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fromthis nmethod, kits for carrying out said nmethod as

well as the use of a conposition flor said nmet hod. For

a long tinme the enphasis has been solely the

pat hol ogi cal or histol ogical ex am nations of

bi ol ogrl cal materials. If at all, the sanples for these
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stabilised by storing the sanples in fornal de hyde

sol uti ons and/ or by enbedding themin paraffin.
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coplin r freezing. h al so been standard practice
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proteins, particularly in the field of nedical and
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became apparent. In the course of these devel opnents
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after renoving the sanple fromits natural
enPPE&Mfent, such that already a | onger storage of the
sanples in a non-treated state, e.g. due to an
unintentionally del ayed transport to a | aboratory
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t held of medical and clinical diagnosis, is of great benefit, and also the need for
new, more effective and more economical conservation and stabilisation reagents
and or methods became apparent.
20
In the course of these developments it was recognised that precisely the status
(gene expression profile or protecome) 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
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besi des the degradati on of nucleic acids, stress

genes, for exanple, are induced apd lead to
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t he anaIyS|s of the nucleic acids but also for
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consequently the r jmre tlon
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been known for a long tinme. However, this type of
st ”?EI l bedith gee{ri angrégtl YantB2? B¥ the most varied stabilisation reagents and

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
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
reduced extractability of the nucleic acids or proteins from the tissue. Formalin is

also toxicologically not harmless.
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quantitative indication of the nucleic acids or

nucleic acid fragnents present is,possible. Mreover,

the stabilisation with crosslinking stabilisers such
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identifications of nucleic acids can be achi eved.

However, these types of stabilisers do not
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extdrediBing dﬂ@élll”ﬁte@ boliPflulisesuch as} b lekarﬁ IB leood serum or plasma,
ceIIcontaln or cell-free body fl ui such as, for
neaddg m@@ﬁatﬁm?pr%wé@ﬁwnmpmﬁew@h{ jo§#¢ types of tis-

deHRn§IPg%e&pgﬁﬁﬁﬁgucﬁyh&hglng properties with sone

es of tis sue for exanple, fatty tissue.
Nbreover those reagents and nethods, w th which
nucl ei ¢ acj ds can be atablllsed for quantitative

i dMEFIeE 4RqsE feagspis 2 Methndsy WHE tvhich Hughiie agidy can be stabilised
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conserve the nucleic acids but "‘not the cellular -or
t [ Bemuse betausrc thes@ stabilikérs cdeseovesthe atuekid dads but nog the cellular or
tlcularw% difficult to simultaneously stabilise
DRIV ‘proteins in tissue sanples and al so
hlstologlcally conserve the tissue sanples. Moreover,
work with cells or other biological materi als cannot

neEbi damoniiete il s iviroRpant! rssoMsncRY Siabilse RN
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samples. Moreover, work with cells or other biological materials cannot necessar-
ily be applied to compact tissue. The stabilisation of nucleic acids in compact tis-
sue samples is particularly difficult in comparison with other biological materials.
Due to their composition, their components and structure, tissues are complex and
heterogeneous. In order to stabilise nucleic acids in compact tissue samples, the
effect of the stabilising reagent must develop not only on the surface of the cells
and/or inside a layer of cells, but also deep within the complex sample material. In
addition, often within one and the same biological material, very different tissue
and/or cell types have to be addressed, which differ, for example, in the cell struc-
ture, the membrane constitution, the compartmentalisation and the biomolecules,

¢.g. with regard to the proteins, the carbohydrates and/or the fat content.



sue sanples is particularly difficult in conparison
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So-called transition solutions have also been described that reduce the disadvan-
tages associated with processing deep-frozen samples, especially for isolating
RNA. This entails the deep-frozen sample being firstly transferred into a solution
precooled to -70 °C to -80 °C, and then stored in it for a few hours (at least 16
25  hours) at about -20 °C. Then the sample, soaked with the transition solution, can
be warmed up to a working temperature of -4 °C to room temperature, but only
for a short period, for example enough for cutting up the sample, without the
status of the nucleic acid being altered. However, further analyses and storage of
the sample - especially at room temperature - are not possible. These types of
30  transition solutions, known for example from WO-A-2004/72270, consist primar-

ily of monohydric alcohols.
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for exanple, or with an increased apparatus cost.

So-cal led transition solutions hage al so been

descri bed that reduce the disadvan tages associ at ed

W Disagvaneagsishg tbespnpleo remed arihl @srene sprsiti@l bolutic@is only re-
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at < -20 0C. Also, transport of the sanple is only
possible at < -20 0C, requiring the use of cool ants,
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20  rately. This may impair diagnosis based on histological stainings.

Tissue fixatives for preservation of morphological structures can be divided into
two groups. Group one contains crosslinking agents like formaldehyde, parafor-
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.
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20  tives based on cthanol for preservation of molecular content and morphology are
described in US 2005/0074422 A1 (“Finefix’), WO 2004/083369 (“RCL2”) and
WO 05/121747 A1 (“Boonfix”). In US 2003/119049 a universal collection me-
dium is described which is water based and comprises a buffer component, one

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.



with the substitution of ethanol w th nethanol) have
been found to yield superior results as nucleic acids

wo povativases conpared to al dehydes (Cox et al., PCI/EP2008/052371

10

20

25

30

Experi mental and Mol ecul ar Pat hol ogy 2006; 80:
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si mul t aneous
it is highly likely that the expression profile of e¢.g. RNA will change during stor-

age and/or transportation.

The object of the present invention was to provide a method to stabilise biological
material in an effective, fast and easy way allowing isolation of nucleic acids

and/or proteins as well as histological analysis.

In particular, the present invention was based on the object of specifying a method
for stabilising a biological material, which leads to an acceptable stabilisation of
the biological material if possible without adding crosslinking, carcinogenic or

foetus damaging substances.
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Furthermore, the method for stabilising a biological material was intended to af-
20  ford a stabilised biological material that can be analysed not only at moderate
temperatures, for example at room temperature, but can be optionally stored prior
to or after such an analysis for the longest possible time under such moderate con-

ditions of temperature.

25  In the case of biomolecules, the term “stabilisation” is intended to mean prefera-
bly the inhibition of the degradation, the modification, the induction or the change
in the activity of biomolecules. In the case of histological analyses of biological
materials, the term “stabilisation” is intended to mean preferably the prevention of
a significant change of the morphology of the samples.

30
A contribution to achieving the objects cited above is provided by a method for

treating a biological material, wherein the method comprises the steps of
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case Ofq1pi PRl 18EUhAS80 ¥d194 HREAnc i | | sation” is
intended to nean prefera bly the inhibition of the
degradation, the nodification, the induction or the
¢ hange((x2) at least one additional additive, and
20

(a3) an acid.

It was surprisingly found that in particular freshly isolated biological materials can
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.
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haﬂNp@ @Ebecially mRNA, siRNA, miRNA, snRNA, tRNA, hnRNA or Ribozymes,

15 DNA and the like, synthetic or modified nucleic acids, for example oligonucleo-
tides, particularly for the primer, probes or standards used for PCR, nucleic acids

or PNAs (peptide nucleic acids) marked with digoxigenin, biotin or fluorescent
dyes, preferably isolated proteins or oligopeptides, synthetic or modified proteins

or oligopeptides, for example antibodies with fluorescence markers or coupled

20  with enzymes, hormones, growth factors, lipids, oligosaccharides, polysaccha-
rides, proteoglucanes, bodily fluids such as blood, sperm, cerebrospinal liquids,
saliva, sputum or urine, liquids that are obtained when processing blood, such as
serum or plasma, leucocyte fractions or “buffy coat”, saliva, fecal matter, smears,
aspirates, scurf, hair, skin fragments, forensic samples, food or environmental

25  samples that comprise free or bonded biomolecules, particularly free or bonded
nucleic acids, metabolic products, whole organisms, preferably non-living organ-
isms, tissues of metazoa, preferably of insects and mammals, especially from hu-
mans, for example in the form of tissue sections or organs, isolated cells, for ex-
ample in the form of adhering or suspended cell cultures, organella, for example

30 chloroplasts or mitochondria, vesicles, cell nuclei or chromosomes, plants, plant

parts, plant issue or plant cells, bacteria, viruses, viroids, prions, yeasts and fungi.
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Cells may be processed for cytology. They may be smeared on a slide and exam-
ined with a microscope. Antigen or antibody may be directly or indirectly labelled
with a colorimetric, enzymatic, fluorescent, luminescent, magnetic, or radioactive
25  moiety which is detectable. Cells may be identified and/or isolated in accordance
with antigen expression by antibody panning or sorting, or other affinity chroma-
tography. A cytometer may analyze or a cell sorter may separate such cells by
DNA/RNA content, size, viability, binding of fluorescent-labeled antibody, or a
combination thereof. A magnet may affinity purify cells that bind an antibody-
30 coated magnetic bead. Cells may be characterized by cell cycle, division, growth,
or organclles. Negative or positive selection (e. g. , affinity or sorting techniques)

may be used to isolate cell populations.
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with optical tweezers or laser ablation) may be used to isolate cell populations.

