into Sml of
a reagent according to composition A. After 4 hours at ambient temperature the
sample was transferred into a reagent according to composition B and stored for
20 hours at ambient temperature (table 11, A). In parallel one sample was im-
mersed into 5ml of a 10% solution of ncutral buffer formalin (NBF,; table 11, B).
After 24 hours samples were placed into standard processing cassettes (histo-
scttes) and processed manually following a standard protocol starting with incuba-
tion twice in 100% ethanol for 180min cach. Clearing was performed by incuba-
tion twice for 60min in 100% xylene, Infiltration in liquid paraffin (low melting
Paraplast XTRA, Roth Inc.) was performed at 65°C for approximately 12 hours
followed by embedding into the same paraffin.

Sections of 6um thickness were sliced with a rotary microtome (Leica RM2245)
and mounted on slidcs. Haecmatoxylin and cosin staining was performed manually

with dyes from Sigma Inc., following a standard protocol (table 12).

As shown in figure 10 (100-fold magnification) the section from a tissue sample
stabilised according to the invention (figure 10, A) displayed a similar morpho-
logical preservation as the section preserved in 10% neutral buffered formalin
(figure 10, B).



80% Et hanol 5 70% Et hanol 60% Et hanol 5 water 3 Mayer's Haematoxylin
water 0.5 70% Et hanol contains 1% HO 0.5 water Eosin 5 water 1

WO 2008/104564 PCT/EP2008/052371
48
Table 11:
no. | reagent composition reagent composition B
A 70% Methanol, 10% Propionic T0% Ethanol, 30% 1,3-Butanediol

acid, 20% Diethylene glycol
monoethyl ether acelate

B NBF, 10% of neutral buffered -

formalin
Table 12:
Incubation/Medium Duration [min}
Incubation at 70°C 10
Rotihistol (Xylene substitute, Roth Inc.) 10
Rotihistol 10
96% Ethanol 5
80% Ethanol 5
70% Ethanol 5
60% Ethanol 5
water 3
Mayer’s Haematoxylin 5
water 0.5
70% Ethanol containg 1% HCl 0.5
water 5
Eosin 5
water 1
96% Ethanol 3
96% Ethanol 5
100% Isopropanol 10
Rotihistol 10
Raotihistol 10
5
Example 11:

Histological analvsis of tissue samples stabilised with different reagents according

to composition A according to the invention: processed by a conventional method

Spleen and kidney from rat were cut into picces of approximately 3x5x5 mm di-

10 rectly after dissection. The samples were completely immersed into 10ml of a



96% Et hanol 3 96% Et hanol 100% I sopropanol 10 Roti histol 10

Roti histol 10 5 Exanple 11: Histological analysis of tissue sanples

stabilised with different reagents according to conposition A

accordi n MO g iddpsdent i on: processed by a conventi onal PREERYES0EHeen

and kidney fromrat were cut into pieces of approximately 3x5x5 mm

di- 10rectly after dissection. The sanpl es qoere conpl etely inmersed

into 10nl of a 49 reagent according to_corrpositi on Aor_in 10%

neutral buf f evcagent 8pqoEding tq cIBPRsitipn)A oasip dP0”pneurgl puffered fvmpn (table

temperatur e t 5 SAEPIARUACHSRAAE RS0 heXhble derd PrBEASS i sQfn-t he
erforne y 3

sanmpl es was p d approxi mat e 0 hours after dissection in a
Lei ca TP1020 d.¥Psasessirgodebssampldaraitifornedhppgsinatsly St bowaaftrakssoer e

5 cut in 6gmslices, .On ki dne N 9 lin
vas cut i n agiis i oReS TEIRITRYF PR sREr Bate Rl SRELABE Al SHLPLER, |
on a Lei cas Aut@sh ajumedlicésnlOnomihe gidieapatapld ppssatved ol B0% dentalic atas @nt in

simlar to the procedures described in, detail in exanples 8 and 10.
toFi gure 11 shidiisSisst iH@FI‘QatSng‘plaégne‘&naiSWé‘Hng/vi‘far? ﬁ%‘%%ﬁ’[eax%i% hd

eosin in a 10@ytk@ldr @Eﬁ%iﬁ%’)ﬁ@ﬁda@d\pﬂ%@ RiSHHida ofl €TINS tt6 Ak pokedur T
nor phol ogi cal preservation between the tissue sanple preserved in a

