-1- SPECI FI CATI ON NOVEL METHOD FOR SPECI MEN PREPARATI ON, WHI CH ENSURES
PRESERVATI ON OF Tl SSUE MORPHOLOGY AND NUCLEI C ACI D QUALI TY TECHN CAL FI ELD
[0001 ] The present invention relates to a method for tissue specinen
preparation, which ensures the maintenance of tissue norphol ogy and nucleic
acid quality. Mre specifically, the present invention relates to a method
for tissue specinen preparation, which |§ based on a conbi nation of
fixation with PFA fixative and enbedding i'n paraffin by the AMeX nethod.

The present invention also relates to a tissue speci nen obtai nabl e by the
above nethod, a nethod for testi nPEGEIGAAIONy of mMRNA in cells within such
a tissue specinen, and a nethod for preparing a sanple suitable for DNA

m croarray gen®N@Xpr e4sTIdoah@RySHECIMIYN PREPYRAIION WHISHENPERERen.
BACKGROUND ART [ 0002] Wen clinical sanples or |aboratory ani nmal | es are
Used i n gend REQTIRETION ORHEISFIFVIRBAEOR NN GRITE oA FARUARBRRol ogy .
nucl ei ¢ acids have usually been extracted fromtissue grafts of a certain
size and used for analysis. However, tissue grafts contain various cells
other than target cells, and hence these various cells have al so been

i ncl uded f16F §f9sfgﬂﬂ% conventional cases. To solve this problem a
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and a method for preparing a sample suitable for DNA microarray gene expression analysis
by using such a tissue specimen.

BACKGROUND ART

[0002] When clinical samples or laboratory animal samples are used in gene expression
analysis by Gene Chip (DNA microarray) technology, nucleic acids have usually been
extracted from tissue grafts of a certain size and used for analysis. However, tissue grafts
contain various cells other than target cells, and hence these various cells have also been
included for analysis in conventional cases. To solve this problem, a technique has been
developed, in which specific cells to be targeted are collected from thin sections prepared by
histopathological procedures (microdissection) and used for analysis. In recent years,
instruments used for this purpose have been commercially available from a plurality of
manufacturers and used widely.

[0003] For microdissection, thin sections prepared from frozen tissue samples embedded in
OCT compound or the like are generally used. Thin sections of frozen tissue samples
(frozen sections) are obtained simply by freezing fresh tissue grafts, and such simple
preparation ensures the maintenance of nucleic acid quality. However, in frozen sections,

tissue morphology cannot be maintained satisfactorily, which often makes it difficult to



sufficiently distinguish cells fromone another, depending on the type of
tissue to be used or <cell to be targeted. For exanple, in the case of
prostate cancer tissues containing normal region, hyperplastic region,
precancerous region (PIN, prostatic intraepithelial neoplasia) and cancer
region in conbination, it has been very difficult to distinguish and isolate
only cancer cells. On the other hand, fqgrmalin-fixed paraffin sections
conventionally prepared ensure good maintenance of tissue norphol ogy, but
suffer from serious degradation and degeneration of nucleic acids during
fixation arfticipnibeéssngdsh wdiisdlonhase sader) depempiog sn Heatypt of Gaue yo itisedor
accurate gene expression analysis with nucleic acids (RNAs) of good quality.
[ 0004] Si exiktothiegsngetefli x Aol enanglls on duraasespigndgate caden dssueatomainofg progki ns or
nucl eic acids, the maintenance of tissue nnrphology and the avoi dance of
nucl ei ¢ amgcbndbgmfapllasucowgmnepreswcem@s sqseerk(PIN: piolseirs inthagpithelial neankesid)y
contradictory. As a result of many years of studies, the inventors have
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AMeX method (Patent Document 1, Non-patent Document 1, Non-patent Document 2).
PLP (periodate-lysine-paraformaldehyde) fixative has been developed for preparation of .
frozen sections that are intended for use in immunohistochemical staining, with the aim of
minimizing the influence on immune reactions and maintaining tissue morphology (Non-
patent Document 3, Non-patent Document 4, Non-patent Document 5). The PLP fixative
refers to a fixative composed of periodate-lysine-paraformaldehyde, and its general
composition is as follows: 0.01 M NalOy, 0.075 M lysine, 0.0375 M phosphate buffer, and
2% paraformaldehyde. The paraformaldehyde concentration may be adjusted as
appropriate, generally in the range of 1% to 6 %. On the other hand, the AMeX method
(acetone, methyl benzoate and xylene method) is a relatively new paraffin-embedding
method developed by Sato et al. (Non-patent Document 6, Non-patent Document 7), which
is reported to allow detection of even antigens that are difficult to detect in ordinary paraffin
sections.

Patent Document 1: Japanese Patent Public Disclosure No. 2002-82026

Non-patent Document 1: Suzuki M et. al., Histol Histopathol 1999; 46: 679-86



Non- pat ent Docunment 2: Suzuki Met al., Exp Anim 1998; 47: 211-14 Non- patent
Docunent 3: McLean 1 Wet al., J I listochem Cytochem 1974; 22: 1077- 83
Non- pat ent Docunent 4: Sisson Sp et al., J Hi stochern Cytochem 1980; 28:
441-52 Non-patent Docunment 5: Rantala | et al., J H stochem Cytochem 1982;
30: 932-37 Non-patent Docunent 6: Sato Yet al,, AmJ Pathol 1986; 125:

431- 35 Non-patent Docunent 7: Sato Yet al., AmJ Pathol 1992; 140: 775-79

DI SCLOSURE OF THE | NVENTI ON PROBLEMS TO BE SOLVED BY THE | NVENTI ON [ 0005] In
t he above net hods conventionally used for specinmen preparation, it was
difficult to Bosypaent DecumémtleSande Met dotkpAintieu®98p4pRRal-dgy and nucl eic
acid quality. An object of the present invention is to develop a nethod for
speci nen pr epaNatipetent Whiwohergs M@ san h etahi htlstahen Oftodwihl 9745 80el 077-

nor phol ogy and nucleic acid quality (particularly RNA quality). Another

obj ect of83he present invention is to prepare a specinen by this nethod,
fromwhich desired cells are then collected by m crodi ssecti on and analyzed
for gene expredenwatent NEANSRARSSSMNANG A HE HProdIcEMSY[0oboB]1988; 28: téEdPt of

extensive and intensive efforts made to achi eve the_ above O%k§Ct the
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extraction o nuc eic acids an though it is generally
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to sufficiently distinguish cells fromone another.

of the present invention is to develop a method for specimen preparation, which ensures the
maintenance of both tissue morphology and nucleic acid quality (particularly RNA quality).
Another object of the present invention is to prepare a specimen by this method, from which
desired cells are then collected by microdissection and analyzed for gene expression,
MEANS FOR SOLVING THE PROBLEMS

[0006] As a result of extensive and intensive efforts made to achieve the above objects, the
inventors of the present invention have found that the combined use of fixation with PFA
(paraformaldehyde) and embedding in paraffin by the AMeX method allows preparation of
specimens that ensure the maintenance of tissue morphology and nucleic acid quality
(particularly RNA quality).

[0007] The inventors of the present invention have further developed a technique of great
significance in using tissues from tissue banks. In standard tissue banks, most tissue
samples are frozen for storage (SNAP-Frozen samples), and these samples have been used
primarily for extraction of nucleic acids and/or proteins.  Although it is generally possible
to use SNAP-Frozen samples for preparation of frozen sections, tissue morphology cannot
be maintained satisfactorily in these sections when compared to ordinary paraffin sections,

which often makes it difficult to sufficiently distinguish cells from one another. The



inventors of the present invention have al so found that when SNAP-Frozen
sanples are processed by the PFA- AMeX-Paraffin nmethod, it is possible to
prepare paraffin blocks that ensure the maintenance of tissue norphol ogy
Wi thout inpairing nucleic acid quality (particularly RNA quality). [00081
Nanely, the present invention provides the followng. (1) A nethod for
speci nen preparation fromvarious frozen or unfrozen organs or tissues
(excluding hard tissues) of the whole boéy, whi ch conprises the foll ow ng
steps: 1) fixing a target organ or tissue with PFA fixative; and 2)

enbeddi nginvBfto&saITRhé Prepait advientiomfavichsoAvaxd tat Waen SNAP-Theemedniglds aecor di ng
to (1) above, wherein fixation with the PFA fixative is acconplished by

i mer si onpro¢c&sed he theat Brod MeX - Maetiffig ntethod] )t iopossdie @ljoveare pwiatfin Hluckshiat
conprises the step of preparing thin sections after paraffin enbeddi ng by
t he AMeX emstitroitie n{adntedmee wetiksod nagplorldgyngithout(i@paiaingweclewhicehqdality her
conprises the step of deparaffinizing and rehydrating the resulting thin
sect i ons. (Ha8jcukhly R¥Apdlisdcording to (4) above, which further conprises the
step of tissue staining, inmunohistochem cal staining or enzyne
hi st ochernl 48] Bagichi Hig. presnt Miventirst ioddacbefellawngo any one of (1) to (5)
above, which is a nethod for preparing a prostate tissue specinen. (7) The
met hod actlor di AgnetBoGfy sBefrdmen preppratign from wHHpe rogpn ehuiiEozgn EgaReQr f or
preparing . a prostate cancer tissue specinen. (8) Specinens, of various organs
or Tiss ueESSPé&@P(&]&FiW@C}ﬁ&f pssuPy élge)wgqle DD MB‘SEC%‘HHVFS Ui P t9Bt ai nabl o
by the nethod according to any.one o to. (5 bove. (9) The specinen
accordingﬁ}o (g}ﬂﬁﬁ%@%gt%ﬁﬁ%ﬂyvﬁua“6&&§%%@§§P§s speci men. (10) The
speci men accordi .0 (,8) above i.ch.i rostat e cancer tissue specinen.
(11) A rre?%od ?IBB&}C{«%\%% }(hﬁﬁalfnﬁén ailfﬁﬁﬁv t&ﬂ%“@%‘fa s within an organ or
ti ssue spgci i ri t f.ol | ow . 1 | | ecting desired
cells fro annig%g%ﬁggn?ﬁgéugt§g§€#ﬁ§%\@%¥§$ﬁ§%P§&§§%€H%%%§?ﬁgﬁggg-

accomplished by immersion.

