- 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 QUALITY
TECHNI CAL FI ELD [0001] The present invention relates to a nethod for
ti ssue specinmen preparation, which ensures the maintenance of tissue
nor phol ogy and nucleic acid quality. VoL & specifically, the present
invention relates to a nethod for tissue specinmen preparation, which
is based on a conbination of fixaSPBAIRICKAIGNA fi xative and enbeddi ng
in paraffin by the AMeX nmethod. The present invention also relates to
a tissue speci@HEbMETHSH EOBySHH@MEi‘é\P&E?éRﬁHQNaWI%dENWRES
testl ng the quality of nRNA in cells within such a tissue specinen,
and a net hoBRESERPABIAN (HGT B SEAMIQRBIOL A eANS NDUAEH- oY Glht REAIIENe
expression anal ysis by using such a tissue speci men. BACKGROUND ART
[0002] Wien clinical sanples or |aboratory aninael sanples are used in

nucl ef o dE a0 AeF T Sybiﬂeeﬁ"? Ccted from i ssue gE arte of 3
vari ous Loty BE Raeéelﬁﬁar?erft@t‘ e Bia oG B W uta Roarlte. Bhith
have al S&]&l@&ﬂhé E‘l% Ll.lcq{%ﬂcé %Jn%ﬁ:lhgld\gglaﬁ8 %\é&@fc‘ a%%ua %/S Mo gggéc%cfa?lg

this pro hni q Speci

to be tag t&%@&n@ﬁ@exﬁ%l r@ﬁ{eﬁ% %ﬁ{yﬁﬁ Ptléﬁeg%é?:glﬁ %&Eﬁ%ﬁ@r} Bdhich is based on

hi st opat hol'ogi cal procedures (m crodi ssecti se or anal ysis.

I n recent cY@Blmitioh BSEXAHTARYith pus&ﬁxtt% atntale'ﬁqﬁea&ﬂg HABE AMeX
comercially available froma plurality of manu urers and used

wi dely. hQe3] HFoe prasehtaavasios hisofelafelton 880tk d@%&n@r@cﬂahﬂqebpfﬂm above
frozen tissue sarrpFes enbedded in OCT conmpound or the |ike are

gener al | ynetiseda mEtiod foeettignde gbality of efRN A &is cedlsseithih esch(df tissaespecimen,
sections) are obtained sinply by freezing fresh tissue grafts, and
such si nphéa pteeltmdrfat prepargrgsaisaayple hratahie for BhEnmecrodrrayygehe expragsiah analysis
quality. However, in frozen sections, tissue norphol ogy cannot be

mai nt ai néﬂuélagﬁ‘éffha?bt“éﬂﬁﬁlgﬁcmm ch often makes it difficult to - 2 -
sufficientl ﬁ di stl n UI sh cells from one another, depending on the
type of Aded or cell to be targeted For exanple, in the

i S@w S AR AR i o
boen wer P YT PGFRe PR PR RGP AR e ARl R s IR Pt gt
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prepared ensure nce of tissue nor
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fixation and processing, as made it 1 npossible to carry out an
accur at ejeRd EXUNERSisoR canhiSlag cidet.N THEII6E Gisgfbsiem( RMAEHiqaE haoRdn
quality. [0004] Since tissue fixation also corresponds to

denat ur atiewlopetl, ipriiel fgecific dellstebCtafgtcdare tdlRcREI e M Setidhs priepiedby
nmor phol ogy and t he avoi dance of nucleic acid degradation are, so to
speak, phshipetiwldgiat p@cedures (natilodissa@nbnpatidatsed Yor aAslysis.r eBildetem fyearany
years of studies, the inventors have solved the nutually

cont r adi tisbrments abddefos this perppsethawe he¢mecammaerciallyfavailabsuizommaryimalitygpyf
and the mai ntenance of antigen proteins, by devel opnent of the
PLPAMEX menpigatufeaenhysebyddeiént 1, Non-patent Docunent 1, Non-patent
Docunent ({9 PLP ( per.i odat e- | ysi ne- par af onnal dehyde) flxatlve has )
been devH %HO‘t'@rCf‘ﬁfPe‘iﬁafr% #Bh sestiony pieppred dom Bpcentisaie spwplesteiedded in

f h | h th f

the 1 a1 GRTCET e Tedes paneTiiscnn: HHarwgs of Bt t{?e?e'p%‘mﬁ%?
No tent Do t 4.. No at ent