A freshly prepared biological material is preferably used as a non-frozen biologi-
cal material in step 1) 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 biomolecule 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 11) 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-
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20  used in the inventive method, then the first composition used in step ii) principally
serves as the transition composition. The first composition used in step ii) pref-

erably is composition (A).

Component (al) of composition (A) is methanol. Methanol is contained in com-
25  position (A) in an amount of 10 to less than 80%, preferably from 20 % to less
than 80 vol.%, more preferably from 30 to less than 80% and most preferably
from 50 to less than 80 vol.%. This means that methanol can be comprised in
composition (A) in an amount of up to 79, 78, 77, 76, 75, 74, 73, 72, 71, 70, 69,
68, 67, 66, 65, 64, 63, 62, 61, 60, 59, 58, 57, 56, 55, 54, 53, 52, 51, 50, 49, 48, 47,
30 46,45, 44,43, 42, 41, 40, 39, 38, 37, 36, 35, 34, 33, 32, 31, 30, 29, 28, 27, 26, 25,
24, 23, 22, 21, 20, 19, 18, 17, 17, 16, 15, 14, 13, 12, 11 vol.% or with 10 vol.%.
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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,
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cyloheptanediol, cis- or trans-1,4-cyloheptanediol, 1,2,3-cyclopentanetriol, 1,2,4-
cyclopentanetriol, 1,2,3-cyclohexanetriol, 1,2,4-cyclohexanetriol, 1,2,3-
cyloheptanetriol, 1,2,4-cyloheptanetriol, 1,2,3-propanetriol, 3-cthyl-2-
hydroxymethyl-1,3-propanediol, 2-hydroxymethyl-2-methyl-1,3-propanediol, 2-
hydroxymethyl-2-methyl-1,3-propanediol, 1,2,3-butanetriol, 1,2,4-butanetriol, 2-
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undecanetriol, 1,2,3-dodecanetriol, 1,1,12-dodecanctriol, 2,2,-
bis(hydroxymethyl)-1,3-propanediol, 1,2,3,4-butanetetraol, 1,2,3,4-pentanetetraol,
1,2,3,5-pentanetetraol, 1,2,3,4-hexanetetraol, 1,2,3,6-hexanetetraol, 1,2,3,4-
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49, 48, 47, 46, 45, 44, 43, 42, 41, 40, 39, 38, 37,
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aci d anal ogous conmpounds, VISCOSItY regul ators, d
pahQ-2qHeary §OTERAsE 10MgiR sepeiis BRSpP4tivelye §p @Péﬁ@féwlfc?fa alogenated

ce l: C
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agant/ar, trchivpdechemnt $he mpﬁerﬁkﬂy lmxalmiehm@qmnobelﬁ@h@nbient
reduci ng agents, such as for exa

le .
2 (FBIPEE TS e AR PavVfh AY GR%S %1011%955( pyefght qfiabepty80¢, galtons or
dr R:Qse E)réﬂéllafol %ou@%@@rdglt&nsa&‘ lgss DPP refgfabﬁlaéf%gf(x% rc‘l)ﬁltons or

phosphi and hexanet hyl phosphoram’de ( Me
oxlesld, sind gvagmmtesp@fm’hblagtbéut&OOdiaﬂthnsaobless( 2the average rnolecular

ot RRBbey ¢ trecehd BTl S8 ARARE- B Dioquben (6 abaf soo

Ch@HonoPbCH&WRSE aBGR 200583 %o 186 utCATBRAIRNIURRE elirfl thout"
i sot hi ocyanat e or guanidi ni um hydrochl ori de or

chabern mpereing 40 the apicrage amleondar) wiightrof PHéomeans that a variation of
10, 25 or 50 daltons is permissible. The higher molecular weight PEG (e. g. 1000

average molecular weight or more) are not preferred although they may be present
in amounts of less than 5%, 10% or 20% of the molecular weight distribution. The
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
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.

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,-Ci, polyols, ketones, dimethylsulfoxide, aro-



3, S™»% 2, CH3coo, d , Br , I , NOB, dO4, SCN,

G 3CCOO, and cations like NH4 +, Rb+, K+, Na+, Li+,
wopRs10485aL+, Ba2+ as well as mixtures of at | eBSI/EPW08$/052371

at least three, at least four, at |least five or at
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15 1 kﬂyfceptpaslm bloy tlj@ Eamameawe@hmposnmnan h@pnan@dpaotwely, do not

1, 7- hept anedi o 2- oct ane
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ﬁ Caé}l?ec%htgebt oyg%ﬁz c_:odr{(lqung &Cyé ﬁagal ? et h‘éflle epr}gs%n‘}/ 1nveﬁt10n may be

20  about 50% (v/v), preferably 40% (v/v) or less, more preferably about 30% (v/v) or

3
1,
1,
1,
2
3
1
2

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 thercof. The

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

25 Component (03) 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,
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w@ensamsepyl enegl ycol , hexaet hyl engl ycol , PCT/EP2008/052371
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| 22?. c alﬁgx alngfete%r 9 ronéluga:b% E?Shég)gjﬁj%ngletBe{(r ZQ:{e ¢.g. the composi

, ﬁQrBi ket elpﬂwmaﬁq)ﬂesofa,lhrﬂg Qnrc&r fdhooddfamatnedfr comhponent (A) above,

3, 8-.0ct net trao etetrao

' @dgﬁe@dﬁr& ?f&t 1trorrt§ s%ogmArthgl%g jﬂbst @Fqngotkét all the composi-
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said composition independent from the other conditions of the example shown.

Composition (A) can be used as the first composition in step ii) of the inventive
method. However, it is particularly pointed out, that composition (A) as well can
be used in a method for treatment or preservation of biological material without
the “transfer step” iii). Further, the first composition of step ii) in the inventive

method can be a composition different from composition (A), as long as the first



arabi tol, hexanehexol, 1, 2,3, 4, 5-pentanepentol and
1,2,3,4,5, 6- hexanehexaol . Most preferred additiona

wae@eoposit s are diols and/or trio Is like PCT/EP2008/052371
1, 3- but anedi ol , 1, 4-but anedi ol, 1, 3-propanedi ol ,
1, 2- propanediol, 3-nmethyl-I, 3, 5- tanetriol,
1, 2, 6-hexanetriol, glycerin, glycol; polyethylene
gl yanpositPaGf stapl i)i @inprisenegthanol asano eidiy ligirbéient as defined
acetate (DEGQVEA) and chloroform It is preferred
act¥8ing to the present invention that the additiona
conponent in conposition A or the non-aqueous
conposition in step ii), respectively, do not conprise
a GQantegemgahe tiohygicad oatdymh withreopmosition K Ay oawith ther finna¢amaposi-
hydr ocar bon, . and. especi al hl ar of orm and/ or D
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pr edreplets| sprwbogan BoGatdedted mathothe |ceswposition elfpr dfjeida ipolated
“o8b 333 S3E8 Shol-SEBePR K5 IBA SHEFELTPEP I comace
weinghit, camied st gt meenp thet isio RRRKL MBQPiatl alithoims ,cob@byiEiem or by
about 100 to_about 600 daltons, or between about 200

