Quantitative Determ nation of Proteins from
Formal i n- Fi xed Ti ssue The present invention relates to
a method with which proteins, in particular intact
full- length proteins from bi ol ogi cal sanples fixed in
formalin can be solubilised and later quantified. In
many countries fixing tissues in formalin for
subsequent hi st opat hol ogi cal investigation is a
standard procedure in order, for exanple, to
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The candidate molecules identified by the human genome project will have to be
tested at a protein level for their clinical applicability in large retrospective and
prospective investigations. DNA and RNA analyses had previously not been
considered feasible with formalin-fixed material. Today such analyses are routine,
even following laser-supported tissue microdissection. The same could also apply to
protein analysis. The methods for the isolation of nucleic acids differ considerably
from those for the isolation of proteins. For example, no proteases may be used in
protein isolation, for in this way proteins are digested and are thus no longer intact.
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fromthose for the isolation of proteins. For exanple,
no proteases may be used in protein isolation, for in
this way proteins are digested and are thus no | onger
intact. 1 The nmethod of Expression Pathol ogy (WO
2004/ 080579 A2) is concerned precisely wth this point
and uses proteases in conbination with the effect of
heat in order to isolate proteolytic fragnents - that
i's, peptides. These can be anal ysed in subsequent

SI'EQ ﬁ’ﬁetpé/d Hpé%ﬁt ﬁg ?ﬁmﬁﬁloﬁgZ?\ngpF@dt{lUBOS?b Q\%z% B&Q:eﬂ%d precisely

gr essi on ogy t fromt
wéB dhip potnt lhad aiseppaitedsesdn gewbinatiaywith Iheoefémrg it heddnorder to

Rl ol};tllﬁeﬁ'?d}r%ﬁ s br ojgn lgop@ptp% Sl’IfhfaI;&' biée%hal 5 d in

treat ow ng exampl e this ar nown.
@ma@nuemtnstenwmyome@m pift massospeationmeiry. Ghiepmiethogd of Expressmn

EE?‘S’F’ rtﬁuWoﬁﬁbrW}L Y él‘\é rﬁétho&’%éérﬂle& rIé?edPIcﬁé‘Ih é’I@&IFII@Jges -

rotein invivo to a certaln
Q@@Igbfrﬁmut by fermelin ¢ edin e frakep dewa bwsuIﬁcrﬁofrhﬁ@lt traatment.
order to bring about DNA-protein and protein- protein
crosslinking. The cells are then |ysed and the DNA is
coe fdllawiogxample ofithis dee knowni nt o smal | er fragnents. The
DNA- prot ei n conpl exes are then i munopreci pitated by
means of an antibody to the target protein. The
ONAC yoanadin nimnuticatpsyitatien (GliR). GhiBkena duagedyye twile which it is

iib‘?é"tooéetga'a_k ﬁ? 4 g‘?ggé? TPtk lify v@ﬁ% ?%%?@NA sequence.

rot eases I's establishe _ .
oy welsagre fiedi withy ailrow ¢rPaRe WI'@tartmut &NLeprotsim anRtein-

ﬁr%%?r%@slﬁ@ﬁlg Ij@ cglﬁe A ?5&95@& f t@IdA"u’ibﬁ\Qn boftfer t? divide it

SeCI I c ant ction 1s ere € princi

fo srhallel rfr@gmedtmﬁ h@DNﬁaeromim@hplnkem@fedm @mnwyoprecmltated by

I | r I I
RS ) B ool BTl oA, TGRSR RAGRL ol v
brokemdhwetyl thgi aralonsqfumaégnw théy pm@tauns ameudga@tﬂos@ bie peoteases.
. i T .
ERSELSE Pl DA CoRy oMbl e LRy M Syarar
[ANA| spgneneeahap beer covmmadoprenipitaled wsingtthe @wabiyc aMtikody. Heat
K f ¥ .

FORRS) B8 8P s o b LARRA 0 B Gly Bllen i
on the tissue in agueous sol uti on. However,

@gﬂ qefn' @g&gggﬁﬂfl%énlg% qﬁ?ﬁthfl I?Qa Ih%:r |H:IHEH%€? r\ﬁ’f? REBIGH fodmatin
fxatpar alfmmnncejﬁstalowpainaﬂueml with yeartye antibddieswwefe dmref@'e only
;?og.gfﬁfeo\ﬁ%g SI’lmits. Today methods are available with which the immunoreactivity
of most antigens can be recovered {antibody retrieval). The principle here is - after
deparaffination and rehydration of the tissue section - the action of heat on the tissue
in aqueous solution. However, quantification of the reaction in immunohistochemistry

is only possible within limits.