)" he BRtserRsaiart npaRea SRV by BRAE MeghtisuB are, and such SHIFTE

preparation ensures the maintenance of nucleic acid quality. However, in frozen sections,

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



Non- pat ent Docunment 4: Sisson Sp etal., J Hi stochem Cytochem 1980;

28: 441-52 Non-patent Docunment 5: Rantala Jet al., J H stochem
Cytochem 1982; 30: 932-37 Non-patent Docunent 6: Sato Yet al., AmJ
Pat hol 1986; 125: 431-35 Non-patent Docunent 7: Sato Yet al., AmJ
Pat hol 1992; 140: 775-79 DI SCLOSURE OF-FHE | NVENTI ON PROBLEMS TO BE
SOLVED BY THE | NVENTI ON [ 0005] In the above nethods conventionally
used for seffRéint®digpingpist adllsdrom bhe Washdl] ddpetidihg oh theaRpels Rtigsti€to be used or
mai nt enance of both tissue norphol ogy and nucleic acid quality. An
obj ect ofcell hebpragsenit Fovexunpde in thet @sclefgbapteaanet hieshef contsipmgi rivenal
preparation, which ensures the maintenance of both tissue norphol ogy
and nucl e¢giomdiydemylrati¢ togicnp precanpataas rggiGINE [ty pidstayiy; intvaepitiedial wpjpiasta)
of the present invention is to prepare a specimen by this nethod,

f r om whi @nd ganser gicgdn cemiinatiomdhhas deprevers diffipuliiadisinsisshond asplatpdnly
anal yzed for gene expression. MEANS FOR SOLVING THE PROBLEMS [ 0006]
As a res@racepfellsxt Sisihg athshbpnidnfosmalin-dixed parafln spatensiconyemiongldy prgpared

above obj ects, %Pe jnventors, of the present invention, have fé)und t hat
the. conbieAHI® BeR BrIntHEaS Chiissi o TOBRAOE AL PifSFaToL Y 9ES dsgradation and
cpeci mendeeabtafof bl B et AP e ARE R o Fre iR PR gy isrtimpossiole
e . it . _ it . 7 .
el elc AELg A Sl B EULAL v Vsl RRTINIAS SO an,
signifi WJ st eSO filasisHERo RQ{BhM%eHﬁﬂhﬁion Io?gﬁk el S 46,
st _

banks, i ssue sanples are frozen for storage rozen

sanpl es) hARFintdAHR FTHIRIARoMAYIBzP 8ENtHES08idRAd B ub il RId EpkdBAbA 87, so
of nucleic acids and/or proteins.” Although it is generally possible
to use SiAbpelk ai6hless Bl 8% hatalpy ep@fadict? OAs h QTR BRAY lyeds of thgissle
nor phol ogy cannot be naintai ned satisfactorily in these sections when
conpar ed theoneerdons daye gavel the musedlyiconisadivtbiycprobletrani. sxetke mairdtenance of
difficult to sufficiently distinguish cells fromone another. The -
4 - i nvetisswesngbhelhgy prdthe maintanane pbmtigan gratbiss byolemelopient offtiemPLP-
SNAP- Frozen sanpl es are processed by the PFA- AMeX-Paraffin nmethod, it
i s possi BMeX @lq@ﬁ@;ﬁﬂ@nbgpmmﬁ 1pNee-pstenhaecuspent A eNompateni Doawant ). of
ti ssue norphol ogy w thout i npairi né; nucleic acid qualit