10 dasuspenslingsths binlegiat madenal Fhthe cPRPOsiEPIn " about " when
referring to the average nol ecul ar wei ght of PEG neans
that a variation of 10, 25 or 50 daltons is
petlhass sn bt@rdahbe whihgh esrtionhe cmbadimeet ghtheREGEt®e niethod, it is
1000 _.aver age nol ecul.ar i ght or nore) are not o
pr%rﬁéqrﬁﬁsotﬁaﬁ @ﬁ&@&ﬁ%l%;?%@%@%%%fﬂql Vi pmpgsition is
| e88cdPlt DWnpdQ¥erOin £0%0.0f shhe WS@%, FefW8bENh a range 0 °C

di stribution. The nelting point of P 00 i1 s about
15 4°© 18 dhawtn 8@ arderPEG i600angs 2804t 5200001t $ °@lo 0 °C and

e Bgeny i Sabieqls & o LI Top pRelf of QIERB b of e
or |ch@s8¢ °&5°10 @, -1 @36, -170RC -0 °tess, °QL153€ a3 dess °C, -11
thg Iomgr ng]tlng poi nts are ereferrgdofor Lissues .
t heft, -4 Cr 917G, gerat€dCord thi-PI°ed-4if.i-AgCst2oagk ’CHEE., 1 °C,
hag.a depsjty PbcapoUls ok @ do@"B 9, 1900eRdbpd) P8e, 14 oc,
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



its nol ecul ar weight so the concentrations given
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solvent that is different from nethanol can be an
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et treinl caminriseny [rensferstent o uwhercindhpbichygical enaserial is transferred
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acgtsllapa,ﬁcahhy lis at@bRle stobeMediclogichldnatdBilny k. enZRAtpRocess-
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10 ¢ r ingcan apiebe @mgd o pathimbemsrieoncip thigs déiset oacet at e,
N, N- di et hyl acet am de, N nethyl-N-ethyl acet am de,
N, N- di met hyl acet ami de, N, N-di net hyl f or mam de,
N- Rt ydnsfide et yple f cardi@irowteby Mkidedowt thy |Hiclo gieati oheterial from the

N, N-di met hyl thio formanide, N, N-die | thi o formam de,
N- FRIPIRPUOR-ASEHMEHP STBr R aRP O 1ee {f}%awa&m & gamérsing
N- o el QEﬁy&ﬁﬁﬁsﬁ{Hmﬁ@gi E‘g?ﬁg' t??fﬂgyelrﬁgge%ﬁrélbﬁ%ining the whole

ni troethane, nitronethylt ‘and triethy N
15 phewghat ehicPmedags dlid Yiodagngd sndteml Aogatherheitindins eeupesitson ac-

i ti i. t ti ..do .pot [
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20  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 composition 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,

e.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).



| ess, even nore preferably about 20% (v/v) or Iess,
about 1% (v/v) or nore, 5% (v/v) or nore, about 10%
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term"about” refers to concentrations with a variation
of 1 % (v/v) or 2.5%(v/v). Conpojjent (a3) of
conposi tion (A) and optional conponent (a3) of the
first conposition used in step (ii) of the nethod
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b és gcet i(?l &%Cll qO r&grag ofl]rorn ?‘flt(o:l I 2000r£@0np%9 eraﬁaﬁs %Lmoi 5 to
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aniaopount from O. 5@6to 30% preferably from1l to 15%
nor e preferably from5 to 10% which neans that the
10 anpunt can be 1, 2, 3, 4, 5, 6, 7, 8 9, 10, 11, 12,

13y e’l'éans%égcgogdm%zo ét%ﬁ 611)]1%8@} b%g%)caﬂ‘?gdtdu? Wi {()Asm%urtes to 72

pre erred e composli tion
t hie, pricfesably dfpipndst prefenablyt Bph iaifter centpateffehabiofogical material
prepared_fromthe conponents (al ) to (a3) or (al) to
(a@?ﬁt@%@%5€¥mﬁ§ﬁyn yieBilipl e mi xi ng of the
conmponents. Should any of the conponents have a
mel ting point above room tenperature, then it can be

15 pr @bmpose"dott (B)w@anpriws aothet maineiotnimgelpcﬁthﬁnohrﬁhmmé goment can

it.with f t jt

| So5hh do B RE Rl BHRNS Finek Sl DiE PSS e jn he
or ra_ﬁ%?})f 4@t @53%, V@SBRI pr¥Rir¥d iPthetriy@:eCIHRAS IhYPdhd Bost pre-
solid and the other conponent(s) is/are liquid, to

di st ve thyengeof §0defdn&mmpasitiondB) |f@11mhem cen r@pﬁmélﬁft an acid

?gﬁr?e%ﬁéndiﬁg {0 Comrgsotngn Q&g) or &lﬁbf éo%rlpoes m%AF)‘ n an amourgt of 0 to

20 30%, preferably from 1 to 15%, more preferably from 5 to 10%, bi- or trivalent
alcohols and an additional component corresponding to component (2) or (a2) of
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, even 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, -



pound can be dissolved in a liquid additive or in
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e.g. the conposi tions used in the exanples, falling
under the definition of conponentz(A) above,

i ndependent fromthe conditions é%omn there. This
mednsCihatCalls ithel4€o@pasdioCt AT, useelC, N0 egarpt@sy °C, -7 °C,
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shtw0 Corpasi 22 66, 0an tapehairasBd @4t°he2$ PE€s26 °C, 27 °C, 28

COTPORI AP C05TLEPHL L B ACVENKT MG PELDOE. 3o, 39 c,
copposi 41 an LMC,as weldy «cansbe, ysed, ince, sethod f@rso °C, 51
treatnent or preservation of Dbiological material o
wi thadt° G, B8 °G pARGST &Y °GtXp'CLiSTi°F, S&GEt HierC or he °€j wherein this
conposition of step i) 4n.the inyentiy t hqd n, be
"B St Pt 474 § Bord o RRE sSSP i) AP S fur
asthehprefarits}y aoRPASI dayQrop@ibndltyefor hi [kast 0NPHicsie it BathaBa eeks,
as the main ingredient as defined above. Contacting

t het IBpshioagineqiith.naitleast direqumonthsoptplsast tsiomopihys asralsg gtpleast 12
thgmgﬁ%st conposition in step ii) is preferably

carried out by dipping the biological material into

the conmposition that is preferably in liquid form

durj ng the contacting, such . that. the conpl ete sanple
camibReted AeseTdimadp it praens dyFaEPR eIy trgated E’l?il%“@ll mate-

i sQhiab &d s©fdd & rO6m SerfperRufl ANUEVcradMRhBelafurtS&dit @en higher
the biological material, then the contact ing iIs

catenipethtwas, Wihavt xhagcttrenbé off cgi dakrvablceddgaddatipn loftthe bio-

co sition.,or by suspending the bj o] ogica terigl.

D e b ST ST PHcldan PhShOeigH pregeral. This repre-
PagdnksC b sini 8RO AidUBAAgObvdrN@nivEMBIAbI YiRatiH RO, néitral Duffered
preferred that the contacting of the biologica

mafosmplan, which reqares diplaxi nrpenssing of the specimen within 24 hours to

avoid overfixation. Compared to cryofixation which compromises tissue mor-
phology the presented method has the advantage, that is does not compromise
morphology and that it is carried out without the use of liquid nitrogen or deep-
freezing devices and the stabilised sample can also be stored without the use of

liquid nitrogen or deep-freezing devices.

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.
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
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ef bieot @tﬁexaéonﬁﬁacﬁﬂytabalacbldw@nexwmmu@b.y cited
tenperatures, neans that after the contacting of the
10 bi ol ogi cal material with the conposition, the
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e previo enpera ures
exanjpdmbedded @ep sdltabbeamlmnmlgenaitriatl dOpdoatiangde of pdre$ia, min-
than -20 0C, for nple a s le stored in |iquid
ni §7bg nowﬁt%é()ﬁ@@edwage% Héealgﬁ%t}eoghye% CHgl Biaggpolyester wax,
wh [ -
T RGBS o QAN BY el aFARRERLLS RSyt a

15 af ¢adhol, cagat, ageldt mg(sh, hmtrbceilubg»ﬁs; ahethadrglateatesb t paxigeresins, other

oSi ti tem f the m xture,(and )
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Accor di ng the present invention the nethod for

tr ank erabeddaig $thI€S mefﬂr@@y @k careicd epi wndeg amist pekitions, e.g. with
i ;fo X an%[ngf’t fin (wa)() \Xellcrnth!r;lltﬂ %o Qbo @ h$ ?ast nﬂ)g 51b‘rile 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

v) 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.
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further processing can not be carried out within the
next one to three days. Said traqﬁfer can be carried
out by taking out the biological material fromthe

conposi tion accordlng to step ii) or conposition (A,

spectively, rsing said material into
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c olibisi stépothe B)loglséur@at@naéps Bibjactegrie freierovaye raBation. Preferably
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comnposli carrile
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t he
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co osition (A)) nposi tion (B), or by adding . |
@sTl%qr@m (fgg‘erfl%}“te%’eﬁ’é’alﬁ‘pﬂ“@edléﬁ e Ct e Pnﬁﬁ?fg apgpgitating
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can be used, e.g. a deV|ce havi ng two chanbers, one
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0Si t one ntalnln mpos I, t
ol Bt AR Son R B D B ERENE FRaaliOR F e §5igmore
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turni ng the device, by opening a barrier or by any

ot prefer Yvab?éoﬁﬂ@%ﬂh | 1owing the conbination of the
sanpl e (bi ol ogical material and conposition ac