(3) The method according to (1) or (2) above, which further comprises the step of

preparing thin sections after paraffin embedding by the AMeX method.

@) The method according to (3) above, which further comprises the step of

deparaftinizing and rehydrating the resulting thin sections.

(5) The method according to (4) above, which further comprises the step of tissue

staining, immunohistochemical staining or enzyme histochemical staining.

(6) The method according to any one of (1) to (5) above, which is a method for

preparing a prostate tissue specimen.

(7 The method according to any one of (1) to (5) above, which is a method for

preparing a prostate cancer tissue specimen.

(8) Specimens of various organs or tissues (excluding hard tissues) of the whole body,

which are obtainable by the method according to any one of (1) to (5) above.

9) The specimen according to (8) above, which is a prostate tissue specimen.

(10)  The specimen according to (8) above, which is a prostate cancer tissue specimen.

(11) A method for testing the quality of mRNA in cells within an organ or tissue

specimen, which comprises the following steps:

1) collecting desired cells from an organ or tissue specimen obtainable by the method



according to any one of (l) to (7) above; 2) extracting total RNA fromthe
collected desired cells; 3) synthesizing cDNA fromthe extracted total RNA
by reverse transcription reaction; 4) using the synthesized cDNA as a
tenplate to anplify the 5- and 3-termnal regions of R-actin by PCR and 5)
calculating the ratio of anplification products between 5- and 3-term nal
regions of (3-actin, whereby cells whose 3-term nal region/5-term nal
region PCR product ratio is below a gi verr val ue are determnined as havi ng
good nRNA quality. (12) The nethod according to (11) above, wherein the
desired ceatésdiageo ey becofad) y(7) abeweodi ssection fromthe organ or tissue
specinen. (13) A nethod for preparing a DNA m croarray sanple, which

conpri ses 2 he feairhaimigngtal BiNepSomlihe cadlecedtdesigeddedlsy ed cells from an organ or
ti ssue speci nmen obtainable by the nmethod according to any one of (1) to (7)
above; 2) 3best ispigthefignguBRNA frowf therRNraciad tbtabREG! berverse drssarptiose¢dcon:n t he
follow ng manner: a) extracting total RNA fromthe collected desired cells;
b) synt hedzi ngsiapiae §indiasizaé cERYA afct weplase B anmMNXYBle PednsrSeermmahsagionst i on
reaction; c¢) using the synthesized eDNA as a tenplate to anplify the 5- and
3-t er m nalof Brasgn&nd Bk ardactin by PCR and d) calculating the ratio of
anplification products between 5- and 3-termnal regon of R-actin,
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microdissection from the organ or tissue specimen.
(13) A method for preparing a DNA microarray sample, which comprises the following
steps:
1) collecting desired cells from an organ or tissue specimen obtainable by the method
according to any one of (1) to (7) above;
2) testing the quality of mRNA in the collected desired cells in the following manner:
a) extracting total RNA from the collected desired cells;
b) synthesizing cDNA from the extracted total RNA by reverse transcription
reaction;
¢) using the synthesized cDNA as a template to amplify the 5- and 3-terminal
regions of B-actin by PCR; and
d) calculating the ratio of amplification products between 5- and 3-terminal regions
of B-actin, whereby cells whose 3-terminal region/5-terminal region PCR product ratio is
below a given value are determined as having good mRNA quality; and
3) extracting total RNA from the cells determined in step 2) as having good mRNA
quality and using the same to synthesize cDNA, from which cRNA is further synthesized.
(14) A method for performing hierarchical clustering analysis in a DNA microarray,

which uses the sample obtained by the method according to (13) above.

ADVANTAGES OF THE INVENTION



[ 0009] The PFA- AMcX-Paraffin nmethod, in which fixation with PFA is conbi ned
with enbedding in paraffin by the AMeX nethod, is a nmethod for specinen
preparation which ensures the naintenance of both tissue norphol ogy and
nucleic acid quality. In the case of tissues (e.g., prostate cancer tissue)
whose cells are difficult to sufficiently distinguish in frozen tissue
sections, this nethod is found to be very useful in collecting target cells
by mcrodi sseetion under observation of °ti ssue nor phol ogy, and further in
anal yzing gene expression in these cells by using a DNA mcroarray. [0010]
The i nven{@os] Ohe Pha- pVeXePiraifivasithbdinkeneh fixationerith PBAd ddnginsdenhsanpl es
frozen for storage (SNAP-Frozen sanples) are processed by the

PFA- AMeX- Babeddinginneirdftid byithe A8leXpmediod] B8 atmetho® fiarspeaeaptdparadioaeksct hat
ensure the mai ntenance of tissue norphology wthout inpairing nucleic acid
qual i ty. Whsusesfthoohiangeriandé cBlh@b tishietndrhbolPEAaMeXeiPacidfofunitymefintd chs ofer y
useful in preparing paraffin blocks that ensure the nai ntenance of tissue
mor phol ogyisses (fadut prioptpigi canery tssue) avhosaedlld arpudilfiaut, tospraidntly distmgnishaxzen
tissues in standard tissue banks gtissue sanpl es are generally frozen for
st or age) . [BRITESSPESCRPIS oy mothopHE fordve Reseposgiy i mlgmneg wredticglly® 1 is a
phot ogr aph .under a m croscope show ng a HE-stained tissue imge of a thin
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tissue morphology without impairing nucleic acid quality, starting from frozen tissues in

standard tissue banks (tissue samples are generally frozen for storage).

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] [Figure 1] Figure 1 is a photograph under a microscope showing a HE-stained tissue
image of a thin section from a clinical frozen tissue specimen of human prostate cancer
tissue.

[Figure 2] Figure 2 is a photograph under a microscope showing a HE-stained tissue
image of a thin section from a clinical PFA-AMeX-Paraffin specimen of human prostate
cancer tissue.

[Figure 3] Figure 3 shows the results of hierarchical clustering analysis of gene
expression profiles in prostate cancer and prostatic hyperplasia tissues, along with the
results of tissue morphological observation of each specimen. In the tissue morphological
observation, determination was made according to the criteria described in the General Rule
for Clinical and Pathological Studies on Prostate Cancer, third edition (edited by Japanese
Urological Association and Japanese Society of Pathology, Kanehara Publishing, 2001).

In the dendrogram, 128, 112, 133 and 140, which were samples from prostate patient tissues,



were found to have prostatic hyperplasia, as anal yzed by tissue

nor phol ogi cal observation. [Figure 4] Figure 4 is a photograph under a

m croscope showing a HE-stained tissue image of a thin section froma

speci nen prepared from SNAP-Frozen (frozen) human prostate cancer tissue by
t he PFA- AMeX- Paraf fin nethod. BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON

[ 0012] The speci nen preparation nmethod of the present invention is
applicable to a wide range of aninals,'?egardless of their type, including
anphi bi ans, reptiles, birds and nmammuals, with mamual s being particularly
pref er r edwefed0dd] toAmve peshtdiR S bapldshe aphiahsed by aissieUuso@phgRaiaDsbsehAFUES
(excluding hard tissues) of the whole body" is intended to nean all organs
or tissues disfhiglhutdédigved it hphobgheh bodty aofictdieopeathowengenHitedt@inedetizapt f or
hard tissues such as bone tissue. An organ or tissue particularly suitable
for the newdpedfefthinectpmesenta spesiswehipoapaies! fprm SiNatRFtazss (Eozgnd0ddhn The

nmet hod of the present invention can he used for frozen or unfrozen organs or
ti ssues. Mosgic @neydisswalmpthed FArdEX-Panafist methge. (e. g., SNAP- Frozen

sanpl es), which are obtained fromtissue banks, also faII wi thin the
present |Eﬁéﬁ@ﬂ@ﬁﬁ3T@Ei%TRRNTNﬁ@3H$ﬂHHHH&VEFHEOBfesent i nvention, an organ
or tissue excised froman animal is first fixed with PFA flxatlve The term
"PEA fi xatdWél %m:gn%prsp%mm mgHof of thegiesept ixenting is applesshleds apyidgi | ut i ng
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AMBX et hagabte&or the method of the present invention is prostate tissue.
[0014] The method of the present invention can be used for frozen or unfrozen organs or
tissues. Thus, tissue samples frozen for storage (e.g., SNAP-Frozen samples), which are
obtained from tissue banks, also fall within the present invention.
[0015] In the method of the present invention, an organ or tissue excised from an animal is
first fixed with PFA fixative. The term “PFA fixative” refers to a solution for cell fixation,
prepared by diluting a 1% to 6% aqueous paraformaldehyde solution with a buffer (e.g.,
phosphate buffer). Preferably, 4% PFA fixative (4% paraformaldehyde/0.01 M PBS (pH
7.4)) 1s used for this purpose.
[0016] Fixation with PFA fixative in the present invention may be accomplished by
immersing a target organ or tissue in PFA fixative containing 1% to 6% (preferably 4%)
paraformaldehyde at a temperature of 0°C to 8°C, preferably about 4°C for 2 to 40 hours,
preferably 6 to 30 hours.
[0017] Then, the fixed organ or tissue is washed with phosphate-buffered saline or the like.
In this case, a part desired to be observed may be excised from the organ or tissue before

being washed.