reagent accor d¢sagbaddn depidgserampiesA a0dil§ure 11, A) and the sanple
preserved in 10% neutral buffered formalin (figure 11, B). The sane
result holds true for kidney, depicted in figure 12 (A) or (B);
respec- 10 Figurc 11 shows scctions of spleen stained with haematoxylin and cosin in a 100-

fold magnification. The results demonstrate similar morphological preservation
between the tissue sample preserved in a reagent according to composition A (fig-
ure 11, A) and the sample preserved in 10% neutral buffered formalin (figure 11,
B). The same result holds true for kidney, depicted in figure 12 (A) or (B); respec-
15 tively, with 200-fold magnification. The only difference observed addresses eryth-
rocytes. In case of the fixation reagent according to composition A the erythro-

cytes do not contain haemoglobin.

Table 13:

no. | reagent composition
A 70% Methanol, 10% Glacial acetic acid, 10% Diethylene glycol monoethy! ether ace-
tate, 10% PEG300

B NBF, 10% of neutral buffered formalin

20

Example 12;

DNA isolation from paraffin embedded tissue. stabilised with reagents according

to composition A according to the invention, processed by a conventional method

25 Spleen tissue from rat was cut into picces of approximately 2x5x5mm directly
after dissection. The samples were completely immersed into 5Smi of different
reagents according to composition A (table 14) and stored at ambient temperature

for 24 hours. After this incubation period samples were manually processed as



15 tively, with 200-fold magnification. The only difference observed
addresses erythrocytes. In case of the fixation reagent according to
conposition A the erythrocytes do not contain haenogl obin. Table 13:
no. reagemntO2uspoIsédi on A 70% Met hanol, 10% d aci al ac@CTEPHE/EH23710%
D et hyl ene gl ycol nonoethyl ether acetate, 10% PEG300 B NBF, 10% of
neutral buffered fornmalin 20 Exanple 12: 4@NA isolation from
paraffin enbedded tissue, stabilised wth reagents according to

conposi ti on Adesedladdn sgamplet’hBam fipesrabagded prsye BloskuwrRp sPrebavERtiFsnal
method 25 Spf, g@gr &Jnm 8 JfdeRMidtlio WG Sltfachiglf © Pi eces of
X

approxi mately irect after dissection. The sanples were
conpl et el y i nher Baid i:xttaoti@nﬂpam‘fﬁm'bidcm aste rgaigenhaf. thC@p@tlaffgl wes re-

conposition A at..a |ent t rat.ur

nours. After PRIE TN deReierBami e np o SRR R8st B
as 53 dess:ﬂij barA tﬂira@t&ﬂf@isﬂae?forﬂ?@fﬁftﬁhﬂo@ﬁibﬁtkﬂl@dviﬂa%&d&t (DiNzaksTiveke
stored at anbjent te era for eks_prior to Xtractiqn.
For DNA extra ‘fﬂ%‘l‘i\ 511 kg I%Iﬁqaéy Lispus H{P@Cﬂ?\w\ ﬁﬁ?@%&??ﬁ fin
was re- nmovediahli4 hfémtaxﬁ@a!eusgﬁa@a%%fpbmﬂr@ﬁmgtﬁmm d.@amgﬁﬁmnamadwl
(see also exanple 8). 5 DNA extraction was perforne

commercial |y sabedd iablS@uk buffqr BREasyd FiseghealkiSmm Qrasarpicds Ligertion w5dd
in the DNeasy Efuﬁ%’ﬁé%u?rh%lggéﬂlzaftﬁ{x t\?!eguﬁér%drﬁl@& |Na g{d LMl (?M%\JJ L9,

ani mal tissued resu rom depar Fnati
di ssol ved 1o n QRAGEN) MfQQHzMﬂ_ISacmbnds %e@s&tbaWbrC(ﬂi}mm »t -ROX addiedher

ixer M 11 (TPestied RRr Rty etk P ot (el sffafavi

lysates were Digzeh wis pe2@fmentdr bk hdirrat PFUCRBE eshsait gintl24nikiag o tHay
addi ng 40p. 1 proteinase K (acti VI 600 Di gesti on was
performed for SWC%OWAaWaSS@“\W? %ﬁs@%n&ang’é‘%t P¥ ‘i‘ﬁdiﬂgnd‘“beN%E A