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 are agitated in liquid paraffin up to 30min at 70°C

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
shortening the processing time by microwave energy increases the yield of unde-

generated nucleic acid, particularly RNA, significant.



cording to step ii) or conposition (A)) wth
conposition (B).If the transfer step is carried out by
w@eouBilMseg t he sanple with conposition (B), theCT/EP2008/052371
conposition according to step ii) or conposition (A)
may be m xed with com position ( at every ratio. It
is preferred, that conposition ( is used at least in
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15 comeaitaised when theghieyenp rceﬁmoxltaclnmmbmeﬂwdtls niscdralkhess, the same
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COMTBU B RO e Reffer Doz PPt Rsiglogical analysis.
parmt Adeitit piese ‘ébﬂ‘i?ﬁiltl&{s diembMY@NEABR: ERERAG of bictRecules
also be preferred that the biological material, after
hafrpmgintyessmpdesrarsttgdeicells 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
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above nentioned tenpera ture conditions, is stored
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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.
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of liquid nitrogen or deep-freezing devices. After the
i nventive treatnment and optionaIE% before or also
after a possible storage step, the treated biol ogi ca
material, particularly in case of tissue material,

m ght be further processed. Tissues are taken through .
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carbon bisul fide, carbon tetrachl oride, dioxane, clove

oi preoipitetamharaftnity othranitegraploymemtitiah | anadyssi, | ibyaerylamide gel

I bst i . Aft. t t d f | .. )
o eErRbErS PR oePesiflydteamoanmensions T Py tekgis aeid am-
anglifdibes d@dﬂmbl&g@s SHélb @b ev@nRddhRd Rp&yRtasé Chainfreliction
fin, mneral oil, non-water sol uble

‘e i

W), drasdrptienenglisteblamdbiceionyRM AJolASBAr SR, branched
I dj pol I ! I | S,

Ceb&a]% alnglgtﬂg,? %E_Itﬂ;é}uglgﬁs g(:R)ég 1c|1(:)n %aé’rﬁénqytgryg%h %M%ﬁot%hlsm-

non ear 0]
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,

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
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.
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sections of the biological material suitable for
hi st ol ogi cal exam nations. Said ipfiltrating and
enbeddi ng steps preferably are carried out under mld
conditions, e.g. with low nelting paraffin (wax), e.g.

| ower than 60 O0C,. and ast as_ possi bl howev
doBsspririusien tp achieriae 53%9%»%3 Hob AP\ SrionBiYIded iy the bio-

st %?&aﬁﬁ@teﬂ% {F Ak 150m s oFRLERL N ivR mdioNY aut omat ed

system Exanples of tissue processors are the Shandon
Excel sior, Shandon Pat hcentre or Shandon Citadel from

AR R S N R e

or piddiYg Ot her tissue processor device. |n addition,
accordgng to a particular enbodi nent of the inventive
rrethod it can be preferred that after step |||)

r foIIovvs (the e é) ddltlona(lg essi

st 05 o RerafR i b0 S Sosiios G b 8E L BB GE R G con-

mat er i Rkt offh®GRestiVignethod isove] and ogi cal material by
m crowave ener or processing of the biol ogical
|%ﬂmwltb?ﬁ& i ssue processor device. The processing

; I . . : : ‘
‘k’n%b?k SRR Bl DT SRR Spysis of bio-
best rmslekctlss ar er dﬁi‘es bioildygchl noaterent anpbrethe ianalySs of the morphol-

6, 207, 408%"51 9390 W0OO1/ 44783 and WOOL/ 44784.
The de®8% t&%’é’é‘rcﬁ terAl sai d document s preferably are
used in the present inventive nethod. In this step the
bi ol ogi cal material is subjected to m crowave
r adi fiutthcxmonﬁﬂuftienablayhibving sheabces ceédd alooviche atsadiratidedhby a
V\'hfi:t 1S agitated in 100% et hanol for dehydration,
opt] ocHg}pF1§1n50| | oned by 100% i sopropanol as the
i nt ermedi um reagent, followed by the enbeddi ng
material (C) in a suitable m crowave device (i. a
m &loweapaposition (A)

(b2) optionally 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.

The reagents for the analysis of biomolecules in or of a biological material or for
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
fluorescent dyes or enzymes, an absorption matrix, such as for example DEAE

cellulose or a silica membrane, substrates for enzymes, agarose gels, polyacryla-
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Ti ssueWave from Therno). Alternatively the internedi um
step can be omtted and agitating%pan be perforned
directly in conposition B or m xtlres fromdifferent

al mideodeds, sdlothtowmdh dsyethidnel enjieddl, ngueoas biififalso(uGpns, RNA-free
Preferably the biologjcal materials. are processed
il TeRE D alsobo Wlyipnsiapd igdike: r adi ati on of 40

to 85°C, nore preferably 40 to 75°C, nost preferably

40 to 65°C, effected for up to 60 nminutes, preferably
upAtn8huton i echicvirg terajavts ¢idabsvamddsodporoled dglthe use of

usi ng the -1 m crowave .hi st oprocessor. wi,t h vacuym. .
BB A" PRE O PR 51 BByt Ba ek B Ph{he tohtmet of a bio-
agiokth PRhatcRall BR%se it anlo miigifon oA di fatt @hpoSitiod 80ktdp ii) of the
reaching in the end 65°C, followed by 100%isopropa
noinvertidermethoe wetbrrgintpositien (R peendelyha grayviouslyséesegbddokits in
30sec._at ..700C under .500nbar v u t he_sanp| es_ar

gt ap Bl MR T R AR Yl B S8 By or the
Vagbbiatiof ¢ Aibigo dioAdMagrial M cr owave processing of the

bi ol ogi cal material has two main advantages: first the
whol e procedure of treatnent of the biological

mah er j.al a inad.l can -
raricier SPtBubolf 6 Rl hE CRD RATACRTpGided by o
t hakthet dot dingmginigha ifnes esissidigofid Heinpbody,coawaisimg the follow-
energy increases the yield of undegenerated nucleic

aciig Profsst #ERN ar | y RNA, significant. Thus, in a

preferred enbodi nent the nethod of the present

i nvention conprises the steps i) providing a sanple,

i i {cl) i ceantyiimgeud éliryidverttiviegnéthodcdmprstinghaposicss stens 1whi) ¢y and
m ght bet. OO itioon (A, iii) transfer into a second
conposth P&ﬁ@%ﬁ,m‘idv) processi ng the sanple manually,

by m crowave energy or processing device(s) and

enbeddin?. ' ' ' ' ' '
(c2) analysing the treated biological material molecular biologically and/or his-

tologically.
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.

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

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

example 3. Lanes on the gel correspond to sample numbers of table 3.
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sanple is still possible. The bionol ecul es have a very

| ow degree of degradation, thus st Il RNA isolation

(RNA is the nol ecul e which usuaIIy has the hi ghest de

gr Beunf 4 slegrsgateparaiont of RNFasiom mfestild ttsué anaysl RNAGEE)ed in

is possible with a very high yield, Conparison with

pr PR plGErt PBHE, 86 e%ﬁrsaa%tyofsamp IRNATRRG T AR Ge

only, e.g. RNAl ater (Anbion), shows that the sanples

give nearly the sane RNA yield, however, different to

RNBigatee§ shénes poppihatibogyf 8INA liens éimpl @ssiis oper g@otsl axplained in

mai nt ai n when resent onpos tions a thod IS

bR gL o ksl bR P BTRBe i S iE Soou ar

bi ol ogi cal as well as for histological analysis. In

addi tion Eéesent conposi ti ons and met hods enabl e

exFigaest ¢ shows pisiperstipecof BNA fiom ilwfvryt@a@rpne?sg@jrassdxn@ll@d in

cell Y 1L ALY 81 ol 1 AL RGhSAl oAV S lor LR LN

usé oI’ a’1aser Om crodreset |on devic Foglca

exani nation is preferably understood to mean each

exam nation nmethod that is suitable for anaIyS|ng t he

noFigHEs bghews Peparagiont of RNA digan liser fissge @nsedelj asrexplpined in

ce £48

m %flrao é%z;@aﬁﬁgh%gﬁ er11§5 éf'ég&\lg\ngt?ﬁsaﬁqfeylbse g%%@yel ng and

narklng techni ques known to the person skilled in the
bi onol ecul . es t n be anal ysed i nc| ude all

art
bi ]c:)]rgﬁTee§ SRS RISBHALS @ H%Née‘g o8 SRlCERIBUSPT # 2els Gipfained in
espeaid & VLRt Bf e o B dshEith @rsaﬁ%fgtﬂﬁﬁﬂeﬁ Sughigisc

acids, natu ral, nDdlfled or synthetic proteins or
ollgopeptldes hornnnes grom h factors, netabolic

t d h
S UBRUE SRy bRbsRtio AAORAENR HoRER Rligeont ol trpaained in
aCé)Ql%lﬂf@QVEhn%Qoﬁ RR REE&RRPSKd ol BhpldhiniRréittable 9.

especially ribonu

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

ple 10.