[0018] The organ or tissue thus prepared is then embedded in paraffin by the AMeX method.




The AMeX nmethod is a paraffin-enbedding nethod involving fixation in cold
acetone, dehydration with acetone, clearing with nethyl benzoate and

xyl ene, and enbedding in paraffin. More specifically, the organ or tissue
is imersed in acetone at -25C to 8C, preferably -20Cto 6C for 2 to 24
hourrs, preferably 4 to 16 hours. Next, the acetone containing the tissue
is warnmed to roomtenperature, or alterngtlvely, the organ or tissue is
transferred to another acetone kept at omtenperature, followed by
dehydration at room tenperature for 0.5 to 5 hours, preferably 1 to 4
hours. NeXbg AMeX methad ioa ptiafsuembsldigartdd ilylbeg Agatiiommarceétadeneet hyl
benzoate at roomtenperature for 0.5 to 3 hours, preferably 0.5 to 2 hours
and in xyﬁ@néﬁﬁmnWU&WﬂﬁéwpeﬂQKUEENmbHWQD$b@§D®fH@d%§kngﬁ®ﬁ@mdbﬂ9mg16 to 2
hours, and then enbedded by being soaked in paraffin at 55C to 65C

pr ef er abl pars@i@. t Yorg 3psaileally, the oxzansutissueds sn@erssil y acetanet MHGESo 81he or gan
or tissue paraffin block thus obtained by the PFA-AMeX nethod is stored at
| ow t enpeP&futRY ot togse. fof dep1 ot howrs.imefefabhet by 1 QRIS t i PathaPEiAND| ock
obt ai ned above is sliced with a mcrotone or the like tqQ prepare thin

sect i ons, anéfrm’é‘ﬁélaﬂ ByPUe EpRFAT AT FERPAHErer ehytRA V- e qrisaue s
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stai ni ng gyai | ﬁ@lﬂ?enfé?ﬁbe'dﬁgd b bahgkfdey iPahafii 4-558Thegsed p?&&tabenﬁg eap be

used (e.g., PAS stai ning, Genmsa staining, toluidine blue staining).

Mor eover, gd foantih b%h@spﬁwrmpI1etof3%uksmﬂmmrggnqgh@mec@draﬁhadlwmgwan be
used (e.g., various antibodies against cell surface antigens,

cyt oskel epsifised B tearRA IANEX niakdd i€ 8fored &YbOKéNpGatuadiagivge nol ecul es and so
on). For enzynme hi stochem cal staining, stains available for use on

sections EaAN9pAt tikeind ef @e, the paradiis bisthbb@ined abond i9gliAddRyitiAEhicrbRAR: or and
esterase). T o stain pathological tissues, exanples of staining available
for use ithellikdeo p@pare thin sections, followed by deparaffinization and rehydration of the thin
sections. Deparaffinization and rehydration may be accomplished in a known manner.
For example, deparaffinization may be accomplished with the use of xylene and/or toluene,
while rehydration may be accomplished with the use of alcohol and/or acetone.
[0020] The thin sections thus obtained are optionally further stained by tissue staining,
immunohistochemical staining or enzyme histochemical staining, and then provided for
observation.
[0021] When specimens prepared by the method of the present invention are stained by
tissue staining (special staining), any type of staining available for use in ordinary paraffin-
embedded sections can be used (e.g., PAS staining, Giemsa staining, toluidine blue staining).
Moreover, all antibodies suitable for immunohistochemical staining can be used (e.g.,
various antibodies against cell surface antigens, cytoskeletons, extracellular matrices,
cytokines, adhesive molecules and so on).  For enzyme histochemical staining, stains

available for use on sections can be used (e.g., various stains including ALP, ACP, TRAP,

and esterase). To stain pathological tissues, examples of staining available for use include




Hemat oxyl i n- Eosi n stai ning for general purposes; Van G eson staining, Azan
staining, and Masson Trichrone staining for collagen fibers; Wigert
staining and El astica Van G eson staining for elastic fibers; and

WAt anabe' s silver inpregnation staining and PAMstaining (Periodic acid

met henam ne silver stain) for reticular fibers and basenent nenbranes.

[ 0022] The present invention al so provides speci nens of various organs or

ti ssues (excluding hard tissues) of the’whole body, which are obtai nabl e by
t he above nethod. Particularly preferred specinens are those of prostate

ti ssue andeprosylat-Eosiancening feasaeecrabpirposs gVamobickomsthiachg, Aeaestainife)82B]

Organ or tissue speci nens obtainable by the nethod of the present invention
can be uBkssohdricirramt $thingwt foopoltsfzen dibers; Wiigersthinieg and GlastiRNMargUedson y i n
cells within the organ _or tissue specinens. To collect desired cells from
the ti ssudaigpadphelagic fikers;gng Mefterakbls silve lmpecenptier deinywendi M seamng ques,
particularly |l aser mcrodi ssection (LMD). LMD.is a new research tool which
uses an i Wstipdissatd Metheingnige pides stain) fagicHedar Boainard kascrmsnomembragstope, by
whi ch a cIunE ff target cells on a tjssue. section can be excised, picked and
col | ect edO9y2] HhrePnestdi invgAipralye ATWVEES AP LRENSSURTIBHS Qg OTdISHI%r oscope.

Since this technique.all col lL.ection. of a targe el oup from a body
Uissue, | ©xFadpEddiiisus) of frecaely bosh ol s Oﬁﬁaﬂﬁ%ﬁyp%e%w gehedi <
expressed, i Lch of various cells constituti.ng the tissue in the ,body. As
o’ et abRe R Prafrss e it B, So i aktalt B AR Re sty SyPuivin e

M crosystens%]%%%egﬁwﬁ§gd. [ 0024] Then, the collected desired cells may be
treated i%eg’knomm nmanner to extract and quantify total RNA. Moreover

aft er R%@Eﬂ]g%lh%?ttiis%’spmg §%tﬁﬁﬁﬁ%%§%@@ﬁlﬁ)ﬁio?% ;ﬁ%‘ééﬂ?m L:htg(%}\&frlibgri mer s

and reve criptase to synthesize e synthesi ze used
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foll owed by cal culating the ratio of anplification products between 5-

3-term najissué §eicBASsOf Th3oBEdtidBsiradher e Ryml @k aksuB¥eGRBnD &t & pRIEELERS use
degradation or nRNA can be tested for its quality. Since Ractin is a gene

expr essedmidiod@Nésdaneehiigudl partit Saue fasandice®lidsSctidrt (LMBN bEMUISRG RS an
i ndi cator for quality conparison of RNAs contained in various tissues and

cell's. | nrebdi@cHioeB®hichiudyedit indium Samali@g awnes aradidier dinfadted &OA BIdrbscops, M nal

regi on PCR -10- ‘
by which a clump of target cells on a tissue section can be excised, picked and collected by
the laser while monitoring the section under a microscope. Since this technique allows
collection of a target cell group from a body tissue, it is possible to precisely know how
much a specific gene is expressed in which of various cells constituting the tissue in the
body. As an instrument for microdissection, for example, an AS-LMD system (Leica
Microsystems) may be used.
[0024] Then, the collected desired cells may be treated in a known manner to extract and
quantify total RNA. Moreover, afier RNA quantification, mRNA is reverse-transcribed
with oligo dT primers and reverse transcriptase to synthesize cDNA. The synthesized
c¢DNA is used as a template to amplify the 5- and 3-terminal regions of -actin by PCR,
followed by calculating the ratio of amplification products between 5- and 3-terminal
regions of P-actin, whereby total RNA can be tested for degradation or mRNA can be tested
for its quality. Since (-actin is a gene expressed in abundance in all tissues and cells, it
can be used as an indicator for quality comparison of RNAs contained in various tissues and

cells. In the present invention, samples whose 3-terminal region/5-terminal region PCR




product ratio is below a given value are determ ned as havi ng good nmRNA
quality. The 3- termnal region/5-termnal region PCR product ratio is
preferably 20 or less, nore preferably 10 or | ess, and even nore preferably
5 or less. [0025] In the present invention, a sanple determ ned as having
good nRNA quality by the above nethod may further be used to prepare a DNA
m croarray sanple. Fromthe total RNA o{ such a sanpl e determ ned as havi ng
good nRNA quality, a | abel ed cRNA probe “‘may be prepared, for exanple,
according to standard procedures provided by Affynetrix, Inc.. and gene
expr essi oprodattaratimys izdowo bigatenediuesire detarnbiiédd a9 leavoay gayd @R Apdiityd e dTHe G-
clustering analysis. [0026] For exanple, in hierarchical clustering