A method for the preparation of a biomolecule lysate is known from WO 2004/080579
A2 in which formalin-fixed tissue samples re-heated in a buffer system and then

treated with a proteolytic enzyme in order to degrade the tissue.

There is, however, currently no method available with which intact proteins from

formalin-fixed tissue can be reliably investigated quantitatively and sensitively with
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a buffer systemand then treated with a proteolytic
enzyme in order to degrade the tissue. There is,
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The problem of the invention is therefore to provide an improved method for the

extraction of proteins from formalin-fixed biclogical samples.

The problem was solved by a method for the quantitative extraction of proteins from a
formalin-fixed biological sample whereby the biological sample is incubated in a
buffer at a temperature which is adequate to release the proteins, whereby the buffer
contains a detergent and no proteolytically active compound, and the biological
sample in the buffer is first heated and then incubated further at a temperature higher
than 60°C. Further improvements of the invention follow from the respective

dependent claims,



The problemof the invention is therefore to provide an
i nproved nethod for the extraction of proteins from
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In the following the invention wilt be further illustrated on the basis of embodiment

examples.

Figure 1 shows an example of a clinical application of the methed according to the

invention.

Fig. 2 shows by way of example the improved protein yield by incubation of the tissue
samples at warmer than 60°C. Shown is the yield of alpha-tubulin (intact protein, 50
kDa) by Western blot after incubation of the samples at 60°C (left) in comparison to

the method according to the invention (>60°C, e.g. 80°C, right).
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ELI SA and 2-D gel electrophoresis. In the follow ng the
invention will be further illustrated on the basis of
enbodi ment exanples. Figure 1 shows an exanple of a
clinical application of the nmethod according to the
invention. Fig. 2 shows by way of exanple the inproved
protein yield by incubation of the tissue sanples at
war mer than 60C. Shown is the yield of al pha-tubulin
(intact protein, 50 kDa) by Western blot after
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peteinsisdatddyby theninethod described here supplement in an optimum manner
results from immunohistochemical analyses that are already carried out in daily clinic
routine. Thus, for the first time the exact and sensitive quantification of intact proteins
(a problem of the present invention) and the celiular assignment of protein
(immunohistochemistry) are possible in fixed tissue. Known disease markers, for
example Her2/neu in mammary cancer patients, can now be determined clinically
with an accuracy previously unknown. Moreover, new disease markers can be
identified comparatively between a healthy and a diseased tissue by the method in
which the isolated intact proteins are analysed by conventional protein methods, for
example mass spectrometry. Animal tissues can aiso be investigated with the
present method. Animal models are already available for many human diseases, for
example tumour diseases. The animal tissues are typically fixed in formalin,
embedded in paraffin and examined histopathologically. The present method for
protein isolation can be used for a precise, sensitive and efficient quantification of

known and new disease markers in this model, for example by protein arrays. It is a
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its way to becoming a part of clinical routine. However, formalin-fixed tissue samples
cannot be investigated currently with these high throughput methods owing to poor
protein yields. The present method removes this deficiency. Three exemplary
strategies of microarrays for detecting proteins which can be incorporated into the
present method will be described here. 1. The so-called sandwich immunoarray
(antibody array I). In this form of array a protein-binding molecule, for example an
antibody, is coupled to a solid surface. The proteins isolated according to the method
described (antigens) are specifically bound by the antibody and can then be detected
with a second specific antigen-binding antibody, which is tagged for detection. 2.
Antigen capture array (antibody array il). Here too, protein binding molecules, for
example antibodies, are coupled to a solid surface. The proteins isolated according
to the present method are coupled with a detection agent, for example a fluorescent



I mmunohi stochem stry is used clinically for protein
investigation on formalin-fixed material. The present
nmet hod of protein quantification provides supplenentary
informati on on the expression of known and new di sease
markers with as yet unknown accuracy in clinical
routine. Through the construction of protein arrays
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the following steps:

(a) blocks of formalin-fixed and paraffin~-embedded tissue samples are cut;

(b) the sections are freed from paraffin;

(c) the tissue areas to be investigated are excised from the tissue section either
manually or by laser microscope dissection (optionally the whole tissue can be
investigated);