(parti culP&fpe tecﬂaapﬁwja.forp@bbﬁyde&g%tlw h%ﬁ@%ﬁ‘%‘?&?ﬁe‘i%‘ﬁv@ﬁﬁfﬁpﬂ of
id t he fol.l ow (1 t . i ti
Dart ous. frguiecir s bt Trassin %Ifgﬁl | Cét%%%eﬁ{ﬁ?%?w;%gthﬂ%‘g’?%gs
f the whol e .bod MWRi ch i t i .St 1 i, Xi
e R R s
. or S .
mor 2" 2 pha ol b HNGITELRA 0L 21T0E B DA ASGAALED) | TR ARANSe
(3) The meihQd, a¢GafH Qgnidled éri?}%é?fodét%)l?/ﬁf?@ﬁ&afdﬂfﬁ‘l?&i'%h{r&érE s %&b@m' ses
n parafftin enbeddin

the step of preparing thin sections after y the
AVeX et @@ position is as follows: 0.01 M NalQy, 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
1s 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



(4) The nmethod according to (3) above, which further conprises the
step of deparaffinizing and rehydrating the resulting thin sections.
(5) The nethod according to (4) above, which further conprises the
step of tissue staining, imunohistochem cal staining or enzyne

hi st ochem cal staining. (6)The nethod aécording to any one of (1) to
(5) above, which is a nmethod for preparing a prostate tissue

speci men. (7) Nua-peéhaxbcaseny 2liSuguitioanyl., Bxe Aafim(1098t 47:(03)-1above,
which is a nethod for preparing a prostate cancer tissue specimen.
(8) Speci nens Monvgaters Bocomgars Meldah $8Uas).( EXddtadiemoC ytactant 1 Skl 83:) 10317-
t he whol e body, which are obtainable by the method according to any
one of (B8P to (5) above. (9)The speci nen according to (8) above,
which is a prostate tissue specinmen. (10) The specimen according to

(8) above, whiNgw-paseh Qoceaent Sewne &p ot tlsd JEstoplan Ftoch¢m 1P8% 28 dhba2
for testing the quality of nRNA in cells within an _organ or tissue
speci men,  whi CIPrOEEH TiRSEERC>: Rl siglst Bistochendaripdiom 145288 P
cell s Yo an LGSl S0 LSalE SORELTRY, aBLFhagel by phemechod o
Lrom e 011 36k Sy Sehh et e B A DAL o e
DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0005] In the above methods conventionally used for specimen preparation, it was difficult
to ensure the maintenance of both tissue morphology and nucleic acid quality. An object
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



4) using the synthesized cDNA as a tenplate to anplify the 5- and
3-termnal regions of J3-actin by PCR and 5) calculating the ratio
of anplification products between 5- and 3-term nal regions of
f3-actin, whereby cells whose 3-term nal, region/5-term nal region PCR
product ratio is below a given val ue aré -det er mi ned as havi ng good
MRNA quality. (12) The nethod according to (11) above, wherein the
desired dedntoraotthe prdseattinveniipn itavs dsh fomad thao whes SMATBroaeigsamslés are

ti ssue specinen. (13) A nethod for preparing a DNA mcroarray sanple,
whi ch corpprdessed biylike PoAAAMieKeP asaféipsnethgd; ¢lib pessibigtodespare daredid idofksdhat
an organ or tissue speci men obtainable by the nethod according to any
one of ( Eysuretheznaigigogmce of fissustmoeighelhgy wuthputtippatringmRpleiqncihguality
collected desired _cells_in the foll owi ng manner: a) extracting
total RNAPEHEGHAINBNAQYEed desired cells; b) synt hesi zi ng
cDNA fro xtracted total RNA by reverse transcription reaction;
C) usi ng%(ﬁ{)@?%%@eﬂaswe%w%éw %ﬁéﬂ%&&m ify the 5- and
3-term n?L) re ion@pﬁf f3-actin b% I?CR and . 6 d% cal cul ating t he
ratio of (Bnpl it PERPH &7 SHPOHITEPLHERIRR FP™s Yariang S0zl PLATHEG=CR QERABRET of
13-actin,; ofs] ermmnal .regi.qn/ 5-t er m.n regi on PCR
o oduct | FEtE Rt R MEREE oA AN Baol SRR o G Bt
MRNA qualjhty; i ﬁg!eﬁ cells determned in
step 2) é ha&?gg“g%gﬁﬁﬁ%ﬁﬁ°§g§%??§hhn ugéﬁgl%ﬂg sanme to synthesize
CDNA, from whicaiheSdthi i eSsafridlih PRarsy Ry hesiMed mdiddh). A nethod for
perform ng hierarchical clustering analysis in a DNA m croarray,