( hi er ar chiecminac tagsdrg5-tamahat s¢gon BERnirqdie} ratabats arefanklyileraesshinoesd | y
classified on the basis of simlarity, and the results obtained can be

expr essedperserably rl@er désagamdrave Thwreselaibly B l¢sschni que nmakes it easy to
understand the inplicational relationship between clusters in a w de range
from det al?024] & the Preseatanygrionoa sqeplg Heigimaed s bating goodna R&odralitn by He
Exanpl e section described later, in the case of using cells _obtained from
speci mensapvEpRgtReH By dpehepbausdeie-noenas & DANAYBYHedrahraoetlat ef rornihe dotal
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by nor phologi vati on as being poor]y-differentiated adenocarci noma
or nodera g@§g%?&$§§%ntiated adenocar ci noma were found to show a hi gher
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adenocar Ch OB, RBRG1TeRSsi BN BRIDAGIE S BRATYy, dhd TR efilis¥b8Ene A be _
noderatel y-differenti ated adenocarci noma speci nens, and speci nens determ ned

by nor phetQeisedhs Pheeanmatdndn A 1@%io&'ﬁli@%@ﬁﬁi&iu@infaf(&ri_?lesity% addMehgd feund to
forma cluster earlier than others. This result indicafted that gene
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observation were obtained. u
rough classification. As shown in the Example section described later, in the case of using
cells obtained from specimens prepared by the PFA-AMeX-Paraffin method, prostate
cancer specimens and prostatic hyperplasia specimens showed mutually different gene
expression patterns, so that the prostate cancer specimen group and the prostatic hyperplasia
specimen group were distinguished as separate clusters. On the other hand, there was a
high similarity in gene expression pattern between prostate cancer specimens or between
prostatic hyperplasia specimens. Further, among the prostate cancer specimeﬁs, those
determined by morphological observation as being poorly-differentiated adenocarcinoma or
moderately-differentiated adenocarcinoma were found to show a higher similarity in gene
expression pattern between poorly-differentiated adenocarcinoma specimens or between
moderately-differentiated adenocarcinoma specimens than between poorly-differentiated
and moderately-differentiated adenocarcinoma specimens, and specimens determined by
morphological observation as being poorly-differentiated were found to form a cluster

earlier than others. This result indicated that gene expression patterns faithfully reflecting

the results of morphological observation were obtained.



[0027] In standard tissue banks, nost tissue sanples are frozen for storage
( SNAP- Frozen sanples), and these sanples have been used primarily for
extraction of nucleic acids and/or proteins. As to tissue norphol ogi cal
observation, although it is generally possible to use SNAP-Frozen sanpl es
for preparation of frozen sections, they have a difficulty in the

mai nt enance of tissue norphol ogy mhen coqpared to ordinary paraffin
sections. For this reason, specinmens viere prepared for SNAP-Frozen sanpl es
(frozen tissues) by the PFA- AMeX-Paraffin nmethod, and these speci nens were
eval uat ed[00Q7] mmamiaidwtﬁsnabmsgﬁqottit'&%ﬁmﬁ]ﬁhﬁs@h@ﬁ@g@h fanetofape (FRNR-Froadd ty. As
aresult, inthin paraffin sections of the specinens prepared fromthe
SNAP- Fr ozemp¢s),cnenhess aapples hbye bdve uRFd priivecky Par aftfactiomef edcic ntids wakor

possi ble to distinguish tissue norphology with substantially the sane

accur acy poteims. tAsitn tissucahéiphokgrnl drssrvafioRRihandXit Rageatfally popelle tens
prepared fromunfrozen tissues, while the nRNAs nai ntai ned were confirnmed
to be of SUBStEATiredampleser s@n@raqglapf frgzeasseetings. they hayserdifpaidtygnéisar ed from
unfrozen sanpl es. EXAMPLES [0028] The present inventiqon will| be further
descri bedMRRIGHBRE Qfdisang mpyphataey gth eﬁlﬁ@mpﬂffﬁltawda@arém%ﬁ%ectl@m cHoatles not
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Servation o Issu tissues used were ob alned
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par af or may,AghydelR R sinthintath@d were confirmed to be of substantially the same quality as that
of specimens prepared from unfrozen samples.
EXAMPLES
[0028] The present invention will be further described in more detail by way of the
following examples, which are not intended to limit the invention. Various changes and
modifications can be made by those skilled in the art, and these changes and modifications
also fall within the present invention.
[0029] It should be noted that for all of the specimens used in the following examples, IC
(Informed Consent) was obtained from patients and their consent was also obtained for use
of the specimens for research purposes.
Example 1: Preparation of specimens
(1) Preparation of specimens by PLP-AMeX-Paraffin method or PFA-AMeX-Paraffin
method and observation of tissue morphology
The tissues used were obtained from patients with prostate cancer or benign
prostatic hyperplasia who consented to use of their excised tissues for research purposes.

The obtained samples were each trimmed to about 5 mm® size and fixed in PLP fixative

(0.01 M periodate, 0.075 M lysine, 0.0375 M phosphate buffer, 4% paraformaldehyde) or in




4% PFA fixative (4% paraformal dchyde/0.01 MPBS (pH 7.4)) at 4C for 16 to 24
hours, The fixed sanples were washed with a 0.01 M PBS solution (at 4C for
2 hours) and then dehydrated with acetone (at 4C overnigh[ and at room
tenperature for 30 mnutes x 4), followed by treatnment with nethyl benzoate
(at roomtenperature for 30 mnutes x 2) and clearing wth xylene (at room
tenperature for 30 mnutes x 2). Then; the sanples were imersed in a
paraffin solution at 60C (for 40 m nut €s! 3), enbedded in paraffin and
stored at 4C. (2) Preparation of specinens by PTA-Paraffin nethod The

ti ssues us$Bd®Reefieatobt(dloedathbroatlggtde ritlSMBB O (gt 3.4 et @ °C doic BT tod¥4 Haeurd. gn
prostatic hyperpl asia who consented to use of their excised tissues for
resear ch P pesksumplFhecrobtaheiedits afp)1e¥l RidY eoleaah(at A7(nied hargbodthd ni na
size and fixed in PFA fixative at 4C for 16 to 24 hours. The fixed sanples
wer e subj édwdriiadowile ptcioncd@hgdr avdraighimndrat reqrh daeper{trootoe Bharioiteaix 4).o0om
tenperature for 2 hours, 80% ethanol at roomtenperature for 1.5 hours, 90%
et hanol  afollowsby dieparant i mefhylbenzene fas rows senenchziiis| 00 Popwet sApardt ur e
for 1.5 hours, and 100% et hanol at roomtenperature for 2 hours x 3) and
clearing YFHHIS Whl BHEg é?tt TSR FTRISHFBICAO U P @ mHgHes X Rpur T Benp thgamates Mg

tenperature for 5 ho 1) e . sanpl ImTEI’S in a
paraffin %mﬁfﬁ%w Bjpar @f%&onf.t égﬂﬁ{}%wmin%w FoFmBeddsejpgaia gl} andphedded
in paraffltn 3ﬁg ored at roomtenperature. (3) Preparation of specinmens by
NBF- Par af FPiI#E¢ad The tissues used were obtained from patients with

prostate @gﬁ%{afa 1%’ b n'e%‘mex?sbslg %Pﬁl{f@% er, O%SI a who consented to use of

their ch b res arc 0s€S.” The obtai ned sanpl es were each
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for 1.5 hours, and % et hanol at room tenperature for hours x 3) and

clearing wict for{ghene hoads, 1 qa8YikedpakFkiwerclsabiedich @biteril aehy@&ﬁlo@ltwﬂpom

tenperature for 1.5 hours x 1). Then, the sanples were inmersed in a -13-
ethanol (70% ethanol at room temperature for 2 hours, 80% ethanol at room temperature for
1.5 hours, 90% ethanol at room temperature for 1.5 hours, 95% ethanol at room temperature
for 1.5 hours, and 100% ethanol at room temperature for 2 hours x 3) and clearing with
xylene (at room temperature for 1 hour x 2 and at room temperature for 1.5 hours x 1).
Then, the samples were immersed in a paraffin solution at 60°C (for 1.5 hours x 1 and for 2
hours x 2), embedded in paraffin and stored at room temperature.
(3) Preparation of specimens by NBF-Paraffin method

The tissues used were obtained from patients with prostate cancer or benign

prostatic hyperplasia who consented to use of their excised tissues for research purposes.
The obtained samples were each trimmed to about 5 mm” size and fixed in 20% NBF
fixative (20% formalin/0.1 M PB (pH 7.4)) at 4°C for 16 to 24 hours. The fixed samples
were subjected to serial dehydration with ethanol (70% ethanol at room temperature for 2
hours, 80% ethanol at room temperature for 1.5 hours, 90% ethanol at room temperature for
1.5 hours, 95% ethanol at room temperature for 1.5 hours, and 100% ethanol at room

temperature for 2 hours x 3) and clearing with xylene (at room temperature for 1 hour x 2

and at room temperature for 1.5 hours x 1). Then, the samples were immersed in a




paraffin solution at 60C (for 1.5 hours x 1 and for 2 hours x 2), enbedded
in paraffin and stored at roomtenperature. (4) Preparation of frozen

speci nens The tissues used were obtained frompatients with prostate cancer
or benign prostatic hyperplasia who consented to use of their excised

ti ssues for research purposes. The obtained sanples were each trimed to
about 5 nMB size, enbedded in OCT conpound (Sakura Finetek Japan Co., Ltd.)
filled into plastic dishes (Cryonol do, Sakura Finetek Japan Co., Ltd.), and
then floated on the surface of hexane surrounded and cooled by dry ice and
acet one t parsihini sditipntan 60 WTfoc bipoursck bynd (w2 ngrs TRE ehrbedénl inlpaedfiin thdis
prepared were transferred, together with, the plastic dishes, to plastic
cont ai ner sloedrat atomi tegnpeh@x@ne, and stored at -80C. (5) Preparation of
specinens fromcul tured human prostate cancer cell (LNCaP cell) tissues
Super i mutfo dedragitiontof fiozen §O®grisce) were transpl anted with LNCap cells (in
vitro/in vivo cell line of human prostate cancer). The cells were collected
fromthe nice Ahe tiswey wsedwadagbtagred dfom paiieapl Vit BIOSBEE canerarddnizo about 5
nmm size, and then processed according to the above four specinen

prepar at i Bi9si#E¢ RBRREPIaPEAhaIORs PFhIOfSH OHRICH S8 CLSeILRUERI0A e R CRBHIRSECS-