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

11.

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.



cleic acids (RNA), for exanple nmRNA, siRNA, m RNA,

SNRNA, t-RNA, hnRNAor ribozynes, or deoxyri bonucleic
w@eiodao4sBNA) . Fundanental ly all types of PCT/EP2008/052371

pol ynucl eoti des are concerned that include a

N-gl ycosi de or C-glycoside of a gﬂrine base or

pyri m di ne base. The nucl eic acid can be single,

doUild énventiorulst het rdaswliddd ih inneardetair ey dteefb llowvirgd Emmlqﬁes. The

It can correspond_%oagﬁnolecule occurring in cel

sugRmpless 3¢ PERAdRY) BATQ oA ape Shsdd BofgRs caplered as limit-

(”BWe inQEntRE B HGHEM Hg)dﬁh&{té) such as conpl ementary
DNA), reverse strand RNA (aRNA), or synthetic

nuclelc acids. The nucl eic acid can consist of a few
supunits, at |east two subunits, preferably eight or
S noE8Eds, such as for exanple ol i gonu cl eoti des,
s eRRmAlso B A MRFN YRkcSsaib18OstaIIM IdaIn difRHSANChoSHBURES8ing to
such as for exanple expression vectors, or
N y nore subunits such as genon1c DNA.

P IV%{ sug fro, ! hr%t Qvléll(s: I011?‘[I 1§:1t0a 16%—:5 o?ggrro%esatetl éfjrnrn%lrec rP’ after
orrra I on or a yp e}fR e unc connex (0)

vvn albseeﬁgml Hieogaynlﬂ@sqweftcaﬁnpmlwhme@bd ntb kzetoexm @33 Bxution
of the polypeptide in the cell, into which the nucleic
10 ac$QiUtF0§1 BT 1o Grenosition iy (ighlg) 1yn gr@8legpilection yessel made of

B
( pRA\e:draoiidy) waspesoiRiNg, wiln asioRAercialby iacza'tablmrkib(RNa_sasy Mini,

si RNA _het er odupl.i cati on. _wherejin the term!

@ﬁ@ S cissarbssl T ithoRbeRS: Mislcraecal o lgolﬁt&vg%w&l RNA
abngtn AtmAUSseotidas sar“?l'e GRer@E6 hey ﬁﬁé—il ﬁg\lre@ép Jnhei)laced into 2ml
spllttlng of a doubl e stranded RNA (

15 enmyarecchBifogs tutendThe evelghit lof daolt cpletCh @f etmzn}mwas @h‘;@h‘r@med and

: %sm@“@? Biraier A GES) RFRER EbigoReRE oo

Ma@hladlo rRASS Y5851 PEOMBHY tidsBE Ka§ AddcaGlond With b RRel ball (Smm ).

conposition" means that the anal ysis can be carried
ouDlsmnth andsiilmltamﬂ@uéﬂlomoggmzatmmswelfeoper&rmé| @ af¥ixer-Mill

| SFIL iQLLS yser dIR%E%)O m%fl %Bﬂllzefor 2min. According to the state of the art

20  GITC lyses cells and precipitates proteins. Lysates were centrifuged using 14.000
rpm for 3min. 350ul 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 350ul 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 1min at 14.000 rpm. Finally the RNA was cluted by
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the case of cells, tissue or other conplexes or

conpact sanples, first of all to Jonogeni se the sam

pl es, wherein this honbgeni sationcan be carried out
nmegipatting adOluy ,wdtar foél)éafﬁd)l‘t@ byiineeobatoh sasrbbiast, temperature and
nortars, rotor-stator pogeni ser a ball mlIl or the

| Kt i Flypin 891%8 A s {ip gﬁt@nl%@. WahigPFaFG with addi
tadnat 0@l W e CARL RN M8k E IR Rn AR %rll %&%9&6 Ri&e performed
substances, enzymatically, for exanple di ng
prmneah@ﬁmsor by a conbi nation of these technlques For

hi st ol cal SIS r for the anal ysis
bt ShoiBRGrBEieh osr KB Bs Bhesmitsgs o iRedns dh agpqrbance at
t hesempal Xbé®ah m;ebesllﬁm&&ﬁétela% &Rawnsign@icarBealates were di-
suitable to the person skilled in the art can be

errbllt%wtﬂh IQmM Erisll }DHﬂei ﬂq@hgwslel absarbancerAsif0ttteevepnolugnd 0.15.

LisSin Lnin viol e
Fu %?rnﬂé“-% ?ﬁlofle%nn% ueaIlce Ofkle“méaf'?ocn%r?f’ﬁes PRS0, 34 ne

G rEA _Masson Trlchrone Hei denhai n' s azan, Hei denheim
i ron hemat oxyl i ne, Hemat oxyl i ne- Eosi ne

He g BYSAIitY énqtél@f: ﬁz@tmbualpauo(iﬁotﬁl RAA Wﬁﬁ)?@éﬁ‘ﬁﬁfi by flepsturing aga-
refis6 glel' J‘%ctt%éh&]eélg Har ek e lf5 pof Q{;)eit’tgse W%&%& Q/ffthBaI;H(ﬁample

Stain appenhe|n1 |ne ert
r esufifari onetaimn:gl fommldeu‘gcﬂcgﬁm) a{ﬂrbr@neghmlpl Mhiel oubhass 0fmin at

m cr oscopy, tron m croscopy,

cofioe anlcaoth i arh lgpgle Q,I}asl:ﬁ maidehyde-agarose-MOPS  gel

m creisthegasikd 0. F4 %?p ﬂlﬂﬁﬁlget)%érr @'Ibcﬂ’o ﬁcﬁ‘@sqé) R¥s peFformed for
situ hybridisation, Tluorescence in si

hy®mdi sl dppnoxivhtehnd geite pen cwi feugthydb rthfd ckatromoresis chamber.

| 0- hi st 0-ch stern blotti

Pt SRR G Y PR SN (Thajegl howh s fgure 1
i mm@%et cARSEhd(tElshAk nubiFeNBoRh €€ taBid At | ON,
affinity chromat ography, nutation analysis, poly

aerylan1de gel electrophoreS|s (PAGE), especially the

oSG PISA08L IERLS BR0 LE pBEB aine

chadrmpds@@at AoMeads 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).
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 28S rRNA band was approximately twice as intense as the 18S 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

preparation.



(PCR), transcription-nediated anplification (TMA),
NASBA, SDA, branched DNA anal ysis, RFLP analysis

w@ Restiodses i on Fragnent Length Pol ynor phi sm  AnBtH/EPB)S/052371
SAGE anal ysis (Serial Analysis of Gene Expression),
FPLC anal ysis (Fast Protein Liquigd Chromatography),
mass spectronetry, for exanple DI TOFF mass
spectronmetry or SELD rmass spectronetry, m croarray
anal ysi s, LiquiChip analysis, analysis of the activity
of enzymes, HLA-Typi ng, sequencing, WA (\Wol e Genone
AWP&BIE jcation), RT-PCR, Real-Tinme-PCR or -RT-PCR