(d) the excised tissue pieces are transferred into a buffer that contains a detergent
and is free of proteolytically active compounds, No proteases such as, for example,

trypsin or proteinase K may be used in order to ensure the integrity of the proteins;



the known dot blot. The invention provides a nethod for
guantification of proteins fromformalin-fixed tissue
sanples. This technique allows for the first tine the
preci se determ nation of disease markers in tissue
sanpl e under clinic-near conditions. It was discovered
in an unforeseeable way that the conbination of

previ ously unsuccessful techniques is pivotal for a
high yield of intact proteins fromfixed tissues
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guantited. n- enbedded ti ssue sanples are cut, (b) the
sections are freed fromparaffin; (c) the tissue areas
to be investigated are excised fromthe tissue section
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000 ation can vary, exanpl e from
BLAviapsaye® f'tom E.’e?r¢ﬁ A é%ed mHbe further enaliisast Diytianeef the samples

d%ﬁﬁfené*sp?r'fsga uﬁfﬁamseavo L%Hm%a%]rér%eﬁ’tﬁn&é@xra%?é@'aﬁd enbilirks that

he sanples are then incubate a tenperature above
teecame. gmogterf prtein aracisedtin dhe sHbreaselindses dpg; Vestern
gatpmpl e from 1 hour to 6 hours. The maxi mum incubation
tinme at warner than 60C shoul d, however, be |ess than
16 hours;

Fig. 1 shows an example of a clinical application of the method according to the
invention. The high yield of intact proteins from formalin-fixed tissues allows for the
first time an integration of histology, immunohistology and quantitative protein
expression on routinely obtained biopsy or dissection material. The method allows,
for example, the precise investigation of disease markers by protein arrays in
different disease stages (premalignant, invasive) or before and after therapy.

Fig. 2 shows as example the improved protein yield by incubation of the tissue
sample at warmer than 60°C. The yield of alpha-tubulin (intact protein, 50 kDa) by
Western blot after incubation of the samples at 60°C (left) compared to the metheod of

the invention (>60°C, e.g. 80°C, right) is shown.

Fig. 3 shows the correlation of two proteins (E-cadherin, alph-tubulin) after extraction
from formalin-fixed tissues. The signal intensities of the two proteins correlate



(g) intact proteins are now in solution in sufficient
anounts and can, for exanple, be quantified. In a
further preferred enbodi nent of the method according to
the invention an extraction buffer that contains DIT
Is used. It was established that the use of DIT as
reduci ng agent led to a particularly beneficial yield
of isolated intact protein. The advantage of this
enbodi ment |ies particularly in that the |lysate
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basis of the protein quantification with the protein quantification kits and the
correlation in the dot plot each of 20 pg of the two protein lysates were separated in
SDS-PAGE and the amount of B-actin determined in the Western hlot. The signal

intensities from the two samples correlate well and can be quantified.

Buffers or buffer systems within the meaning of the invention relate to a buffer with a

specific pH value within the range of 1.0 to 9.0.

All detergents known to the person skilled in the art and suitabie for cell lysis can be
used as detergents for the method according to the invention. In particular SDS,
sodium deoxycholate, CHAPS, Triton X100, Nonidet P40 or Tween 20 are used as

detergents.



illustration the tissue is shown before and after
scraping fromthe slide (arrow). Unverd. = undiluted
sanple. Fig. 4 shows the correl ati on between Western
bl ot (nmeasurenent of the integrity of the proteins,
denonstration of antibody specificity) and the sinpl est
formof a reverse phase protein array (dot blot).
Different dilutions (1:2 to 1: 64) of a protein |ysate
of nornal colon tissue are investigated in Western
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ﬂrtﬁﬁbLetmertagtrFo?szwa sections with buffers

cont aini ng ferent reduction agents. (A) Intact
proteins were isolated from normal brain tissue with
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batterizevisuses ond reenacalyllar arganissel | | ysis can be wused as
detergents for the nethod according to the invention.

In particular SDS, sodium deoxycholate, CHAPS, Triton

Kibiclogisal srmplPa@re prefereki fixed ir ormalrd aad/or fixadeingemralin and

ation of detergent can be, for exanple,
%Pq%h?gg/owé%rgﬁnbul arly preferred

The present invention thus describes a method for the extraction of proteins from
formalin-fixed biological sample, whereby the biological sample is incubated in a
buffer at a temperature that is sufficient to release the proteins, whereby the buffer
comprises a detergent and no proteolytically active compound, and the biological
sample in the buffer is first heated and then further incubated at a temperature above
60°C.