NBF- Paraffjn nmeth prepare specimens for each
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t enperatu or 15 secon the sections were was
wat er andped pEenhagriaMBy&r' s hemat oxylin solution (at roomtenperature for
10 seconds). After washing again with RNase-free water, the sections were

i mrer sed {9) Padpa@ARnbI S b fré@leutturkd human prostate cancer cell (LNCaP cell) tissues

Superimmunodeficient mice (NOG mice) were transplanted with LNCap cells (in
vitro/in vivo cell line of human prostate cancer). The cells were collected from the mice at
54 to 67 days after transplantation, trimmed to about 5 mm” size, and then processed
according to the above four specimen preparation methods (PFA-AMeX-Paraffin method,
PFA-Paraffin method, NBF-Paraffin method, fresh-frozen method) to prepare specimens for
each method.
Example 2: Observation of tissue morphology

For preparation and staining of thin sections from the paraffin blocks prepared by
the PFA-AMeX-paraffin method, commercially available standard instruments and reagents
were used. More specifically, paraffin sections of 4 um thickness were prepared in a
standard manner from the paraffin blocks, and each section was mounted on a foiled frame
for an AS-LMD system (Leica Microsystems) and then dried. ~ After deparaffinization with
xylene (at room temperature for 15 seconds x 2) and rehydration with acetone (at room
temperature for 15 seconds x 2), the sections were washed with RNase-free water and
immersed in Mayer’s hematoxylin solution (at room temperature for 10 seconds). After

washing again with RNase-free water, the sections were immersed in an eosin solution (at




roomtenperature for 10 seconds) and then dehydrated with ethanol (100%

et hanol, at room tenperature for 10 seconds). The sections stained with
hemat oxyl i n-eosin (11 E) were dried and then observed for tissue norphol ogy
under a mcroscope attached to the AS-LMD system [0030] For preparation
and staining of thin sections fromthe OCT-conpound-enbedded frozen tissue
bl ocks prepared by the fresh-frozen nmethod, standard instrunents and
reagents were used. More specifically,- ¥rozen sections of 6 mthickness
were prepared in a standard manner fromthe frozen bl ocks, and each section

was nount gndPRnefdirk €6k 0 @Bndsh efid @Ren AShdvided WetheMAdbei 1080 MBERSYS k&) -
After fixation with nethanol (at room tenperature for 5 mnutes), the

sections weaiperanas Hedl 0decbndNasSERd seegomadtteinedawilh ihametoselin-cosin MHE ptvese

hemat oxylin solution (at roomtenperature for 30 seconds). After washing
agai n w t friddNaslghén elssenatldor, titshe meetol aqgysunder & micrmerope dttachedto esiSL3AD ut i on
(at room tenperature for 30 seconds) and then dehydrated with ethanol (100%
et hanol , gtstenpom tenperature for 10 seconds). The FlE-stained frozen
sections were dried and then observed for tissue norphol ogy under a

m cr oscopB030} Bermeparetiatnandaginivp of {fun eeations Hoduthe el -¢oropemdsmchadded and

t he PFA. - AMeX- processed paraffin sections were conpared for tissue

nor phol ogifosm tspeshlatks rraprsed by the frash-ffazen ewthase sthdpsd (trymeats Bpd reagenigs
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cells) transplanted 1 nto speci nmens wer e prepareéd according to the
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RNAs wer eegifef Mgt ¢6k 50 QEbLdY) And BehideRRIrAEd 8th ethanol (100% ethanol, at room
temperature for 10 seconds). The HE-stained frozen sections were dried and then
observed for tissue morphology under a microscope attached to the AS-LMD system.
[0031] The frozen sections and the PFA-AMeX-processed paraffin sections were compared
for tissue morphology of prostate cancer. In the frozen sections (Figure 1), it was difficult
to distinguish the nuclear and nucleolar morphology of prostate epithelial cells and basal
cells, indicating that there was a difficulty in distinguishing prostate cancer from the other
lesions (PIN, hyperplastic lesions). In contrast, in the PFA-AMeX-processed paraffin
sections (Figure 2), the above observations could be clearly confirmed, indicating that
prostate cancer was distinguishable in these sections.
Example 3: Extraction and quantification of total RNA from specimens prepared by four
types of specimen preparation methods, as well as comparison of mRNA quality

Starting from the same tumor tissue of cultured human prostate cancer cells (LNCaP

cells) transplanted into NOG mice, specimens were prepared according to the above four

specimen preparation methods (fresh-frozen method, PFA-AMeX-Paraffin method, PFA-

Paraffin method, NBF-Paraffin method). Total RNAs were extracted from thin sections of




t hese speci mens, followed by conparison of nRNA quality. (1) Extraction of
total RNA fromthin sections Thin paraffin sections of the specinens
prepared by the PFA- AMex-Paraffin nethod, the PFA-Paraffin nethod and the
NEF- Par af fi n nmet hod were respectively transferred to separate tubes (0.2
m.). After deparaffinization (xylene, at roomtenperature for 15 seconds X
3) and rehydration (100% et hanol, at roomtenperature for 15 seconds), the
thin sections were dried. Then, 205 L 1y8is buffer (20 mM Tris-HCl, 20 nM
EDTA, 1% SDS, 500 g/ nL Proteinase K) was added, and the tubes containing

t he col | edieedspecBisdiesfollened by cempedsdnyomeRNAngalist 60C for 16 hours and at
95C for 10 mnutes) and then cooled, followed by addition of 45 L

RNase- f r eél Mattectiandf (650 RINA fromothind Scdmsvi t r ogen) . After addition of
Trizol-LS, the tubes were allowed to stand at roomtenperature for 5

m nutes, and P60 ppfithbatiofioehthe spammpensaprepdied by dleutli‘on Mes Pardfedmethed et o.
The tubes were allowed to stand for 10 m nutes at roomtenperature and then
centrifugés. P%Baraﬁup@ﬁﬁ@ﬂamd theald BE dlaraibn atpthodoweisdetpeeiitsdy treesiovidcie 50 L of
3 MNaQAc and 4 L of 5 ng/inL g ycogen were then added. After m xing, 500
pl i sopr op§Hara¢ BRSO had-)adddgr e@ﬁ%f%flﬁé“% Rline. HaomeBpgaturoiostand for 10

mnutes at ro n1tenp re an en entrifuged. The_ supernatant was
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quantlflcatlon ngo was ta en to another tu treatecFV\/lth

DNase to degfigssr tonang, &mhb%re%ngwgﬂ\é%tmattrmﬁ e BYGLSS fotr @Qf@ﬁﬁfek,bed
with oligo dT priners and reverse transcriptase (Superscript |l RNase

H-reverseandt@ngc Uhlpdréﬁﬁm ﬂsaééhﬁlra@&%m solfi®dd @xedidey tamebi f raakited watd h priner
sets for anplifying the 5

allowed to stand for 10 minutes at room temperature and then centrifuged. The

supernatant was collected from each tube, to which 50 pL. of 3 M NaOAc and 4 pL. of 5
mg/mL glycogen were then added.  After mixing, 500 pL isopropyl alcohol was added,
and the mixture was allowed to stand for 10 minutes at room temperature and then
centrifuged. The supernatant was removed and 1 mL of 75% ethanol was added to rinse
the pellet. The pellet was further rinsed with 100% ethanol and then air-dried, followed by
addition of 14 pl. RNase-free water to dissolve the RNA pellet, which was then stored at -
80°C.
[0032] In the case of thin sections of the specimen prepared by the frozen method, total
RNA was extracted with an RNeasy MinElute Kit (QIAGEN) and stored at -80°C.
(2) Quantification of total RNA and test for mRNA quality

The amount of total RNA was quantified with a RiboGreen RNA Quantification Kit
(Molecular Probes). After RNA quantification, 5 ng of the RNA was taken to another tube
and treated with DNase to degrade contaminant DNA, and mRNA was then reverse-
transcribed with oligo dT primers and reverse transcriptase (Superscript II RNase H-reverse

Transcriptase; Invitrogen), followed by amplification with primer sets for amplifying the 5°