whi ch use¢s) t hahsatghel aRbained (Dyadove, wrirbiadixag60with e PRA Gkaveabove.
ADVANTAGES OF THE I NVENTION - 6 - [0009] The PFA- AMeX-Paraffin

met hod, iaccosiplished bxahmenios th PFA i s conbined with enmbedding in
paraffin by the AMeX nethod, is a nethod for specinmen preparation

whi ch engi)r es Thhenattedaceordngetodl) dd@haldve swhichnbutiieo cagyrisasdhastep ef ¢
acid quality. In the case of tissues (e.g., prostate cancer tissue)
whose celbrepadnrgthin sgotions afterpardfin pobedting byitheriMeXinedthods frozen

ti ssue sections, this nmethod is found to be very useful in collecting

target cébl s picmethasiaceasing tad3Lahoae. Wisk further pmprises thestiep of
nor phol ogy, d.further in analyzing. gepe expression in these cells
by 5si ngggpﬁ“}ﬁ“&gr r]é)jfj.}at[‘rfﬁ)t%‘\éfes’?ﬂ@%itﬁk‘ﬁéﬁ?t - of the present

[ [ h f her f d wh I f f

(SNaP- Fr 6en SBrAURST aee BBt B e B R Risi SRR e S i OB P,
Itis po%ﬁi&?ﬁ% iﬁlﬁm%ﬁ%ﬁ:ﬁe&@a@sftéihiﬂg% Qﬁéér% tlﬁ%cﬁeﬂﬁgﬂ%mﬁl{]ﬁ%m' ntenance
of tissue norphol ogy w thout inpaifFing nucleic acid qualt?y. This

finding igdi quglﬁ}]&%ﬁack&%i £ -afe%%/g?%é’afﬁgfé& @Eﬁ&%ﬂ%ﬁl ¥ G M¥etbiRBloy! 10

preparing ‘para ocks t ure i ntenance of tissue
nor phol ogyepwtit 8 postaidBdstk Bgecii&l.ei ¢ acid quality, starting from

frozen tissues in standard tissue banks (tissue sanples are generally
frozen fgr) st ahagethod 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 1s 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



BRI EF DESCRI PTI ON OF THE DRAW NGS [0011] [Figure 1] Figure 1 is a
phot ograph under a m croscope showi ng a HE-stained tissue inmage of a
thin section froma clinical frozen tissue speci nen of human prostate
cancer tissue. [Figure 2] Figure 2 is a photograph under a

m croscope showi ng a HE-stained ti ssue‘isr'fage of a thin section froma
clinical PFA-AMeX-Paraffin speci men of human prostate cancer tissue.
[ Fi gure 3pcdriipgne ady seorfy1) fog(7) slswvief s of hi erarchi cal clustering

anal ysis of gene expression profiles in prostate cancer and prostatic
hyper pl ag a t iessadsg taltbRY Anrdth thdelieesd desredfcells;ssue nor phol ogi cal
observation of each specimen. In the tissue norphol ogi cal

observat i3dn, centbesizingcPdA e thaerdragted dotdl RY Athy neversetranseriptgon reaction;
described in the CGeneral Rule for Cinical and Pathol ogical Studies
on Prost & e cas@githe pymilegizedipP Novas@damplage toyanmpiiia Hese any Stteigiiag regions
Associ at i ?B and JE;) nese Soci ety of Pathol ogy, Kanehara Publi shing,
2001). | QT PrAsta&N A8 128, 112, 133 and 140, which were sanpl es
fromprostate tjent .tissue . .- Were found tq hay rostati.c
yper pl ach a, - S8CHAENG Bday oF eificaHign BROCESPENCB s it B regions of
[ Figure Ei g ' ) m_cr howi .
. ot ai noerrredhEet b RS AR R0T Prih g RR R Rt
from SNAR- : j e by the