The biological sample is preferably heated in the buffer for 5 to 40 min. Particularly

preferred the biclogical sample is incubated for a period of 20 min to 16 h.

A particular advantage of the present invention is that the released proteins are

essentially intact.
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the concentration range |lies between about 1-5%
Furthernore, the buffer can conprise additionally
reduci ng reagents such as 1,4- dithio-DL-threit, DTE
TCEP or MEA. Proteolytically active conmpounds within
t he nmeaning of the invention are understood to
conprises all protein-cleaving conpounds, for exanple
proteol ytic enzynes such as proteases, in particular
trypsin, chynotrypsin, papain, pepsin, pronase and
endopr ot ei nase Lys-C. Furthernore, proteolytically
active conpounds within the neaning of the invention
dihe détergenbris emeferaty S bsadiure edeaxpettolde e CHARSbT o 0%100,
‘Nd%%%iﬁﬂoBFﬁ%S%é?? such as bronocyan. Bi ol ogi cal

"'es wthin e neani ng of the invention can be
mhole organi sns, tissue sections, tissue sanpl es, body

[ r I
e ERIL APt 3 BB o PP SEB HocbB 1 i
§&Hpﬁﬁei@ﬁ&AECEEGNWﬂﬁwltures. The sanpl es can be hunan
or ani mal biol ogi cal sanples, but also sanples from
bacteria, viruses or a nonocellular organism The
WVhsinothe dmlowaﬁmaemlai%a sempler thbl i fixed dol formafio ramd | énrbedded in

?ﬁl‘yﬁﬁ’f 53 @%rémngt 58@#0 g’esc q]ded in paraffin. C

e pf |nven I on es a nethod for the
extraction of proteins from forrralln fi xed bi ol ogi cal

%‘ﬂ@b%taq@gf tfl@(nétll? Qéc% eﬁlwe?\ﬁ ethér?‘the Wgagﬁgrdtéln@can

a ure 'S Su |C|ent ore
bhéﬂmeoﬁaﬂwsmEWhereby the buffer conpri ses a detergent
and no proteolytically active conpound, and the
bi ol ogical sanple in the buffer is first heated and
treamtidulart the extradtad atodeln gan be fractipoaiat un enabosayerab8i€ps. The
bi ol ogi cal sanple is preferably heated in the buffer
for 5to 40 min. Particularly preferred the biological
S dwnes afearntagauis dhat dhd protesnspenibedubfed@ntly quantifids h. A
particul ar advantage of the present invention is that
the rel eased proteins are essentially intact. 10 The
flke quaydification giitled proddingis SDSerablydiammdded oy dhe hethed of Lowry or

gb'ﬁ!:§her-£5b to’fHer)&]JQQt’Ei‘"lcation methods, in particular protein arrays, can also be

used.

The extracted proteins can then be treated further by means of proteolytic enzymes
such as trypsin, chymotrypsin, proteinase K, papain, pepsin, pronase,
endoproteinase Lys-C, endoproteinase Glu-C - or glycosidases — such as
endoglycosidase H, N-glycosidase F, neuroaminidase) or phosphatases.

It is advantageous that the proteins can be used for at least one biochemicai assay.

For example, a preferred biochemical assay is a protein array such as a microarray,

in particular a sandwich immunoarray, antigen capture array or a direct protein array.

The biochemical assay can preferably serve for the determination of one or several

diagnostically or clinically relevant marker proteins.
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Noni det P40 or Tween20. The buffer preferably conprises
an additional reducing reagent such as 1,4-dithio-
DL-threitol, DTE, TCEP or MEA. \Wen the biol ogica
sanple is a sanple that is fixed in formalin and
enbedded in paraffin, it is deparaffinated before
protein extraction. An advantage of the nethod
according to invention is than the extracted proteins
can be further fractionated. In particular, the