side (anmplification region: positions 1369-1521, 153 bp) and the 3' side
(anplification region: positions 1600-1758, 159 bp) of human [3-actin nMRNA
(X00351, 1761 bp) (whose CcDNA sequence is shown in SEQID NGO 1). PCR
products were quantified using SYBR Geen for both 5 and 3' sides. [0033]
The primer set used for 5 side (1369-1521, 153 bp) PCR was shown bel ow.
[ 0034] 5' - ACAATGTGECCGAGGACTTT-3" (1369-1388, 20 ner) (SEQ ID NO 2)
5' - TGTGTGGACTTGGGAGA ; GA-3' (1521-1502, 20 ner) (SEQ ID NO 3) The priner
set used for 3' side (1600-1758, 159 bp) PCR was shown bel ow. [0035]
5' - TTGTTT AT A plIERAAD A 1 GAGCEtIbhT CRBP- B321( 1506p) 6@ 8he 2GidmefanpliBEQidiD NO.  4)
5'-GG I GL" GCACTTTTATTCAACTGGTC- 3" (1758-1734, 25 ner) (SEQ ID NO  5)
Prel i m narsgist: pdsigsnhbd)- Lot i §rep) affhaman ¢-acain eRISANX00RP b 1dat &pwWwhose30%
present- call on Affynetrix Human X3P arrays (% present-call is a val ue
i ndi cat i ngDifateqperceanshagen ingtEQEASO sPhot PER madediewarerquaniied donediBRed as
being "expressed’) can be obtained for RNA sanples which provide >1 units
of 5 regieetaiRpbothixcard drsidisoduct and >15 units of 3' region anplification
product, and _whose 3' region/5'  region PCR produ ratio is <20. These
val ues wet@3dsdde gemer petdredlarg agﬁélr%é?ﬂg%ﬂhw&é}ﬁ%wa? shoyghbeanpl e. (3)
Conpari so f a I i | pr r by. four s..of _speci nen
prepar at i Ew%ﬂ%ﬁéﬁéﬁd@ﬁméﬁﬁﬁés Gﬁgg 1§ggn¥9\m5cﬁﬁﬁ?ﬁﬁ§}\@o fbar ed
anong the speci the - fQuk. %@4 peci ration
met hods. [0036?%&@6}@?‘%5%8&&@&“&% %z(g%?%i éﬁﬁ%%é%'f@gﬁ‘g -actin 3
FW& RV 3-acti ' EW 1,0 . (ngdul i Set unit)
(Set Al Set B) lvgé“-e 84581 gﬁtR%ﬁﬁoﬁ 34%.(1%3%!0?81?@%0[ 51c? @8%&%2@%&%&20 10. 920
7.262 1. 50h035] S TTGTTTTATTTTGAATGATGAGCCTTCGT-3* (1600-1628, 29 mer) (SEQ ID
NO: 4)
5’-GGTGTGCACTTTTATTCAACTGGTC-3" (1758-1734, 25 mer) (SEQ ID NO:
5)
Preliminary studies have confirmed that reliable Gene Chip data with >30% present-
call on Affymetrix Human X3P arrays (% present-call is a value indicating what percentage
of genes spotted on the array are determined as being “expressed”) can be obtained for RNA
samples which provide >1 units of 5° region amplification product and >15 units of 3’
region amplification product, and whose 3’ region/5” region PCR product ratio is <20.
These values were used as criteria to determine the quality of each sample.
(3) Comparison of mRNA quality in specimens prepared by four types of specimen
preparation methods
Table 1 shows the results of mRNA quality compared among the specimens

prepared by the four types of specimen preparation methods.

[0036] [Table 1]



MD5- 0464-

01 29.09

26.940 19.170 1.41 M6-0016-01 14.19 18.660 14.110 132

N106- 0017-01 7.72 4.072 3.367 1.21 MD6-0018-01 9.18 14.460 23.570 0.61
average 15.92 19.96 21,00 1.14 PFA-AMeX-paraffin Sanple name RNA cone (1

-actin 3 FW& RV )3-actin 5

B) (unit (

Set Al Set B)

FW& RV Ratio
MD5- 0458-21 74.31 7.325 2.570

n /ul

( Set

2.

A unit (Set

85 MD5-0463-21 42, 47

19. 810 7.361 2.69 M5-0464-21 54.18 24.050 9.525 2.52 M6-0016-21 28.59
24.920 10.290 2.42 MD6-0017-21 75.62 351050 11.650 3.01 MD6-0018-21 59.05
36. 750 11.500 3 20 average 55.70 24.65 8.82 2.78 PFA-Paraffin Sanple nane

RNA cone (3—aeild ble?{’"‘ri" N—S—RY——aet+a—b W e RY Rati-a— o —(-Sei—
0y AP
A (unlt) [Set BJCunit) (Set A ig s &S 35, gk anpl i fEedl) 955
N A M5- 0463 Mos-B7eAB not anpleif4 ed 1, 3424086 A MI5-046#%0]11 14. 47 nobk
anpl i fi ed 1 053REEOINDE. 001618205303 not!“¥hpl i fied 17521 NLA_MDELBH17- 11
oo 1 MO5-0464.011, Ny A 29000~ Ao 26940 9ol ¢ L o bl
157. 46 no TP b b & o 102N R N00=0U0TOo" Id5:00- 78—"ot 1@"1‘1[?' T T e01I7Uok N A
aver age 6p. 58 MabooaPl T 1 ed 1. 142N A NBFE-Fatal 11 n Sanpkee] Nane RNA CoRne
(3-actin B FN'\&G-W-QS actin B F & RV Ratmfﬁo 'noiul) 26K ) (un |t9g614 Set
B) (unit) N-SefEFe M 3 13% 86- .89 2
PFA-AMeX-paraffin
Sample name RNA conc B-actin 3' FW & RV B-actin 5' FW & RV Ratio
(ngful) (Set A)(unit) (Set B){unit) (SetA/SetB)
M05-0458-21 74.31 7.325 2.570 2.85
M05-0463-21 42.47 19.810 7.361 2.69
M05-0464-21 54.18 24.050 9.525 2.52
MO06-0016-21 28.59 24.920 10.290 242
M06-0017-21 75.62 35.050 11.650 3.01
M06-0018-21 59.05 36.750 11.500 3.20
average 55.70 24.65 8.82 2.78
PFA-Paraffin
Sample name RNA conc f-actin 3' FW & RV f3-actin 5' FW & RV Ratio
(ng/ul) (Set A)(unit) (Set B){unit) (SetA/SetB)
M05-0458-11 49.35 not amplified 0.955 N/A
M05-0463-11 37.48 not amplified 1.342 N/A
MO5-0464-11 14.47 not amplified 1.053 N/A
M06-0016-11 53.93 not amplified 1.321 N/A
M06-0017-11 157.46 not amplified 1.102 N/A
M06-0018-11 86.78 not amplified 1.061 N/A
average 66.58 not amplified 1.14 N/A
NBF-Paraffin
Sample name RNA conc B-actin 3' FW & RV B-actin 5' FW & RV Ratio
(ng/ul) (Set A){unit) (Set B)(unit) (SetA/SetB)
MO05-0458-31 86.19 85.240 21.890 3.89
M05-0463-31 76.18 31.760 7.252 4.38
M05-0464-31 15.94 15.170 3.723 4.07
M06-0016-31 21.82 21.340 4.751 4.49
MO08-0017-31 50.18 35.740 8.082 442
M06-0018-31 17.20 38.110 8.801 4.33
average 44.69 37.89 9.08 4.27
Criteria >15 >1 <20

[0037] The average value of the 3’ region/5’ region PCR product ratio was 1.14 in the

frozen sections, 2.78 in the PFA-AMeX-Paraffin-processed samples, and 4.27 in the NBF-

Paraffin-processed samples.

In the PFA-Paraftfin-processed samples, the PCR product

ratio was not obtained because no PCR product was amplified for the 3’ side due to

degeneration.

It should be noted that when PCR was also performed without reverse

transcription in order to eliminate the possibility of genomic DNA contamination during

PCR, samples obtained without reverse transcription provided no PCR amplification

product, thus confirming that the PCR amplification products obtained were derived from

the cDNAs produced by reverse transcription.

[0038] These results indicated that among the specimens prepared by the four types of



MD5- 0463- 31 76.18 31.760 7.252 4.38 M5-0464-31 15.94 15.170 3.723 4.07
MD6- 0016- 31 21.82 21.340 4.751 4.49 M6-0017-31 50.18 35.740 8.082 4.42
MOB- 0018-31 17.20 38.110 8.801 4.33 average 44.59 37.89 9.08 4.27 Criteria
>15 >1 X20 [0037] The average value of the 3' region/5 region PCR product
ratio was 1.14 in the frozen sections, 2.78 in the

PFA- AMeX- Par af fi n- processed sanples, and 4.27 in the NBF- Paraffin-processed
sanples. In the PFA-Paraffin-processed sghples, the PCR product ratio was
not obtai ned because no PCR product was anplified for the 3" side due to
degener at kgRimdid prepauiich hethaas,eble ity whaRN2CRaywaghadt 39 tHea¥deh madhas, t hout
reverse transcription in order to elimnate the possibility of genom c DNA
cont am natdlmved yi thg PERCORYV eXaPgrh s méthed astthaiNBIoBtraffay ered®dt smnserstphi on
provi ded no PCR anplification product, thus confirmng that the PCR

anpl i fi cathedt¥ApPadtiot medotlai ned were derived from the cDNAs produced by
reverse transcription. [0038] These results indicated that anong the

speci mens Epamplarie & opypatiken dlonRNAypediton hubgn prpdete wencep tieparsatdionnset hods,
the quality of nRNA was highest in the frozen nethod, followed by the

PFA- AVe X- Peepateflib Frét-Ad e Yanidrad e meBrdpad R A-Parpginhoethodnd | owest in  the
PFA-Paraffin nmethod. Exanple 4: Conparison of nRNA quality in human prostate
cancer tissue 3$p&empaigdnRYAHRHBEbGYCPHMMMEROHaicLRRH tisricHpaciasas

P o LTI T SRR TNl L, T Bl o e e
PFA- Par af f i th t hi L . f 79 PFA- AMeX- Par af f i
Speci mens 61 NGRS PBS{ ok EACHYEa ¥4 LBt aar o stk A aF AR L faveBie of
h ti. .edn ti t ted .in th

manner - as CQREG T BRGSO B B RER s ARRE 1 E st AR R T  est
MRNA qual bl e sgr]ﬁg n{a%ﬁéy e}ssshggh%ll Egﬂnﬁl{e% 3 nggct lafla E%ﬂt&y %Otal RNA and to test

mRNA quality. The results obtained are shown in Table 2.