PrA. ANex B of £ ﬁ’( %@?ﬁ%%?de%@%%éﬁﬁ%%éﬁeﬁﬁmﬁ’&fﬁME | NVENTI ON

[0012] T@@)SD%&%&H&E@M&% N1 1RbBeE viferdih thRle8REN ells AMEM IR b$
applicable’to a wde range of ani'mals, regardless of their type,

i ncl udi ngnigfsAttkdkiaN Ssont BRlrdR%r tRttcdpedn@nmanmal s, with mamal s bei ng

particularly preferred. [0013] As used herein, the phrase "various

organs oK13)i ssuesthoéXal prefanigghddNAtmhissiaaay sehplehehishebmphisdyhie fodlowing

intended to nean all organs or tissues distributed over the whole

body of ttees:above ani mals, except for hard tissues such as bone

tissue. An organ or tissue particularly suitable for the nmethod of

t he presént i wokentingdesiredpels frameantgrgauer tispOospetinFne bipgndbdeiby thetrpeshod

present invention can be used for frozen or unfrozen organs or

ti ssues. 9GNS L9 xRl tod7i #h9¥8n for storage (e.g., SNAP-Frozen
wi t.hin the

sanpl es) .. which are obtained fromtissye banks, .al so, fall

present Phvent§SHAe EFGM i qefﬁnéﬂ TPtk eﬁ?ggﬁ%reﬂrcéiﬁﬁttﬁ? fRiemting managy:
organ or tissu xcj.sed fr n apimal, i.s,first fixed with PFA
fixative. Theai9 E’f%FﬁChE&gftﬁli%?W@ {f\eéng?cged[ %esge‘iﬁffll?ti on for cell
fixation, pre - d] [ % 9 [ de
solution wt hBZE)ﬁ%?L%}éZrI&J( %%A%ﬁ B%p%(gr g@ﬁ:ﬁ@;@? g%ﬁg?geggregﬁ%%gﬁ&ﬁPFA
fixati vere{a%%lpar af onnal dehyde/ 0.01 M PBS (pH 7.4)) is used for this
pur pose. 0016’] Fixation with PFA fixative in the present invention
may be acconpl sfigdihRyyhiNBRESI dTIN A ab 3T&@8H1aR S BMpRTY the SSHRI 3-Rerffitil
fixative containing 1%yto 6% (preferably 4% parafornmal dehyde at a

t enper at wetordfofPladtia BY@CRr#ider abl y about 4C for 2 to 40 hours,
preferably 6 to 30 hours. [0017] Then, the fixed organ or tissue is
washed wi th pldpsghdatbrdiiné tatioas! sagdlifieetiar plobiectt bétereed $- 4nldi Btegralrl reggions
part desired to be observed may be excised fromthe organ or tissue
bef or e bef AgictimshisnicfyO1l8 whthe3-tergaml oegion/Sseranindl usgipr BERrpedducs ratiogn
enbedded in paraffin by the AMeX nethod. - 8 - The AMeX nethod is a
par af f i nbelepetigiveryvatee tsdletempisiediangaving goobmRINA aedlidy;ao8t one,
dehydration with acetone, clearing wth nethyl benzoate and xgl ene,

and embeddli ng extRGhAE &atel NN ANE thesells feterningd in fiep Dragdaviee 2opd MNAs
i din. t -25C to 8C, bly -20C.to 6C for 2 to 24
our s. - pAUAIEY 554 §oias fhs speiio SuleteRDNAHEoB TGOS it Brvier g rvaized
ssue | U4 maoRehpe At hB bR e Bieal o e ARG N ar oty