c tej ragtiona ' 0 Y
FHLlsBT AR Bete ony al s LB S e S, e
suth smguamithsr. Jhast fof iesdmpEhdisqaset afid baglihgyncast be hiifferentiated.
' [ ferab [ ut, by f.
PLGhRFe. i RO REP e FEameG o8 ehetTalBRigt B order o
paalysecereaor momtreiemardmiakss can al so be used. The
extracted proteins can then be treated further by means
of proteolytic enzymes such as trypsin, chynotrypsin,
Prdicelerageciérrepaipei hiplogieps isampler Gnastissueesaiople ofai exswple a
- I.has -C. - gl ycosi dases - such as
ﬁ%@gf@%@%%g@g%%?%I\ﬁ’;tf%fggé;fn ais‘ggeﬁ"g, neur oam ni dase) or
phosphat ases. It is advantageous that the proteins can
; I at S bi ochem cal say.. . For, . )
BSaRl bierfia L Mlref e helRORP S oS as PRty active
aompgurgluch as a microarray, in particular a sandw ch
i mrunoarray, antigen capture array or a direct protein
array. The biochem cal assay can preferably serve for
Moezadtet, ¢rarpreaentonvastioo peovates siekitefoathe qliaatitatied extedclign ofr intact
.nic L. TR ej ns.. Ther eby the
&r'{?#%ésr%prlr%?@%rq@\ﬁ %%@Phggsgg{p?%sm%ﬂ%”g% gi cal sanpl es
can()& mdiepaystein thatichntaims narpodtaayticalhadtivefcompexadrzing,
dis e heal thy can be differenti ated,
Fur@%rc%tt)eﬁg&tt he assay can al so be carried out at a
hi gher nultiplex level in order to analyse one or nore

EAEHAD oI SoRgFRLL S Ml i "R, e
Nomidet R40-driTweetn20na @etérbentt. | s enbedded i n paraffin.

Particularly preferred the buffer does not contain a protease as proteolytically active

compound.

12



Particularly preferred the buffer does not contain a
protease as proteolytically active conpound. |

Mor eover, the present invention provides a kit for the
quantitative extraction of intact proteins from
formalin-fixed biological sanples conprising (a) A
buffer systemthat contains no proteolytically active
conmpound, and (b) a detergent. Preferably the kit
conpri ses SDS, sodi um deoxychol ate, CHAPS, Triton X100,
EHHUFhe FEEk M pid¥een 20 as detergent. Particularly
m‘t‘hT%_uf'fer does not contain a protease as
proteol ytically active conpound. 12 Enbodi nment
E&@Hmeef’ ATSRITR leRtractidil RbRY fBrrﬁﬁn{ fAgld R8s hd oM

formalin-fixed tissue In the followng a typical
protein extraction according to the present nethod is

fesrs rotns@.ngngd@b gaﬂ Rro%ﬁ'e&ﬁéétiolﬁﬁéﬁco}dw @qun@ryree{em Hethod is

proteln ari son

despribed i ﬁ%tahoﬂ@gnﬁ“ CRNY improvement (mngngteIQ yleTtHeof this method in
t
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mOﬂﬂes@neww@‘@sm otbersofathel siars\allthe pratese!. faufipse with Tamewhat

Hﬁ@re c?a}?ﬁ%g%ﬁg%ﬂq 85@ g%@ﬁ’be uts;ESe Tiealsed acH‘etérﬁgnt &g SDS,

sanp € subsequent I ncubal'l on

therheating ahthec@nirde gt 9@@0)0 HI0& and ke svbseglenttiagubatien at more
@dHicob® e, goﬁ@f(’ﬂta@@%&@y oRBt cji'l‘%ﬁdaddltlgn%otﬁ ggﬁgéé)?\e% e ur?ed

respectiv eat tr'eat ment "an e vol unes
Vg ymesAfog dhe 1aspeeliyedepbtredtmentandathe yomesiof |bgﬁercﬁant\4aef Also

Hr%ﬁféqF the mzR0al %nﬁﬁmt‘icﬁdof%g tlﬁ%@hﬂ%ﬁ%len%méf]eoﬁ mé[/!htanmally

or, or exa ul trasou
&eugm'etham aew) Prefer awnpleu withedltrasound. Treical émﬂStar@f valumes are

Ilf‘sgéc{ fital Y (8 lttg é.ﬁ‘P%l.%%lghﬁr St rfoPeﬁ b fEPn‘fﬁﬂ fhbéﬁi‘é?ue is

own In _ rs oteln array
shomadn Figr 8t Ehenfirst proteir @nravawmmfacmrotem%fm fqrmahrsﬂmwhsrsuﬁ is

$Hon ﬁF&’ SYRNERRINASE pRAAN Sy, 3BT ¥y, dot blot). Typi cal

procedu

Typicat procedure:

1. Prepare 2x10 pm sections from the same paraffin block

2. Deparaffinise sections

2.1. 10 min xylene, repeat 2x

2.2. 10 min 100% ethanot

2.3. 10 min 86% ethanol

2.4. 10 min 70% ethanol

2.5. Transfer sections to distilied water

3. Remove sections from distilled water, dry briefly (but should not dry out)
4. Scrape off tissue area with a canulla

5. Transfer excised tissue on canulla into 100 pl extraction buffer (EB)* (tissue from 2
sections per 1.5 ml reaction vessel)

6. Grind well in extraction buffer with Teflon pestle, place on ice

7. Vortex, place on ice

8. Repeat steps 6 to 7 once

9. Pull solution carefully through syringe carefully several times
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1. Prepare 2x10 pm sections fromthe sane paraffin
bl ock 2. Deparaffinise sections 2.1. 10 m n xyl ene,
repeat 2x 2.2. 10 min 100% ethanol 2.3. 10 mn 96%
et hanol 2.4. 10 min 70% et hanol 2.5. Transfer sections
to distilled water 3. Renove sections fromdistilled
water, dry briefly (but should not dry out) 4. Scrape
off tissue area with a canulla 5. Transfer excised
tissue on canulla into 100 pl extraction buffer (EB)*

[ e from2 sections per 1.5 nl reaction vessel) 6.
@.i\f]ogtléml%cq W€t raction buffer with Teflon pestl e,
pl1.aketenplaceon ite (Vowtke foanplshare centrifugatid®) Repeat steps 6

on Pul | lution carefully through syringe
:i:%lzéfn&'f‘l ?ﬁ%\%&%biﬁﬁms 13 10. Vortex, place on ice
13 .2 Nord 8XC shakee, TG0 rpoe (i f nuch foam short

rifugat.ion). 22 ,n _100C (water bath) 13. 2
ﬁ%ﬁ%@'@ﬁ%ﬁ@%&%’?’% 95%%@'“14. 15 mn centrifugation,
45 Supadatant pito frtbsh H6pdreatiamtedset o readysprofeidblysdte
reaction vessel -> ready protein |ysate * Preparation

of extraction buffer (EB): T-PER (r) (Pierce)/Lamii
‘1Pi2paratibix ol entractiorbbiiffee (EB)t DHER &i(Pleoned)/LBmattiophenol

bl Bl o et Brabef AL a0 S
2.5mi 1.25 M Tris/HCI (pH 6.8)

4.5 ml glycerol

2.8 ml beta-mercaptoethanol

1gSDS

to 10 ml with distilled water

[1 M Tris corresponds to 121.14 g ; 1.25 M corresponds to 15143 g

1000 ml - 151.43 g ; 50 ml - 7.6 g; adjust to pH 6.8 with conc. HCI]

b. 2x L&mmli buffer: 1000 pl 5x Lammli buffer + 1500 pl distilled water
¢. For 5 ml extraction buffer:

2.5ml T-PER ® (Pierce)

+ 2.5 ml 2xLammli buffer

+ ¥ complete Mini Protease Inhibitor tablet (Bayer)

Freeze aliquots at =20°C
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to 10 Ml with distilled water [1 M Tris corresponds to
121.14 g ; 1.25 Mcorresponds to 151.43 g 1000 m --
151.43 g ; 50 mM -- 7.6 g; adjust to pH 6.8 with conc.
HCI] b. 2x Lamm i buffer: 1000 pl 5x Lanm i buffer +
1500 pi distilled water c¢. For 5 m extraction buffer:
2.5 mM T-PER (r) (Pierce) + 2.5 m 2xLamm i buffer + A
conplete Mni Protease Inhibitor tablet (Bayer) Freeze
aliquots at -20C 14 Exanple 2: Protein extraction from

FEsBmpid 95 USrotbihNedtrdRionatrbif FEBET 8540 WithPHitd fiatiFBextiction

a further enbodi nent of the nethod according to the
ibwilenEB8n DTT (1, 4-dithio-DL- threitol) is used. DIT is
preferably used in the quantification of isolated
proteins, for exanple with the DC Protein Assay Kit(r)

fin aivrthee ecbagisment Bl ORAttd adserdingciodhabaentimasyT Ki4-githyio-DL-
f, i i e 9 i ; .
SRR e OTT & pRleaR i o e ahfiRblahofgtakl ratins. for
gsEMplaaridctie DfhBrofeiv Assaydet®from hescampanyi BreRad psthe fiigro BCA

tp.'%@af&@if@ﬁgﬁﬂ?\é#c@rargfs)_ (- ready protein |ysate can be

det erm ne rect with a cormercially avail abl e
protein quantification kit w thout the conponents -