RNase protection analysis or prinmer extension

ahal ygirsageempdiong to a particul ar enbodi nent of Rifgicld

i pventfive nmethod, the analysis in cludes both a from 10mg

h }r‘t ol n7%| c 1 0/ b ssue [ng]

well & % olR 2§;ﬂ K F“O XY

bj ol odi acgﬂ\" Wé & 1I’ ar emi{%%l(? ﬁ#%{%éle%n‘fmolb ﬁn%lrt cul,an,

eprbodi|ment the inventive nethod, the anal ysis|if

bl Dol |e® Yl MghangicloYdbsialpottihacid a6 i18% dicthplers| e| ¢

agi ds i%lvcdmoé¢etWh@leb4C@P%gi cal material as well ap an3.20

AT Y ST 0 Nt 18V Bk et o, 100PECH0R TP gal _

mat er i |aluafddeont ri bution to achi evi ng t he Obj ects| ci tiggs

above IQ al so nrn(}/l ded bv the lf(])l o logical material

t}&at e aﬂsloéfglaflﬁléwnﬁmtl%%‘ﬂ%? H84 14 06

cpntrilb ﬁﬁa 4 1‘1’ to achi eving the objects cited above i $”

al so prm%lmndjylo% gllamﬁlacecmomlcpzo%PE@OQ bI) a conposi t ilem3
o haod

.u 8‘bl t'han 1 10 1U1aE'e\ﬁca01 Yd%fnol- J3-UC°\’ 'ducu

ip"thd ¢ i b % VR gba an

(b2) codrg;g SI opti ona y e |ng 19,17

materilal (Q) and/ Qr reaaents for the analysis of

b| Brol [SEtNhapel, 18% esgialacqsi plido 1% dirthylee glvsohmonsr £ br t he

apal ysli <§vbthet #8%%or phol ogy of a biol ogi cal natefial®®!*
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-hexanctriol) 10% glacial acetic

acid, 10% PEG300 17,53
11 60% Methanol, 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% Methanol, 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-

ethyl 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
prop
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optionally enbedding material (C) and/or reagents for
t he anal ysis of bionolecules in of a bi ol ogi cal
material or for the analysis of the norphol ogy of a

ol ogircatnt patpediioal . The reagents for the anal ys| BN&ficld
onollecul es in or of a biological naterial or fpfon Hang
alydis of the morphology of a hiological nater] #fueluel

ah be 1%Nchanely0%ipropionie 2y e BEGANOWATo L (198 5 on 3288

22 1 €07ohMdiAgo1,a0%, propldhi6 ik 8%, PIRGIA6,809,TI QlbufiedBUT | NG 40,37

rnhol oai cal anal \/QI s of a biol ngl cal material or

7 or TN 8% g1y b S BIChH-dBi édupprda! br Gf19

b1 ol jogy:aoadihaf@lie.papionid Res €0% E@geniavpars 1.cul ar |y
ncl udeaudyeﬁﬁ)lfor st al ni ng ceI l's or ceI I corrponents, 33,14

b f At ty-es—or
HQZSyFTELKO%Methaf)OLI IU /(')tprog?bmc a(‘tld\ TO)‘(’/:) f”\%(a?g% lb%'ﬁfﬁ rl‘l\@ 1"0A) e Yol

EAE de Iu 0se or a silica nenbrane, substrates for

Ly mES0TAdrloE e 0Gerosionip alidy €5 PEGH.d8%gal §.00sY).vEnt s
uch gslV&tldnsreds¥ phenol , aqueous buffer sol utipns 37

VODODTODY — D"~ NVOYDTT

NA-fTee water, 1ysSis reagents, alconofic sofutions
and the like. A contribution to achieving the objects
ci Epanglb@ve is al so provided by the use of conposition
( .one o];the grev. . d erli%edkltsfo.

2 10
comm Aafs Rl a@fre@geﬁtsroshtaﬁmgo&ﬁaridl @pnfafor%ﬁ@oﬁén} of the
i nventTve method wth conposition (B) or one of the

prbventisduy foos cati wedckiing pipcashd Ixdwémm verendy laber disscction.

L nh SR S an it B ag: BB £ Kt oBATRA Bl con-
g?tggfl dgggﬂlgm éfa@leaﬁl hi-eVérn@etht® | ABfREIE t6 cbBfodIOVA (kdble 2, 1-
3), in a Sml collectlon vessel made of polypropylene. Tissue samples were stored
for 24h at ambient 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 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
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 RNA could not be stained
as sharp distinct bands. Instead a smear of different degree and bands of smaller
sized RNAs became visible (figure 2). In case of the ethanol containing reagents 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.
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process steps i), ii) iii) and optionally iv), and

(c2) analysing the treated bl0|0% al material

nmol ecul ar biologically and/or histologically. Figures

Fi Gable21 shows preparations of RNA fromliver tissue
n_a—geL—as—expLaLned—Ln_ex;anpLe—1T—Lanes—9n—Lhe—§ﬁLf————
obY es|gGisE" B PERIPI e nunbers of table 1. Fi pRINA yield

Figure from 10mg
hows preparatlons of RNA fromliver tlssue on a géldua
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Liver tissue frorn rat was cut into pieces of approximately 5x4x4mm directly af-
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ter dissection. The samples were completely immersed into 2 to 4ml of a fixation
solution containing methanol in an aqueous solution (table 3, 1) or methanol in a
non-aqueous reagent according to composition A (table 3, 2). Tissue samples
were stored for an extensive time period of 4 days at ambient 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.

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
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).
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imersed into 2 to 4nl of a fixation solution
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a reagent accordlng 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-

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.

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).



with a volune of 350m per 1O tissue was added al ong
Di sruption and simultaneous

wWth a steel
wheomgerss«at i on were perforned on a M xer-M | | PCT/EP2008/052371
Q AGEN) with 20Hz for 2m n.
to the state of the art GQTC lys
preci pitates proteins.
14T&0O4r pm for 3m n.

nr oxl
—

(Ti ssue-Lyser,

bal |l (5mm)

350m

U
i

\fr‘??'*%‘ilgﬁo%a"fiﬁ‘mf vol une

on a silica nenbrane

e,
ed

cells and

super nat ant,

SESHCY™EPHY8 Rt hanol , a

cont ai ni ng spi n-col unj

Accordi ng

Lysates were centrifuged using
representing

icld
rom 10mg
tissue [pLg]

=]

n

hr

AL
1Wd.

dsor
enove

oug

O‘M eﬂlan(kﬂhﬁ) lenx, >
b (f_lilge ace a
% VRS 'ng t he msrr

dl. co VWI T© tl dllbf cl 1 Ud
entrifugation, thereby
nmenbr ane. Cont ami nant s
brane twice with 350m

wer e

a 1¢

oht a
WO WasnB@ol S eRSpisrasicid ual

e R e

Tngettasinisng buf f er

RW (Q AGEN). Be tween
DNA was rem)ved from

|\1

DM buffer RDD(QAGEN

£ NETDI AR MRUeAl | N
npe

ature. After two nore

D- Tor lbm n at aITDI ent

a3 hi
nd a
entr

NP O éthaael, REEDI(TDIAESEN)
gulohgnottipéetive ndotamne
%lglapibrocnacfdor | mn at

Qmi

ith 5
70%cprngl ?r%@ -Fytangdiehy

was dried by full spee
14. 000 rpm Fi naIIy t

buf f er
o
he RRIA

or

7o

R
b I.ént
br | ?ﬁﬁm o DB

i.éF/ § Ilg '-|-UII
fenp

700 ol 3504 OVl 1
prat ur e and cent ri uga

s elution step was re

n
ion

eat &d

1

h asweh Méthambialom&kﬂsoo/vat e

avxtraction

I 70aEthdnolt F0vel, uaﬂnesdi«we r

Mre nerformed |

a)
-

8,7

~ 0 s =~

bl
i

pl Tog% lg‘éthan"]lh@ e gont r af

 THERPORIA ]\A?agmﬂjé?l‘ér m

ned!26

spect r ophot onet er.
were d i

a

(60)

b

bl e

by measuring the absorb ance at 260nm ( AZ60)
To ensure significance,
luted with 10M Tris-C pH7.5 to show an

or baln e A260 between 1 and 0.15. Under these

an absorbance of 1 unit at 260nm

in a
el uat es

5 CORN@S pon@isn tiorA4isfd stabilised with reagents according to composition A

10

15

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

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

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

according to the invention, i.e. the transfer from a reagent according to composi-
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19). Analysis of integrity and size distribution

showed, that the ribosomal bands for 18S- and 28S r RNA
appeared as sharp bands on the stained gel (figure 1).
Since the 28S rRNA band was approximately tw ce as
intense as the 18S RNA band, no smaller sized RNA and

al nost no snear were visible on the stained gel, one

can conclude that the RNA sanple did not suffer from
degradation during fixation or preparation. Table

1: Exanple 2 RNA isolation fromtissue stabilised with
different reagents according to conposi tion A as well

as reagents containing ethanol as major conponent
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Example 6:

RNA isolation from tissue stabilised according to the invention

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




non- aqueous reagent according to conposition A (table
3, 2). Tissue sanples were stored for an extensive
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which leads to artefacts when subsequent histological work methods are con-

ducted.
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transferred into the second reagent conpared to those

sanpl es,

whi ch were transf
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Example 7:

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 Sml of either a chloro-

form containing reagent, a reagent in which chloroform is replaced by correspond-

ing amounts of water or methanol or a reagent according to a composition of step

il), respectively, and stored at ambient temperature for 48 hours (table 7, 1-4). In

addition one sample was transferred into a reagent according to composition B

after 3 hours and stored for additional 45 hours (table 7, 5).
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acids (a3) (table 6, 3-9 and figure 6, 3-9). Bal ancing
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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-
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
RM?2245) and 10 slices with a thickness of 10um each where cut off from each
specimen and collected in a microcentrifuge tube. Deparaffination was performed
by adding Iml of xylene, vortexing and centrifugation for 2min at 14.000 rpm.
The supernatant was removed and the pellet was dissolved with 1ml 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
the ethanol the pellet was dissolved within 350ul Buffer RLT (QIAGEN) contain-
ing 0.143 M B-mercaptocthanol. For homogenisation the lysate was loaded on a

QIAshredder spin column (QIAGEN) and centrifuged for 3min at 14.000 rpm.
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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-

tion B at 4°C or ambient temperature could not be observed.
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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 5ml 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 Sml 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% cthanol 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
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Table 9:
no. | reagent composition reagent composition B RNA yield
from 10 slices
a 10pm [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
3 60% Methanol, 5% Propionic acid,
25% Diethylene glycol monoethyl
ether acetate, 10% PEG(300) - 4,55
4 70% Methanol, 5% Propionic acid, | 70% Ethanol, 30% 1,3-Butanediol
25% Diethylene glycol monoethyl
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




For processing a four step standard protocol was

applied, involving dewatering sanples in 100% et hanol
wa@eashesasi ng t o 650C by microwave energy. The BCTEPIINGS/052371

was repl aced by isopropanol and after air drying by

vacuum and heat, specinens were ipfiltrated in liquid

paraffin (low nelting Paraplast XTRA, Roth Inc.) in

af Taidt 186t ep with heat by m crowave energy and

mul t cuum-{brotocol-steps see table 10) To
ot ocoi—steps—seetable 4} —0

ot T

< = N e \ 3 |
- Dish ddneubationarediuen  \DwasBor  MigPVATSCr ¢GRS pec) SHERNS
ere nmanual |y enbeddgghidnt o tlﬁ@aﬁggme panrabdi n usjed for
il tirati fflin enbedded tissuelblocks were
t br ed Hhanghbi ent t grifer at ur ¢ WP 05Cweeke prior [t RNA
xgractlg(%popaﬁg}v-\ was [exit T act edlyf, EPgred0 MESNTY prigRar ed
iceg of | Omthigkness Deparaffinatlion RNA
x$ r agtAiEhY and anal ys+% of yi|é0® and inP8Y rity ere
for - CTi T EX3 8 (=
ipecﬁ@gﬁgﬁr%zl I >e(ét%r ac ti @%r e(p =q?vg?}?el Oi g
duplicates. The gel is shown as figure 9, lanes on the
gel correspond to sanple nunbers shown in table 9. As
shown in figure 9, RNA fromtissue sanples stabilised
acg4fiplegot o the inven tion and processed by m crowave
energy was of high quality with no signs of deg
8 acents agardingni@ com-

5 r ab#falegicalfanalysis od tissuesspmpios istabdsgd Wiking
%gﬁo‘gﬁt%:i %‘ﬁ'ﬁ@ % ﬁscg&rdﬂig tthIlé !in@%t}ogei E_rloﬁgﬁgc[ bPéng rco;?vrg?ijtié&r!l method
W ShaBdaestine idsu@dioen Pat vigs. cutdbioepifces Taibh apf@xinzxeayprem in
10; Hi stol ogical .analysis of tjssue sanples stabil.ised

Wi {eﬁgt.h_é’a@éﬂy §ft§dg.@ﬁeat]1qu .Tlhg s%rgp,l,eﬂb%si qoppietely amgnegped into Sml of
acg L bﬁ'tgactsﬁrdg[geﬁ?g(g)@%&rﬁﬂ?A.pAﬁgl.eg %%grsbe}f a‘ﬂlbfient terpg?rature the

conventi ona intestine tissue from
10 wasangqu¢ wiamtt@ngeeed mtoviatrhageppaairdmg 6 yorBposition B endtstored for

:j:,ér(ggltgwlé% a}?ft ri@%;tg’%ggr%{ugg '(ta‘t-!-lgel 1? %p llne p\é\g elcglqu Isaerrtlp leX)vas m-

mersed into Sml of a 10% solution of neutral buffer formalin (NBF; table 11, B).
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After 24 hours samples were placed into standard processing cassettes (histo-

settes) and processed manually following a standard protocol starting with incuba-
15 tion twice in 100% ethanol for 180min each. 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)
20  and mounted on slides. Haematoxylin and eosin 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-
25  logical preservation as the section preserved in 10% neutral buffered formalin

(figure 10, B).
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water 0.5

70% Ethanol containg 1% HCI 0.5

water 5

Eosin 5

water 1

96% Ethanol 3

96% Ethanol 5

100% Isopropanol 10

Rotihistol 10

Rotihistol 10

Example 11:

Histological analysis 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 pieces of approximately 3x5x5 mm di-

rectly after dissection. The samples were completely immersed into 10ml of a
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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% Dicthylene glycol monoethyl ether ace-
tate, 10% PEG300

B NBF, 10% of neutral buffered formalin

Example 12:

DNA isolation from paraffin embedded tissue, stabilised with reagents according

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

Spleen tissue from rat was cut into pieces of approximately 2x5x5mm directly
after dissection. The samples were completely immersed into 5ml 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
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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 cluted by
pipetting 100ul water followed by Imin incubation at ambient temperature and
centrifugation for Imin at 10.000 rpm. This elution step was repeated with another
100ul 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
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wo edoBawsed by | m n i ncubation at anbi ent tenperBtT/ER20881052371
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centrifugation for Imn at 10.000 rpm This elution

step was repeated with another | wat er and both

el uates were conbi ned. The concerntrati on of DNA was
deVeltsrippedmbiecngias fitha gletiieptabsiy biaanaer aDN2SOmum (id20B83d by
in a spectrophotoneter. For DNA an absorbance of 1
unfthidzm DEURiE S3H RS ponds to 50 ng DNA. The integrity

and size of total DNA was anal ysed by agarose gel

el ectrophoresis. 400ng DNA in 15m volunme were m xed

wi The PNA bxtediadgfrdnfiisare saophisgirescrigd 30 %rgdggoesmbrdangito com-

b hepol bl ue). Th | lied tp.0.8%

SR DerroSihEd ermpae Rt oo B Y Slocr Lty was

fogf ﬁi%@ ThéleaNs ABRNOMhERERIrYct&] IVRl the @[%!’anﬁﬂ)N%ﬁ%l Proeédure.
y

t he el'ectrophoresi's chanber. DNA was visualised

et Rigdfeuld Bhoovs algel stestrapiyesiT mathQ8ng ¥ A dtas epghosample (lanes
tissue sanmpl es preserved.. i ent .accordi 1 0
ol BRE el hiladal, SPARY yERERRINR hanten.
and stored for 5 weeks was of high nol ecul ar wei ght

when extracted with the Q Aanp DNeasy procedure.

Fi @143 shows a gel el ectrophoresis with 400ng DNA

f rTEaEh SEpR. W ames correspond t o sanpte mumber gra

[ tgble 14). Typical yields are listed in table 1fed e
apl G_7MMJ&(5\'1<J¥@Q%-P)ORMEEELQCE‘ZJWISE(HO@QI' ng a biologr cal

at erlial, wherein the nethod conprises the steps of i§-1°

D

he BielegkiGalsoimab gide@hedtdf h @ first non-aqueous 41,90

npasi tion conprising:

0

|

n

prov: F071G 1@k, Q0B Frophic R 81 RblmRRR (2570 3-SRRHAGHL ND
C

3 70% Methanol, 10% Propionic acid, 20% Diethylene glycol monoethyl ether
acetate 17,80

4 70% Methanol, 10% Propionic acid, 20% 1,3-Butanediol 33,10

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




(al) 10 to 90 vol.% net hanol, and (a2) at |east one
additional additive, and (a3) optionally an acid. iii)

wo e@ndoess4 i ng the biological naterial into a SECDRP2008/052371

10

15

20

25

30

conmposition (B) conprising up to 99 vol. % et hanol 2.

Met hod according to claiml, erein the contacting of
the biological mate rial withthe conposition(s) is
effected at aCtamgerature in a range -80 0C to +80 OC.