[0039] [Table 2]

Method used for specimen preparation Tota.l number of Number .Of specumens
specimens tested satisfying criteria
15
PFA-Paraffin method 69 (21.7%)
53
PFA-AMex-Paraffin method 79 (67.1%)

[0040]In the human prostate cancer tissue specimens prepared by the PFA-Paraffin method,
among all the specimens tested for mRNA quality, only 21.7% (15 of 69 specimens) were
determined as having good mRNA quality. In contrast, in the human prostate cancer tissue
specimens prepared by the PFA-AMeX-paraffin method, among all the samples tested for
mRNA quality, 67.1% (53 of 79 samples) were determined as having good mRNA quality.
Namely, the PFA-AMeX-paraffin tissue specimens showed a great improvement in mRNA
quality, i.e., the percentage of specimens determined as having good mRNA quality was
increased by 45.4% in these specimens when compared to the PFA-paraffin tissue
specimens.

Example 5: Tissue collection from thin sections with AS-LMD system, as well as extraction

and quantification of total RNA from collected tissues, test for mRNA quality, and



[0039] [Table 21 Method used for specinmen preparation Total nunber of Nunber
of specinens specinens tested satisfying criteria -15 PFA-Paraffin nethod
69 (21.7% PFA- AMex-Paraffin nmethod i 79 53 (67.1% [0040] In the human
prostate cancer tissue specinens prepared by the PFA-Paraffin nethod, anong
all the specinens tested for MRNA. quality, only 21.7% (15 of 69 specinens)
were determ ned as having good nRNA quagjity. In contrast, in the human

r

prostate cancer tissue specinens prepared by the PFA- AMeX-paraffin method,

anong all the sanples tested For nRNA quality, 67.1% (53 of 79 sanpl es)
wer e det ecotiecngan aSGhaevChigp geod nMRNA qual ity. Nanely, the PFA- AMeX-paraffin
ti ssue speci nens showed a great inprovenent in nRNA quality, i.e., the
per cent agél)dlissgpediarbos wibt/e¥-hiMiddyssmhavi ng good nRNA qual ity was
i ncreased by 45.4%in these speci mnens when conpared to the PFA-paraffin
ti ssue speci meREA-AMgEnprrettin:speciingsyeciedireraced on hfimempradsiate st s saing h
AS- LMD system as wel| as extraction and quantification of total RNA from
col | ect edm@apaegs show st ExasmplaRNAFFusringd thin seetipns weks drisgtang ihesr pragided &4i p
data (1) Tissue collection with AS-LMD system PFA- AMeX-paraffin speci nens
vere prepsiaRie FelfechHananthpngs 40D sy demd Liiga Mgrosusiems g salect daeeitsih i n
Example 2, HE-stgined thin sections were dried and.the vided for sanple
col | ect i oM it iFAks HoRts 0 &Y BHAGE Lhy KA O P e PEW)A%% SYLET- Prargiet
cells. Mre specifically, .based . on an.imge shown.on a nonitaor of the
AS- LND sy SHER BpRRariheotiuis RERerhIgds Fnion R ol ayshed RyRErpradely | esi ons
wer e di stinquj shed an S ively. collected .t rate.tubes (0.2 m)
iaing o 1| e Cens LR D aSned ot eio BRSPS b PR e
tissues), g B - E dg LB Q1 $F§QS,O g/ m.
Prot ei nase. l&hcé %%%ﬁ&% %%’(%ngg%h t%ﬂggbgpgrgyggﬁggﬁh%% ec’ﬂé%?eghd 175
pJ 500 pg/mL Proteinase K) had been added to each tube before sample collection, and 175 pl

lysis buffer was further added after sample collection.

(2) Extraction and quantification of total RNA from collected tissues and test for mRNA

quality

The tissues collected by microdissection were treated in the same manner as shown
in Example 3 to extract and quantify total RNA and to test mRNA quality.
(3) Collection of Gene Chip data
Preliminary studies have confirmed that reliable Gene Chip data with >30% present-

call on Affymetrix Human X3P arrays can be obtained for RNA samples which provide >1

units of 5’ region amplification product and >15 units of 3’ region amplification product,

and whose 3’ region/5’ region PCR product ratio is <20 in the test for mRNA quality.

These values were used as criteria to determine the quality of each sample. From the total

RNAs of the samples each confirmed to satisfy the criteria and to contain mRNA of good

quality, labeled cRNA probes were prepared according to standard procedures provided by

Affymetrix, Inc., and gene expression data were obtained using Human X3P arrays

(Affymetrix). Among the obtained gene expression data, those with >30% present-call

were defined to be reliable data and provided for clustering analysis.

Example 6: Analysis of gene expression data in prostate cancer tissue and prostatic

hyperplasia tissue




| ysis buffer was further added after sanple collection. (2) Extraction and
quantification of total RNA fromcollected tissues and test for nRNA
quality 'The tissues collected by m crodi ssection were treated in the sane
manner as shown in Exanple 3 to extract and quantify total RNA and to test
MRNA quality. (3) Collection of Gene Chip data Prelim nary studi es have
confirnmed that reliable Gene Chip datadg&r1>80@6present- call on Affynetrix
Human X3P arrays can be obtai ned for RNA"sanpl es which provide >1 wunits of
5" region anplification product and > 15 units of 3" region anplification
product, and Wnosehidal ¢degerdny HlalysesghemrBiRlphotuaty) mat perforsned2th the géde t est
for MRNA quality. These values were used as criteria to determ ne the

qual i ty oéxmresstonghrmineprofEate gandee andprabtatiRserplfisia hesuwsanplaesdeaRamplefl toned
to satisfy the criteria and to contain nRNA of good quality, |abeled cRNA
probes westedpthepandaitsof gert sxgressiogpatieras.d Movcadailisellyeowd eadedsipn data
Affymetrix, Inc., and gene expression data were obtained using Human X3P
arrays (Bpmyiespeeiens phpioglatdranedittsb e ddercansne sEpioptatiahzperplasis diswiet h
>30% present-cal|] were defined.tg be reliable data and provided for
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cal cul ate a signal valu ue 1 ndi g t he expression
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hi erarchi cal clustering. For hierarchical clustering, the pvclust R package
was used {iRofath @chd@eran0fdfwag 8e Boprostartdatitdr GpécigdhLatddirbQnti @Rebegslanhi cs) .
specimens showed mutually different gene expression patterns, so that the prostate cancer
specimen group and the prostatic hyperplasia specimen group were distinguished as
separate clusters. On the other hand, there was a high similarity in gene expression pattern
between prostate cancer specimens or between prostatic hyperplasia specimens.
[0042] Further, among the prostate cancer specimens, those determined by morphological
observation as being poorly-differentiated adenocarcinoma or moderately-differentiated
adenocarcinoma were found to show a higher similarity in gene expression pattern between
poorly-differentiated adenocarcinoma specimens or between moderately-differentiated
adenocarcinoma specimens than between poorly-differentiated and moderately-
differentiated adenocarcinoma specimens, and specimens determined by morphological
observation as being poorly-differentiated were found to form a cluster earlier than others.
This result indicated that gene expression patterns faithfully reflecting the results of
morphological observation were obtained. Unlike the PFA-AMeX-Paraffin prostate tissue
specimens, even when the same experiment and data analysis are performed with frozen

prostate tissue specimens, the same result showing that gene expression patterns faithfully

reflect the results of tissue morphological observation has not been obtained.



[0041] The results of clustering analysis are shown in Figure 3. As shown in
the tree diagram (dendrogram of Figure 3, prostate cancer specinens and
prostatic hyperplasia specinens showed mutually different gene expression
patterns, so that the prostate cancer specinmen group and the prostatic
hyper pl asi a speci men group were distinguished as separate clusters. On the
ot her hand, there was a high simlarity in gene expression pattern between
prostate cancer specinmens or between prédtatic hyperplasia speci nens. [0042]
Further, anong the prostate cancer specinens, those determ ned by

nor phol ogigahple gbsRENAND mol@gylaﬁa ROV D gadlity i NARrIaoLdradathla&dapasadaynona or
noderatel y-differentiate adenocar ci noma were found to show a hi, , her

sim | ari tpFAmNeXen@Md@t essi on pattern between poorly-differentiated
adenocar ci nona speci mens or between noderately-differentiated

adenocar ci nonmalnsyeclaneimsut harksbebyessugaorles-ade frbesreiot sataed (AN Pabdesmat el y-
differenti ated adenocarci noma speci nens, and speci nens determ ned by

mor phol ogiacglles).clnd éhasatsimnpleadatxehary upabptipanlyffoeedriciion etinweeie a¢idsiant/oo f or m
a cluster earlier than others. This result indicated that gene expression
pat t er ns prafeins ulAsylo tigsucgaeiphglogitel ehssiyatien.githovglr ip hodeagiallslposle to nte on
wer e obtained. Unlike the PFA-AMeX-Paraffin prostate tissue specinens, even
when t he SHAE-TEeparsapits faparcaaretonpbirgznsegtaspley B vretdifii¢Lyfipden
prostate tissue specjnens, the sanme result showi . ng that _gene expressj.on

pat t er ns PA{MAY F Uspes magholqgy Whsgsrppagsd tp psditdly parasiopugiraal ToBdbFvat i on

h t b bt ai ned. -21- Ex le 7 Ti | lity i

SNAP. Fr oZ P8t B8 6 B Dy OF AL AR THBEOE (1780 Sy B (P BUe banks.
t ti | f f t SNAP- E | .and th

canpl es- a0 alEa R T B Ton R sy pednEl et ottt Gt &1 HRTRE R
teins. As.to ti hol ogi cal ob tion, alth hit i |1

prot ei ns ?8qﬂ@§%y§ﬁx#%ﬁﬁﬁék&%%%%Ca observation, although it is generally

possi bl e rozen | es for preparation of frozen sections,

t hey have(tlngé LB H e P %-Pﬁ@:fﬂhts%@@iﬁ%ﬁs Bont $SRBE,IRLPAQ|QJY When
conpared t0 ofdinary paraffin Sections. For tHI'S Teason, SPeci mens were

prepared for SNAP frgiéﬁzt?sgue%%WAqﬁFfoszfﬁ%%e%iu?éd‘@«% e &Xaiﬁ&?frg)l'ﬁﬁ)‘ati Xifmaraf fin

nmet hod, and these specl nens were eval uate or the mal nt enanice of tiI ssue
mor phol og¥aafd dhREer BRMEMiGH Bldstalic hyperplasia who consented to use of their excised tissues

for research purposes.  The SNAP-Frozen samples were each trimmed to about 5 mm® size
and processed by the PFA-AMeX-Paraffin method as shown in Example 1 to prepare
specimens.
(2) Comparison of tissue morphology