"rﬁé%déﬁ RRfhfn SRR e80GHRn 'inEJHaEBFI Giled%t Wobdt Lh® 80“0
assay. ?’16 pr oteln concentrati Olg can e better neasure
wera het changedr The givantadef ofathisr erpbodimentt inehatalive | coneantation of

ﬁ‘éb%? p&eﬂi l#éﬁtﬁ gaf?% 'agteﬂmngd H?eéth%vim Qbommé%ﬁlv?available protein

content. | this way a yet nore-accurate neasurenent

Aeaniificatios kibtvitheat! taerccomipenerds t-hbereedpespedial maduaing agent -
\ 3 - ] |

B g A BantSE Ty U ELARIDREH) LR gk e

timean segon, tibapproprale ithemsaniele seyst thenDep diided owingeonly to the high

Brtdih L8RentintthisiRay™h JetMbRGecufafPA2hs @¥ment result is obtained and

hence the respective amount of protein can be used in down-stream applications.

1. Cut 2x10 ym sections from the same paraffin block and transfer to a reaction
vessel

2. Deparaffinise‘sections

2.1. 10 min xylene, repeat 2x

2.2. 10 min 100% ethanol

2.3. 10 min 96% ethanol

2.4. 10 min 70% ethanol

3. Add 100 pl extraction buffer (EB2)*

4. Vortex, place on ice

5. Pull up solution carefully into a pipette several times

6. Vortex, place on ice (if much foam: short centrifugation)

7. 20 min 100°C (water bath)

8. 2 hours 80°C (shaker, 750 rpm)

9. 15 min centrifugation, 4°C, 12500 rpm

10. Transfer supernatant into a fresh 1.5 m! reaction vessel = ready protein lysate

11. Quantification by commercial protein quantification kit
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2.2. 10 mn 100% ethanol 2.3. 10 m n 96% et hanol 2. 4.
10 mn 70% et hanol 3. Add 100 pl extraction buffer
(EB2)* 4. Vortex, place on ice 5. Pull up solution
carefully into a pipette several tinmes 6. Vortex, place
on ice (if nmuch foam short centrifugation) 7. 20 mn
100C (water bath) 8. 2 hours 80C (shaker, 750 rpn) 9.
15 min centrifugation, 4C 12500 rpm 10. Transfer
supernatant into a fresh 1.5 m reaction vessel 4 ready
REGHSHA diSalch niky o uast  fi cation by commercial -
protein quantificatron Kit 15 Alternative extraction
buf f & rM(TEBAJCI (8O 6BY Tri s/ HCl (pH 6.8) 20 % gl ycer ol
2 % TT (1,4-dithio-DL-threitol) Freeze
a|iq§§?é%§?y¥ OC 16 Patent clainms 1. Method for the
extr & ki3t of proteins froma formalin-fixed biologica
sanpl.e epy. 1. i.ol.ogi cal sanple is incubated in
a buf fa} %\fﬁg-%ﬁ%gﬁ’&%%&g?hat is sufficient to
rel ease the proteins, characterised in that the buffer
Qnprises, a fergent and no proteolytically active
@8%%%ﬂﬁw?méﬂdsﬁﬁg bi ol ogi cal sanple in the buffer is
first heated and the incubated further at a tenperature
greater than 60C 2. Method according to claiml,
wher eby the biological sanple is heated in the



buffer for 5 to 40 mn. 3. Method according to claim1
or 2, whereby the biological sanple is incubated for a
period of 20 min to 16 h. 4. Method according to any of
claims 1 to 3, whereby the rel eased proteins are
intact. 5. Method according to any of clains 1 to 4,
whereby the detergent is SDS, sodium deoxychol ate,
CHAPS, Triton X100, Nonidet P40 or Tween20. 6. Method
according to any of clainms 1 to 5, whereby the buffer
additionally conprises reducing agents such as
1,4-dithio-DL-threitol, DTE, TCEP or MEA. 7. Method
according to any of therasteat agirhsto 6, whereby the

bi ol ogi cal sanple, when it is a formalin-fixed sanple
enbedded in paraffin, is deparaffinated before the