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

ADVANTAGES OF THE INVENTION



[0019] At the tinme of use, the paraffin block obtained above is
sliced wwth a mcrotone or the like to prepare thin sections,

foll owed by deparaffinization and rehydration of the thin sections.
Depar affini zati on and rehydrati on may be acconplished in a known
manner. For exanple, deparaffinization-fay be acconplished with the
use of xylene and/or toluene, while rehydration may be acconplished
wi t h t he [060] afheHRrCAM > REa 6N @eBbONa wHi QDR tiohRatH PIFA isS@aibi fdaswitus
obtained are optionally further stained by tissue staining,

i rri munokirdbedding in pahffettai the AQleX mettodnie ahhsthod fre Rpastes pripMiation whitth
then provided for observation. [0021] Wen speci nens prepared by the
met hod ofensures the exanmtendnne ehbétb tissueansphologylafrynideas aeid gualitpi nkp the case of
(special staining), any type of staining available for use in

or di nar y tisgsueal¢ gnp@statarnaeerdiseud) shwseeaiisiee diskanlte syfficionlg distiagwisiniy
G ensa staining, toluidine blue staining). Mreover, all antibodies
sui t abl e Tfogen [igswe semtions,dhis erathod is foumdrip %@ veryispll isecdlegtingfargey eglisdiys
anti bodi es _agai nst cel |l surface antigens, cytoskel etons, X

ext r acel MRIFQRISYeRtop vgder 03’9‘?‘8?5? s lgq@gypygyogwa@gﬁp@ger%enagbm%gmepor
enzynme histocheni%ﬁl st@igiqg sgﬂhgs.available for use on sections
can be uSERCFIOTIN thise Gelly by usiag f EYEGaf Y- ALP, ACP, TRAP, and

est erase ' ' L [ tainin

avai 1 abi SN TR BEe Bl A BHE By CHRB B Elnal bk s frozen
gener al ; Re€ I i N 1 s
Tr1 ohr o SRR (VD FRa gl B) i Broce A D BN A M oMo, i1

Van G es?asmak@bﬂagar%%raeﬂa@@ﬁohps @k Sre (RO ARARE tRsid th¥ 010§g

i npregnation staining and PAM staining (Periodic acid nmethenam

silver suaiheht nGfaifid mewWiedcid yhaitg angds bagagendicasyhaanepralA0R’]l The
present invention also provides specinens of various organs or
tissues Paxdlimdictigpdiareytsahliapremiing parafifno bl ckoiiiyt enstrieche matenance of
obt ai nabl e by the above nethod. Particularly preferred specinens are
t hose of tipusshapholpgy stuthoutrithppiringtratleiccaitt guality, swuteg foarh fiazen ngsies in
limted thereto. [0023] Ogan or tissue speci nens obtai nable by the
met hod oftangard pisgiedanks fiseustsamplesare gracpdladrazen fastmegedi cati on of

total RNA and test for nmRNA quality in cells within the organ or
ti ssue sPEeFREHESCRETION QEL s fromthe tissue specinens,

it is pr I eto e m crodj ssection techni ques,  particularly .

aser i H00f L lant TRy & PRAEEDIA SRRy ArRISEOF AT SHBSIng i Erptaidsckfissie

i nstrunment ha%iqg.a I@se% irr?diagﬁr cqnnected.to ? nicroscgﬁe bg

which a EPHR G RPN HEm ACtRiral M7 rSIC REF TS o SH™RR PRSI Rayicer

pi cked agd.collected by the laser while nonitoring the section under

a mcroscope. Since this technique allows collection of a target cel

group froma tH (F gy i ] i QW

dpecr fi ¢ gene s Susal3eRe 21 o b REARh thdtr ekRER RN KRN PR A e

tissue i imhdoMOdih seBSorffomMSAMWARPEA IOV RLIGH Ok 3pEGHER Bf hiltR4n prostate

exanpl e, an AS-LMD system (Leica M crosystens) nay be used. [0024]