sanpl es. RNA y@pnlamHued chﬁpa’ﬁom& SRR bRt %@%ﬂmrégﬁﬁ@l&a&%@oom

(100ng/ ML) and incCubation for 2m n at anbient tenperature

addi ng 200§1 h5is| ydfes Auf@BAGEN), (imrukaEn) forjaneilipal YoM #0f0°gnadhaiding
10 t 70C t d
mn a ﬁ%%ﬂghgg(% o 2th% lgﬁéaws&é%p%ﬁedt&e m%ﬁm\l@%ﬁt&m e

on a silica nE spin co sat es
transferred t ﬁ}rl\la:ughl\{tixhiaspimnddnmneumﬁtes entre mfamjatedothrc(ugh nha meﬁﬂ)&ﬁhe rlqyrr) :

ereby, absor b gt ey ChAL B TS I 80 AR A TR S SRS
Contaminants were removed by washing the membrane with 500ul AW1 and

20 500ul AW2 (QIAGEN). After the last washing step the membrane was dried by
full speed centrifugation for 3min at 14.000 rpm. Finally the DNA was eluted by
pipetting 100ul water followed by Imin incubation at ambient temperature and
centrifugation for 1min at 10.000 rpm. This elution step was repeated with another
100u] water and both eluates were combined.

25  The concentration of DNA was determined by measuring the absorbance at
260nm (A260) in a spectrophotometer. For DNA an absorbance of 1 unit at
260nm corresponds to 50 ug DNA.

The integrity and size of total DNA was analysed by agarose gel electrophoresis.
400ng DNA in 15ul volume were mixed with 5ul loading buffer (containing 50%
30 glycerol and bromophenol! blue). The samples were applied to 0.8% agarose gels

in 1x TBE buffer. Electrophoresis was run for 120min and approximately 3.3



20 50091 AW (QLAGEN). After the 1ast washing step the nenbrane was
dried by full speed centrifugation for 3min at 14.000 rpm Finally
the DNA was el uted by pipetting 1000 water followed by Imn

i ncubat i oNWQ2VSHEFENt tenperature and centrifugation fBETERIASER3T
10.000 rpm This elution step was repeated wi th another 100111 water
and both eluates were conbined. 25 The congentrati on of DNA was
determ ned by neasuring the absorbance at_ 260nm ( A260)

in

spect r ophot omeelesr PerFap 1ength h thg SsEBeRiEsSt chambay (DX "Z@Oﬁﬁ?ahsed by
corresponds tamégmmgm%m{ﬁg integrity and size of total DNA was
anal ysed by agarose gel electrophoresis. 400ng DNA in 15g1 vol ume
were mxed with 50 | oadi ng buffer (containing 50% 30gl ycerol and

br onophenol Th 0) | SN
CTRE butt er NEPNA PSSR B LR SRR A Bty RULAORBREOR ont ]
3.3 51 Voit Sp@&i‘onoﬁmﬂr@m:gieb afbedbel eteetrafptharcks sl gbadibars WBNA waas

vi sual i sed by rom, ainin xtr ed fr

ti ssue sanpl e%‘e}BE}éé@hl?FBg’ |“ﬁ‘&‘ 5&1{?&‘%‘&8’?‘5 tﬁNet] e o Y =4 B?gﬁﬁr%n
A, processed, Fn?ﬁi*éei@dsﬁgwk At a@dtaipfwrembmﬁlﬂ&)oagmbm ﬁmohaf:losar@lwexkes
was of high nolecul ar wei ght when extracted wt

procedure. Fi guieepong te e gurglers ef %@?ﬂﬁbﬁéﬁ?‘é%‘lyéd% ¥ hﬁf@gﬁ‘dawgf rom
each sanpl e (lanes correspond to sanple nunbers of table 14). Typical
yields are listed in table 14. toTable 14: no. reagent conposition A
DNA yi el d1§ ReIabic Y{J% Met hanol , 10% Pr opi oni c acid, 20% PEG300 50,10 2

70% Met hanol 0% rgagentu&illn oéftté’ f-"' t—20%trt+ol=mxttre(25% DNA

3- Mei hy1-1, 3| B |péntanetriol’, 75% 1, 2, 6- 11exaneNbl ) 41, 90 yield [ug]
1 70% Methanol, 10% Proplomc acid, 20% PEG300 50.10
2 70% Methanol, 10% Propionic acid, 20% triol-mixture (25% 3-Methyi-1,3,5-
pentanetriol, 75% 1,2,6-Hexanetriol) 41,90
3 70% Methanol, 10% Propionic acid, 20% Diethylene glycol monoethyl ether
acctate 17,80
4 70% Methanol, 10% Propionic acid, 20% 1,3-Buanediol 33,10