P QActhdy fort ﬁ'\@%iﬂ%@tlo@ of MR3tbiagl fRGEar %‘rrﬂghr{-f&e@nbﬁofé{;lchlh€ampfe
claims 1 to 7, whereby after extraction the

ar ewhpmbuﬁee bﬂ%&i@aléﬁmp&jis igcubrtachiBcr Reterr afi m@emﬁf-r@ture that is

Wher@B¥nt f&ere?e?éEé 3fd %F’ot@iﬁ@tt%a@&@ﬁ?ecf frﬁmdtQHétb%ﬁerV\&ctnhbnses a
one or several nethod stages. 17 10. Method accord

ng
t o dateyoest apdanocpretepvticaltyoadive wre@pewd. tand Brthiclegieal sample in
Pr @ieh fHor A frst ﬁé@é@%H&"t‘ﬁé Mc%‘ﬁéﬁ fdhefat 4 lemPBERRAgreater than

according to claim 10, whereby the quantification of

t hB0%roteins is carried out by t he nethod of Lowy or
BCA. 12. Method according to any of the clains 1 to 11,
whereby the extracted proteins are treated wth

pr Medvidy eecording yerelpingut hwhrseby (hes bielogigal sBmPiepsi figated in the

prggﬁér@a@m&f)mp,apaln pepsi n, pronase, endoproteinase
Lys-C, endoproteinase glu-C - or glycosidases - such

as endogl ycosi dase H, N-glycosidase F, neuroam ni dase)

or Me%@%@u‘g@gé claid 1 YE3 hieky é’(‘éﬂgé% i§£ s@ IeQ% irfcuBhtER for

1to 12, wh the prot'ei ns or a east
ona PBiiet pedf B t0é§§ay

4. Method according to any of claims 1 to 3, whereby the released proteins are

intact.

5. Method according to any of claims 1 to 4, whereby the detergent is SDS, sodium
deoxycholate, CHAPS, Triton X100, Nonidet P40 or Tween20.

6. Method according to any of claims 1 to 5, whereby the buffer additionally
comprises reducing agents such as 1,4-dithio-DL-threitol, DTE, TCEP or MEA.

7. Method according to any of the claims 1 to 6, whereby the bioclogical sample,
when it is a formalin-fixed sample embedded in paraffin, is deparaffinated before

the protein extraction.

8. Method according to any of the claims 1 to 7, whereby after extraction the

proteins are further fractionated.

9. Method according to 8, whereby the extracted proteins are fractionated with one

or several method stages.
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14. Method according to claim 13, whereby the

bi ochem cal assay is a protein array such as a

m croarray, in particular a sandw ch i mrunoarray, an

antigen capture array or a direct protein array. 15.

Met hod according to claim 13 or 14, whereby the

biochenical assay serve the determ nation of one or
re diagnostically or clinically relevant mark

10.Heshed RsCordiey (wBniad the cldeTta 8. WharaRyLbe SiEE proteins are
f I bi ol I
tssgrﬁr%%@% 'I'y é?.&ﬁbas rom at east two 1I70 ('i)/glt ﬁgd

conpared with one anot her.
accordi ng to any of the clainms 1 to 16, whereby the

bi ol ogi cal e is a tissue sanple. 18. Mthod
11.Metbe ﬁﬁgomd@ nrRx/cféfm t1Re whesehisthe qt@rtt'ﬁcampétﬂe Rneéeins is carried

BUPhY e/ MetiRbd ¥f BEMHyE gERTPOUNd 1S a protease. 18

12.Method according to any of the claims 1 to 11, whereby the extracted proteins are
treated with proteolytic enzymes such as trypsin, chymotrypsin, proteinase K,
papain, pepsin, pronase, endoprotei'nase Lys-C, endoproteinase glu-C — or
glycosidases — such as endoglycosidase H, N-glycosidase F, neuroaminidase) or

phosphatases.

13.Method according to any of claims 1 to 12, whereby the proteins are used for at

least one biochemical assay.

14.Method according to claim 13, whereby the biochemical assay is a protein array
such as a microarray, in particular a sandwich immunoarray, an antigen capture

array or a direct protein array.

15.Method according to claim 13 or 14, whereby the biochemical assay serve the

determination of one or more diagnostically or clinically relevant marker proteins.

16.Method according to claim 15, whereby the marker proteins from at least two

biological samples are compared with one another.

17.Method according to any of the claims 1 to 16, whereby the biclogical sample is a

tissue sample.

18.Method according to any of the claims 1 to 17, whereby the proteolytically active

compound is a protease.
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