Then, theavettigoted desired cells may be treated in a known manner to

extract and quantify total RNA. Mreover, after RNA quantification,

MRNA i s rever §Eigtea) Figurb@dhow theabsulte ofifieprchiedl sluateding anatyse€of gene

transcriptase to synthesize cDNA. The synthesized cDNA is used as a

t enpl at e expressgul profiles mepostatenminGertaed prostdtichygerplasiadissyes adongwitly tHRCR,

followed by calculating the ratio of anplification products between

5. and SrasbltnphEsUs mgrRheloEtal Pbseaction of akreBgITEDL aln TRNsTEAGBhologica]

tested for de%fadation or nRNA can be tested for its quality. Since

ft-acti nobssrvatigareetanppaivasvpsimadgrigerydedo the callt‘rnattiewﬁe@ in e General Rule
conpari son o

it can be used as i ndi cafor for qualit ) of RNAs
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In the dendrogram, 128, 112, 133 and 140, which were samples from prostate patient tissues,
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[0018] The organ or tissue thus prepared is then embedded in paraffin by the AMeX method.
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[0033] The prinmer set used for 5 side (1369-1521, 153 bp) PCR was
shown bel ow. [0034] 5' - ACAATGTGGCCGAGGACTTT-3" (1369-1388, 20 ner)
(SEQ ID NO 2) 5'-TGIGTGGACTTGGGAGAGGA- 3" (1521-1502,20 ner) (SEQ ID
NO 3) The prinmer set used for 3' side (1600-1758, 159 bp) PCR was
shown bel ow. [0035] 5' -TTGITTTATTTTGAATGATGAGCCTTCGT- 3" (1600-1628, 29
mer) (SEQ ID NGO 4) 5'-GGIGIGCACTTTTATTCAACTGGTIC- 3" (1758-1734, 25
mer) ( SE®enfatdsinEosin stainirfgrfet peticrd pyrppbestVes Giaue staiidd, wred statddg, and
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[0023] Organ or tissue specimens obtainable by the method of the present invention can be
used for quantification of total RNA and test for mRNA quality in cells within the organ or
tissue specimens. To collect desired cells from the tissue specimens, it is preferable to use
microdissection techniques, particularly laser microdissection (LMD). LMD is a new
research tool which uses an instrument having a laser irradiator connected to a microscope,
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, after RNA quantification, mRNA is reverse-transcribed
with oligo dT primers and reverse transcriptase to synthesize cDNA. The synthesized
cDNA is used as a template to amplify the 5- and 3-terminal regions of B-actin by PCR,
followed by calculating the ratio of amplification products between 5- and 3-terminal
regions of B-actin, whereby total RNA can be tested for degradation or mRNA can be tested
for its quality. Since B-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. Inthe present invention, samples whose 3-terminal region/5-terminal region PCR
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product ratio is below a given value are determined as having good mRNA quality. The 3-
terminal region/5-terminal region PCR product ratio is preferably 20 or less, more
preferably 10 or less, and even more preferably 5 or less.
[0025] In the present invention, a sample determined as having good mRNA quality by the
above method may further be used to prepare a DNA microarray sample. From the total
RNA of such a sample determined as having good mRNA quality, a labeled cRNA probe
may be prepared, for example, according to standard procedures provided by Affymetrix,
Inc., and gene expression data may be obtained using a DNA microarray and provided for
clustering analysis.
[0026] For example, in hierarchical clustering (hierarchical cluster analysis technique), data
are hierarchically classified on the basis of similarity, and the results obtained can be
expressed as a tree diagram.  The use of this technique makes it easy to understand the
implicational relationship between clusters in a wide range from detailed classification to
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 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.
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[0027] 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.  As to tissue morphological observation, although it is generally possible to use
SNAP-Frozen samples for preparation of frozen sections, they have a difficulty in the
maintenance of tissue morphology when compared to ordinary paraffin sections. For this
reason, specimens were prepared for SNAP-Frozen samples (frozen tissues) by the PFA-
AMeX-Paraffin method, and these specimens were evaluated for the maintenance of tissue
morphology and for mRNA quality. As aresult, in thin paraffin sections of the specimens
prepared from the SNAP-Frozen (frozen) samples by the PFA-AMeX-Paraffin method, 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,
while the mRNAs maintained 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
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4% PFA fixative (4% paraformaldehyde/0.01 M PBS (pH 7.4)) at 4°C for 16 to 24 hours.
The fixed samples were washed with a 0.01 M PBS solution (at 4°C for 2 hours) and then
dehydrated with acetone (at 4°C overnight and at room temperature for 30 minutes x 4),
followed by treatment with methyl benzoate (at room temperature for 30 minutes x 2) and
clearing with xylene (at room temperature for 30 minutes x 2). Then, the samples were
immersed in a paraffin solution at 60°C (for 40 minutes x 3), embedded in paraffin and
stored at 4°C.
(2) Preparation of specimens by PFA-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 PFA fixative 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 paratfin 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
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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.
{4) Preparation of frozen specimens