5 70% Methanol, 10% Propionic acid, 20% 1,4-Butanediol 61.30




r 70% Met hanol , 1. 0% Propionic acid, 20% Di et hyl ene gl ycol nonoet hyl

ether acetate 17,80 4 70% Met hanol, 10% Propionic acid, 20%

1, 3-Butanedi ol 33,10 5 70% Met hanol, 10% Propi onic acid, 20%

1, 4-13utanediol 61,30 52 CLAIMS 1.) Method for treating a biological
material, wherein the nmethod conprises the steps of 5 i)providing a

bi ol ogi cal

material, and contacting thepbiological material with a

first non-aqueous conposition conprising: 10(al) 10 to 90 vol. %

met hanol , and (a2) at |€&8®™MSne additional additive, and (a3)
optionally an acid. iii)transferring the biological material into a
second conposition (B) 15conprising up to 99 vol. % et hanol

10

15

20

25

1.) Method for treating a biological material, wherein the method comprises the

steps of

i)  providing a biological material, and

ii)  contacting the biological material with a first non-aqueous composi-
tion comprising:
(al) 10 to 90 vol.% mcthanol, and
(a2) at least one additional additive, and

(a3) optionally an acid.

1ii) transferring the biological material into a second composition (B)

comprising up to 99 vol.% ethanol

2. Method according to claim 1, wherein the contacting of the biological mate-
rial with the composition(s} is effected at a temperature in a range -80 °C to
+80 °C.

3. Method according to claim 1 or 2, wherein transfer step iii) is carried out by
taking out the biological material from the composition of step i1) and im-
mersing the material in composition (B), or by combining the composition

of step ii) containing the biological material with composition (B).

4, Method according to any of claims 1 to 3, wherein the method comprises, an

iv)  additional processing step
selected from manual processing of the biological material, processing of the
biological material by microwave energy or processing of the biological mate-

rial by any tissue processor device.



2. Method according to claim1, wherein the contacting of the

bi ol ogical mate- rial with the conposition(s) is effected at a
tenperature in a range -80 Cto +80 C. 20 3. Method according to
claiml1 or 2, wherein transfer step iii) is carried out by taking out
t he biological material fromthe conposition of step ii) and
imrersing the material in conposition (s8), or by conbining the
conposi tion of step ii) containing the_ biological naterlal

conposi tion (B). Qﬂeth" MEEHIEA L i A to amimsF ol Qi s T’hF’E?‘% the
wherein the et hqg,6QAMA&8H cAfprisd) adidioh ignal processing step

sel ected from manual processing of the biological material,
processing of the 30biol ogical naterial by mcrowave energy or
processing of  the ' ial £$ ﬁ
fevi co. 5 55" NerRePEaEERRREb Haiky BloeiRe bidighay MRERES toainy

bi ol ogi cal 5 mat er |<agamspfsbhwd cekksl bgamilat basane, fufgi dvipatipol %uglowmsng to
claim5, wherein the, biolo cont ai ns.. 50r

i sol ated cells, ofg¥KePiops, gﬁﬁ é‘??ugefra\gﬁlﬁﬁq 5 (U s %J&Jﬁ{% natural,
viruses, Viroi dS,oiﬁbth@stol&m@?tt@emsL Isﬁlﬂhlﬁlcfd’raﬁiﬂiﬂ’\écﬁpiotehﬁSMulﬁeGpth(ﬂnS
body f|UIdS natural optlona

ly.jisolated pro S, synthetic or
modi fied prot ei ns?llyniaglfed nucl Slﬁt&ick?ﬁaﬂna’ep%@r é?%iﬁler@u@%cﬁ?‘%a% $> @ther bio-
synthetic or nodifjedQuglRiss, f?]ﬁﬂéj%arbgflftﬂﬁtep'@&PAO@@‘Hr&ﬁlcé%h A&abo-
| i pi ds, carbohydrates, netabolic products and netabo- 10litcs, plants

or parts &f pl antlstcs platsal pads obplantsfatsel maikgsi pebesspiasesd foed wpnplss,
envi ronnent al ng%bgg%rﬁgn%l%% &g Sf@r@mu?ssamr# Met hod according to any
ur

of clains 1 to 6 ri’sin iTtration and/ or enbeddi ng
the material after step iii) in an errbeddl ng material (O,
7. Method according to any of claims | to 6, further comprising : infiltration

and/or embedding the material after step iii) in an embedding material (C),
15 preferably selected from paraffin, mineral oil, non-water soluble waxes, cel-
loidin, polyethylene glycols, polyvinyl alcohol, agar, gelatine, nitrocellu-

loses, methacrylate resins, epoxy resins, or other plastic media.