3. Method according to claiml or 2, wherein transfer
step iii) is carried out by taking out the biologica

”15‘? @\ﬁétﬁd)d ffé%a&iﬁ?_&@ﬁwéatl'rﬂﬁe&ﬁ, $heRid HQe ﬁ@ﬁiloh reornplrises the
nersing the material im conposition (B), or by

contstepsnfy t he conposition of step ii) containing the

bi ol ogi cal material with conposition (B). 4. Method
according to any of clains 1 to 3, wherein the nethod
conpri ges, p@dliding a GiddieldaPRdleriRl, @k@SSi ng step sel ected
fron1nanuaﬁ processi ng of the biological material,
processi ng of the biological material by mcrowave

ener gy..or processi.ng, of the bi ol ogi.cal te rial by .
any C10CL PG B o Rloaical it ERERAE I gRar oo somppost
of clai ns tlord éwrdhrisiper ei n the bi ol ogi cal nmateri al
conprises cells or tissue. 6. Method according to

claimb5, v e nelsh sicdenebrndmt eri al cont ai ns
or gani 5”5'(Fllhfé’c'l@is?gnecﬁdlit%napﬁcﬂi?ﬁ\%l L bacteria, fungi

or parts o ungi, viruses, viroids, prions, tissue,
ti ssue fra@deoitonally ssagdsecti ons, body fl uids,
natural, optionally isolated proteins, synthetic or
nodi fied proteins, natural, option ally isolated

nucl &ji¢ aGiadSferripnifaebiofogdal MaEfieHhtNUCL&bRd 3SnRsition (B)
ot her 'bi onol ecul €s
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.



such as, lipids, carbohydrates, netabolic products and
nmetabolites, plants or parts of plants, faecal matter,

wenabAa04sespi rat es, food sanpl es, environnent al PGERP106$052371
forensic sanples. 7. Method according to any of clains
1 to 6, further conprising : &pfiltration and/ or
enbedding the material after Step iii) in an enbeddi ng
maf.eri aMe(od, apecediapahl yansebéct ed tladms par adf idn, wherein  the
m ner aj . fll, non- wat er solu?ﬁe waxes, cell oidin,
pol yet Piglogifal griresl ompiey ¢linr UsfUeohol , agar,
gel atine, nitrocellul oses, nethacryl ate resins, epoxy
resins, or other plastic nmedia. 8. Method according to
an§. of Wec#iodsactotdmng to felanmh®r whonpr thsi lnglogicst oratergl tcetains
treated bi.ol ogi cal erial,.isolatian of at | t .one

S of 1 heOBPBIBY e Sl AEAR Sl PR i P RE OB RYTE Glatinginy ruses.
the sappligs, paidad, ¥8bhie, AbsudtiragfRfts, @8e Actibhe &&z IfREHsC Adtural,
conmponents in or of the bloﬁog[cal material, wherein
t he bi entioghlbalisotatedppmatatss sythgird eemadigicd ipeoteiss.dwfural, option-
pr ot ei . tides and/or peptide nuel eic acids .
bral or M BBReGhER e JhyhmBREY ' FuBls i B5) & other bio-
mat er i @bleclilepandt el 18idss @R drdgs,SihadfaBblig products and metabo-
m croscopy, dissectiaon, hybridjsation and/or

10§ nprunolitss.giants peparstafyplants, Kpscabadesu swebsnppaiates ofgod Agmples,
for preser j [ I terial, usable in a
met hod ac8%?%#%8“@%ﬂ§%3hg%ﬁ€$%ﬁﬁ%'1to 8 conprising (al
) 10 to less than 80 vol.% nethanol, and (a2) at

| east ope additiopal additive, and 3) an acid. . ,
7. Metho accordpng to any of clalerns to 6,( gn'Bher cornprls?ng : 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.



10. Conposition according to claim9, wherein

conponent (al ) is present in an anount of 20 %to
wo ews/ 104360 80 vol . % preferably from 30 to | esBCT/RP2008/052371
80% and nost preferably from50 to |less than 80 vol.%
11. Conposition according to fﬂains 9 or 10 or nethod
according to any of clains 1 to 8, wherein conponent
(c22) Non{fagous sompesent (Anfoan anoprdse@htidn t 0 &0 %biological
12. Conposition, or method according to any of clains 1
to 11, MkErkrbloiharBHan aqcesgﬁlg B)ran(yg)c?%l@s atto Pegayprising
one organic acid, preferably a weak organic acid, nore
preferably selected fromformc acid, acetic acid and
propi o@ile Hriodessrthan 3G wrldothethewfl, and3. Conposition or
nmet hod according to any of clains 1 to 12, wherein com
ponent (cc2) or (a2) is selected fromthe group

POWPY!?ngapﬁﬁu@hew&ﬁﬁoﬂﬁh&ﬁﬁ%ﬂ%ﬁd one or nore
inhibitors that inhibit the degradati on of nucleic

acids and/or proteins, one or nore viscosity

regulaﬁgg%hagle or nore dyes, one or nore buffer

conpou , one'or nore preservatives, one or nore

conpl exants, one or nore reduci ng agents, one or nore

substances that inprove the perneability of cells, one
10 or 1@ror eCeompotitierppecosding tapleas 9, shieradt compenchnt «b)i iy ggcsent in

g | o
From ot RERN S8R S RNt "B SRR BL LD § g fess han
t hese g@diahd WRSiphefcibIPashi 500 16ys that §ebidecording to

claim 13, wherein conponent (cc2) or (a2) is selected
fromCto G polyols, particularly diols and/or trio

Is{]ike = [ b eqy .
) p}iopangé?gi)%mét?ggec%%@g% é&n‘ é:gi,lng#?ad} Hj 811 method according to any of
15 3- met hythinls, B1H8 peldréin@biipohent 1oi2) & (agx BnNetdehOln, an amount of 1
glycergqﬁﬁyglycol; PEG and DEGVEA.
0 0.

12. Composition or method according to any of claims 1 to 11, wherein com-
ponent (a3) 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 proteins, one or more viscosity regulators, one or more dyes, one or

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

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

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

well as mixtures of at least two of these additives



15. A kit, conprising (bl) a conposition usable as the
first conposition in step ii) in the nethod of any of

wa@b@snessé4 to 8, and (b2) conposition (B) (b3) PCI/EP2008/052371
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optional Iy enbedding material (C) and/or reagents for

t he anal ysis of bionol ecul es 55” or of a biol ogical
material or for the anal ysis of the norphol ogy of a

bi ©4.0gi Campogiti@r i al or 16.méhédt, compsarginggto( bllal)m 13 wherein

conmposition (A Sjbz optionally caonpositiaon (B)
opt | on‘é?nllRPné PhipZint ssacted framp GardelCor pgl é@@d}%@c%ky diols

the an%} ?1*1(9@ Fl%on]pé ﬁhgcﬁoll bl Qrbu(ea{nealoﬁol 5 g@r‘ g?ledlol 1,2-

mat er i e an I's of th
bi ol ngmphneﬁaﬂ eB-IrI&ithyl]lZ?ﬁ SLIieﬂtaﬁ)étrlal ClQIIﬁ%kineﬁ‘[Dl( Bycerine, gly-
of claine 9 to 14 or of the kit

accor dlqri é
accor df SPE aE@ E%ME@-or 15 for the treatnent of a

bi ol ogi cal material. 18. Use of a conposition (A)
according to any of clainms 9 to 14 or of the kit
acbbrdiAgcitt,oomplaiSimg 15 or 16 in a nethod accordi ng to

any of eclalrrs to 8 or o 14, .19..

the pr@ﬁﬂcﬁ PRIl pbiEea it YRR qpalﬁ in' B method

wherein a @@mpqguahﬁpl@&g sagcording to any of clainms 9
to 14 or a k according to clainms 15 or 16 is

used. 202) Mankditoa(Bp he anal ysis of a biol ogical

mat er i e of erein a od .
acCor d&ﬁ& %on ﬂ eg]zbe filgg n(gaﬂ%l%q O(%é agwjiiealggnti ng gle analysis of
conposi ti 01510(116)60&1@@@1{ gt B attiolagialohatetiall 6109 thdaddyN of the

a kit according to
morphology of a biological material.

16. A kit, 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

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.

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

8or1lto 14.

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

15 or 16 is used.



clainms 15 or 16 is used. 21. Treated bi ol ogi cal

material, obtained by a nethod according to any of
w@b@snessé4 to 8 or 11 to 14 or by contacting a PCI/EP2008/052371

bi ol ogi cal material with a composition (A), as is

defined in any of clainms 9 t05614.

20.  Method for the analysis of a biological material outside of a
living body, wherein a method according to any of claims 1 to 8 or 11 to 14,
a composition (A) according to any of claims 9 to 14 or a kit according to

claims 15 or 16 1s 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.