Although thin paraffin sections of the specimens prepared from the SNAP-Frozen
(frozen) samples by the PFA-AMeX-Paraffin method showed a slight nuclear vacuolation in
morphological observation after HE staining, it was possible to distinguish tissue
morphology with substantially the same accuracy as in thin paraffin sections of PFA-
AMeX-Paraffin specimens prepared from unfrozen tissues (Figure 4).
(3) Test for mRNA quality

The specimens prepared from the SNAP-Frozen (frozen) samples by the PFA-
AMeX-Paraffin method were treated in the same manner as shown in Example 4 to extract
and quantify total RNA and to test mRNA quality. The results obtained are shown in Table
3.
[0043] [Table 3]



(1) Preparation of PFA-AMeX-Paraffin speci nens from SNAP-Frozen tissues The
frozen tissues (SNAP-Frozen tissues) used were obtained frompatients with
prostate cancer or benign prostatic hyperplasia who consented to use of
their excised tissues for research purposes. The SNAP-Frozen sanples were
each trimred to about 5 M8 size and processed by the PFA- AMeX-Paraffin

nmet hod as shown in Exanple | to prepare specinens. (2) Conparison of tissue
nor phol ogy Al t hough thin paraffin sectiofs of the speC|nens prepared from

t he SNAP-Frozen—(frozen) sanplies N X=F T Uk showed a
slight nucl ear vacuol ation in nnrphoF@Slﬁgﬁbgé? gﬁ@%ﬁéré é§Cﬁﬁ§B st ai ni ng,
|t was possi b!e to dl Stir}nuich ti o ||n et \I \ lgfIJ\I&ggJ\tp¥la;ﬁlly the
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same acculr g Pasrokzéh PIA s Maak afdiigy sect i onsigof PFA— AI\/EX- Par/af fin speci nmens
prepared ffromunfrozen tissues (Figure 4). (3) Testl for (M»Rohuality The

speci nens prepared fromthe SNAP-Frozen (frozen) sanples by the PFA-
AMeX- Paraffin nethod were treated in the sane manner as shown in Exanple 4
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7 speci e (104009 th‘é%ﬁl?rozéjr%s%ﬁgls ar@ 25709 16 1AL, 890K, UL il e

PFA—ANbX— I'n specinmens pr ozen t1ssue sa
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(Exanpl e this I'ng, ntalned in the

PFA- AVeX- RaladihdinSRe P REASIRE F&ﬁff& OipE&iRIth PR pANAT- IR %@NAPIF%&B)(&&&W' es
were confirnmed to be of substantially the sane quality as that of

speci MenSgamples were confirmed to be of substantially the same quality as that of the specimens

prepared from the unfrozen samples.



prepared fromthe unfrozen sanples. 23 CLAIMS 1. A nethod for specinen
preparation fromvarious frozen or unfrozen organs or tissues (excluding
hard tissues) of the whol e body, which conprises the followi ng steps: 1)
fixing a target organ or tissue with PFA fixative; and 2) enbedding the same
in paraffin by the AMeX nmethod. 2, The nethod according to claim1, wherein
fixation with the PFA fixative is accquIished by imrersion. 3. The nethod
according to claim1 or 2, which furthE‘:%bnprises the step of preparing
thin sections after paraffin enbedding by the AMeX nethod. 4. The net hod
according to claim3, which further conpiMses the step of deparaffinizing
and rehydrating the resulting thin sections. 5. The nethod according to
claimd4, which further conprises the step of tissue staining,

i mrunohi st ochem cal staining or enzyne histochem cal staining. 6. The method
accordi nglt o aAynghed ffr spécainms pleptuation fiwhi edridus fmzereohodrdzen opgagpar i ng a
prostate tissue specinmen. 7. The nmethod according to any one of clains 1 to
5, which fissues (euelndimerhard pysepaoi Hig wholpbods athéchcamemises isdokowipgsiapen. 8.
Speci nens of various organs or tissues (excluding hard tissues) of the whole
body, whikth afisinglstiaicaaenzan pytitsHe wibtHddisativer#idng t o any one of clains 1
to 5. 9. The specinen according to claim@8, which is a prostate tissue

| 8
speci men. 210. qRBeddiagcthgspmg deBrratiing st Be Mg xwthaghi ch is a prostate cancer
ti ssue speci nen 11. A nethod for testin he. qual ity of NA in cells
within angorgaﬁh%FwéFgéﬁ@“d§$%€FE@ﬁf°N%¢Eﬁlﬁ i%%@ﬂFH§V¥€;%BﬁP%g steps: 1)

coIIectin% des}regﬁgells froman organ or tissue specinen obtainable by the
met hod EOPRHMNE I HHYETRR of clains 1 to 7; 2) extracting total RNA from

L1 ol ested S5 adioEkl el sBARLIFY R0 RN LD S Gl
thin sections after paraffin embedding by the AMeX method.
4. The method according to claim 3, which further comprises the step of
deparaffinizing and rehydrating the resulting thin sections.
5. The method according to claim 4, which further comprises the step of tissue staining,
immunohistochemical staining or enzyme histochemical staining.
6. The method according to any one of claims 1 to 5, which is a method for preparing a
prostate tissue specimen.
7. The method according to any one of claims 1 to 5, which is a method for preparing a
prostate cancer tissue specimen.

8. Specimens of various organs or tissues (excluding hard tissues) of the whole body,

which are obtainable by the method according to any one of claims 1 to 5.

9. The specimen according to claim 8, which is a prostate tissue specimen.
10.  The specimen according to claim 8, which is a prostate cancer tissue specimen.
11. A method for testing the quality of mRNA in cells within an organ or tissue

specimen, which comprises the following steps:

1) collecting desired cells from an organ or tissue specimen obtainable by the method
according to any one of claims 1 to 7;

2) extracting total RNA from the collected desired cells;

3) synthesizing cDNA from the exiracted total RNA by reverse transcription reaction;




-24- 4) using the synthesized cDNA as a tenplate to anplify the 5- and
3-termnal regions of (3-actin by PCR, and 5) calculating the ratio of
anplification products between 5- and 3-term nal regions of (3-actin,
whereby cells whose 3-term nal region/5-termnal region PCR product ratio is
bel ow a given value are determ ned as having good nRNA quality. 12. The

nmet hod according to claim1l, wherein the desired cells are coll ected by

m crodi ssection fromthe organ or tissuémspecinen. 13. A method for
preparing a DNA m croarray sanple, which conprises the followng steps: 1)

col I ecti ng) desidigdielhthediz@NBINAQK gasmplateltb J&1pki 5 PRC- ARA 3abindinpiakhiendy t he
nmet hod according to any one of clains 1 to 7; 2) testing the quality of
MRNA i n t &p-acid ecP€R; desired cells in the foll owing manner: a) extracting
total RNA fromthe collected desired cells; b) synthesizing cDNA fromthe
exi . ract ed) t ot edlcuRNAgie r@icesizenlifeagar prptiian betmeac t+ amt 3-cdroisdl mepidiseof
synthesi zed cDNA as a tenplate to anplify the 5- and 3-termnal regions of
(3-actin PpycBCRyheaghy at)ls pdioseB-a¢rimigpl régon/attérmniodl ragiph iPCGRcprod ot rpioduct s
between 5- and 3-termnal regions of [3-actin, whereby cells whose

3-t er m nabelpwgi Bvyrsuales are datermgd on hedme peestunBNA avdlisy.i s bel ow a gi ven

val ue are determ ned as having good nRNA quality; and 3) extracting total
RNA from the cthtmededacenrdiag 1 glagndp. whergis thadeswgd gebuarerrldectediy ity and
using the sanme to synthesize cDNA, fromwhich cRNA is further synthesized.
14. A et REOSEChE FERHA §ra3N OF BFLRiSBEIIMER ust eri ng anal ysis in a DNA

moroarray, Wl e PR preparing ANA e baltay sample whilh comoricesihe folbhing ¢ &M

steps:
1) collecting desired cells from an organ or tissue specimen obtainable by the method
according to any one of claims 1 to 7;
2) testing the quality of mRNA in the collected desired cells in the following manner:

a) extracting total RNA from the collected desired cells;

b) synthesizing cDNA from the extracted total RNA by reverse transcription
reaction;

¢) using the synthesized cDNA as a template to amplify the 5- and 3-terminal
regions of B-actin by PCR; and

d) calculating the ratio of amplification products between 5- and 3-terminal regions
of B-actin, whereby cells whose 3-terminal region/5-terminal region PCR product ratio is
below a given value are determined as having good mRNA quality; and
3) extracting total RNA from the cells determined in step 2) as having good mRNA
quality and using the same to synthesize cDNA, from which cRNA is further synthesized.
14. A method for performing hierarchical clustering analysis in a DNA microarray,

which uses the sample obtained by the method according to claim 13.