8. Method according to any of claims 1 to 7, further comprising :

20 storing the treated biological material,
isolation of at least one of the biological components originally contained in
the sample,
analysis of at least one of the biological components in or of the biological
material,

25 wherein the biological components comprise nucleic acids, proteins, pep-

tides and/or peptide nucleic acids,

and/or
histological analysis of the biological material in particular comprising

staining, microscopy, dissection, hybridisation and/or immuno-histo chemis-

30 try.



15 preferably selected fromparaffin, mneral oil, non-water soluble
waxes, celloidin, polyethylene glycols, polyvinyl alcohol, agar,
gel atine, nitrocellul oses, nethacrylate resins, epoxy resins, or
ot her plastic nedia. 8 Method according to any of clainms Ito 7,
further conprising : 20storing the treated biological material,
isolation of at |east one of the biol ogscal conponents originally
contained in the sanpl e, analysis of at |east one of the_biql og |c%

conponents i n%or 1J¢n-¢ %O‘Eﬁ‘@%’@%‘% (AelCBr i al , PEERIKAIBI n Phe DIYUPHEH
conmponents conpr 'rﬁﬁelneﬂcdsgblg 1@&111@&0(1 Qédaifcﬁﬁé‘@@n?%@claﬁﬁsdﬁé %q{pﬁrsmg
pepti de nucl ei c aci ds, hi st ol'ogi cal analysis of ‘the

bi ol ogi cal material in partlcular conprising staining, mcroscopy,
di ssection, hybri qbu8ﬂ$ Q§A$6v&ﬁ%ﬂﬂ& Q{§t9 chen1330try 54

9. Non- aqueous co |t ion F'eserva |onofb|olog|cal materi al ,
usable in ;& nethod accordlng to any of clains 1 to 8 conprising (al)

10 to less than 80 _vol . % net at | east one additional
additive, and (aé@zénﬁégﬁﬂon 4§§Pﬁ5§a&$gﬂgﬁﬁ ording to claim9,

wherein conponent (ccl) is present in an amount of 20 %to | ess than
80 vol.% preferably from30 to | ess than 80% and nost preferably
from50 to | ess t%ﬁ%aBGQQOI Conposition according to clains 9 or
10 or method according to any of clainms 1 to 8, wherein conponent
(a2) or (a2) is present in an amount of 1 to 50 % Conposition or
met hod accer ditg t Gompysitah chaidmg t@ ctagn B1 theéar edmpqmcmﬁotdbistpréa;o@

rore preferabry <ol GE0Ed o PG fo i BB el ofBRRY A B3R o

acid or mxture t&m,end meapRSiablyFbno50 HEtfRaEkigiclgi.ng to any of
claims 1 to 12, wherein conponent (a2) or (a2) is selected fromthe

group conprising one or nore de- 25 tergents, one or more inhibitors
that inhibit ghe deg& idnORcQHfuirUe! Blifs BCHARH &NGERbd Qédahﬁh%‘% afe¥ Of
nmore viscosity regulators, one or nore dyes, one or nore
conpounds,i5one or clairsel mr&saéuemt toneonetr{@2per (@d) & proa inxn ampsnt drie

or nore reducing a q s one or nore substances that inprove the
perneability of c® one or nore chaotropic substances, one or nore
fixa-

cal

12.  Composition or method according to any of claims 1 to 11, wherein com-
ponent (03) or (a3) is at least one organic acid, preferably a weak organic
20 acid, more preferably selected from formic acid, acetic acid and propionic

acid or mixture thereof.

13.  Composition or method according to any of claims 1 to 12, wherein com-
ponent (02) or (a2) is selected from the group comprising one or more de-

25 tergents, one or more inhibitors that inhibit the degradation of nucleic acids
and/or protcins, onc or more viscosity regulators, onc or morc dycs, one or

more buffer compounds, one or more preservatives, one or more complex-

ants, onc or morc reducing agents, onc or more substances that improve the
permeability of cells, one or more chaotropic substances, one or more fixa-

30 tives, one or more additional solvents that are different from methanol as

well as mixtures of at least two of these additives



30tives, one or nore additional solvents that are different from

met hanol as well as m xtures of at |east two of these additives 55
14. ConpositionO net hodaccording to claim 13, wherein conponent (a2)
or (a2) is selected fromC2 to C12 Polyols, particularly diols and/or
triols like 1, 3-butanediol, 1,4-butanediol, 1,3-propanediol, 1, 2-
propanedi ol , 3-nmethyl-1, 3,5-pentanetri s, 1,2, 6-hexanetri ol
glycerine, gly- 5col; PEG and DEGVEA, 15. A kit,. conprising (bp a
conposi tion ué%blégﬁgmﬁﬁ@nfirgf cdﬁﬁ@%&tion Fﬁ°§¥%%g?F%“Pn ’H@ﬁﬁ@Phod
of any of clains clan‘%a@n&t (@ br 180 B3 1 L RATRS Ch%cﬁz%bly(@,?garaamwbﬂsy
enbeddi ng material (C) and/or reagents for the analysis of

bi onol ecul es i n ondok wioki dikegi.ddutanediel | hi-boiangdie!, t h&propanediils 1o¥-

t he nmor phol ogy of a_ bial ogi N r 1:516., ALK . L.Si )
(bl) composition WB“&‘%&?%o‘%?‘#%ﬂg%ﬁ}’eg’!%%%@r ?izo‘ﬁh%emg@%%ﬁgﬁw%ly
optional | ys enbeddioh@BthirerDBGMBZ). and/ or reagents for the anal ysis of
bi onol ecules in or of a biological material or for the analysis of

t he 20nor phol ogy of a biological material. 17.Use of a conposition
(A) accordingijo an¥itOdonsdrRings 9 to 14 or of the kit according to
claims 14 or 15 for the treatment of a bhiological material. 2518. Use
of a conposition @R reEmesieRyutableasyhofirst FUnpaAsitgn i sten iipn e meghody; ¢
according to clainms 17,00 A8aikR 130 RELHa0d according to any of the
claims 1 to 8 or 11 toa%ﬁ? 1%.th%oa for the production of a treated
bi ol ogi callt mat er i @&P) ostmprgiion @B)com 30position (A) according to any
of clains 9 to 14(b95 of?tioglaltly G c?d’d(flﬁgnxgatggalc(alalqg/or rcagents for the analysis of
biomolecules in or of a biological material or for the analysis of the

morphology of a biological matcrial.

15 16.  Akit, comprising
{(bl) composition (A)
(b2) optionally composition (B)
(b3) optionally embedding material (C) and/or reagents for the analysis of
biomolecules in or of a biological material or for the analysis of the

20 morphology of a biological material.

17.  Use of a composition (A) according to any of claims 9 to 14 or of the kit

according to claims 14 or 15 for the treatment of a biological material.

25 18,  Use of a composition (A) according to any of claims 9 to 14 or of the kit
according to claims 15 or 16 in a method according to any of the claims 1 to

Borllto 14,

19.  Method for the production of a treated biological material, wherein a com-
30 position {A) according to any of claims 9 to 14 or a kit according to claims

15 or 16 is used.



15 or 16 is used. 56 20. Method for the analysis of abiol ogical
material outside of a living body, wherein a nmethod according to any
of clains 1 to 8 or 11 to 14, a conposition (A) according to any of
claims 9 to 14 or a kit according to clains 15 or 16 is used. 21.
Treated biol ogical material, obtained by a nethod according to any of
clains 1 to 8 or 11 to 14 or by contactiéng a biological material wth

a conposi ti On2(§.A) ’Mgﬁoil Sfog%{uj, qggy&@ Ay of C{)fgio@;calg rfePerthfoutside of a

living body, wherein a method according to any of claims 1 to 8or 11 to 14,
a composition (A) according to any of claims 9 to 14 or a kit according to

claims 15 or 16 is used.

21.  Treated biological material, obtained by a method according to any of
claims 1 to 8 or 11 to 14 or by contacting a biological material with a com-

position (A), as is defined in any of claims 9 to 14.