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, embedded in OCT
compound (Sakura Finetek Japan Co., Ltd.) filled into plastic dishes (Cryomold®, Sakura
Finetek Japan Co., Ltd.), and then floated on the surface of hexane surrounded and cooled
by dry ice and acetone to solidify the OCT compound by cooling. The frozen blocks thus
prepared were transferred, together with the plastic dishes, to plastic containers containing
hexane, and stored at -80°C.
(3) Preparation of specimens from cultured 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 pm 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
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room temperature for 10 seconds) and then dehydrated with ethanol (100% ethanol, at room
temperature for 10 seconds). The sections stained with hematoxylin-eosin (HE) were
dried and then observed for tissue morphology under a microscope attached to the AS-LMD
system.

[0030] For preparation and staining of thin sections from the OCT-compound-embedded
frozen tissue blocks prepared by the fresh-frozen method, standard instruments and reagents
were used. More specifically, frozen sections of 6 um thickness were prepared in a
standard manner from the frozen blocks, and each section was mounted on a foiled frame
for an AS-LMD system (Leica Microsystems). After fixation with methanol (at room
temperature for 5 minutes), the sections were washed with RNase-free water and immersed
in Mayer’s hematoxylin solution (at room temperature for 30 seconds). After washing
again with RNase-free water, the sections were immersed in an eosin solution (at room
temperature for 30 seconds) and then dehydrated with 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 Iesions). 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
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these specimens, followed by comparison of mRNA quality.
(1) Extraction of total RNA from thin sections

Thin paraffin sections of the specimens prepared by the PFA-AMex-Paraffin method,
the PFA-Paraffin method and the NBF-Paraffin method were respectively transferred to
separate tubes (0.2 mL). After deparaffinization (xylene, at room temperature for 15
seconds x 3) and rehydration (100% ethanol, at room temperature for 15 seconds), the thin
sections were dried.  Then, 205 pL lysis buffer (20 mM Tris-HCl, 20 mM EDTA, 1% SDS,

500 pg/mL Proteinase K) was added, and the tubes containing the collected tissues were

treated by heating (at 60°C for 16 hours and at 95°C for 10 minutes) and then cooled,
followed by addition of 45 ul. RNase-free water and 750 uL Trizol-LS (Invitrogen). After
addition of Trizol-LS, the tubes were allowed to stand at room temperature for 5 minutes,
and 200 uL Chloroform-Isoamyl alcohol solution was added thereto. The tubes were
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’
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side (amplification region: positions 1369-1521, 153 bp) and the 3’ side (amplification
region: positions 1600-1758, 159 bp) of human B-actin mRNA (X00351, 1761 bp) (whose
¢DNA sequence is shown in SEQ ID NO: 1). PCR products were quantified using SYBR
Green for both 5’ and 3’ sides.

[0033] The primer set used for 5° side (1369-1521, 153 bp) PCR was shown below.

[0034] 5’-ACAATGTGGCCGAGGACTTT-3’ (1369-1388, 20 mer) (SEQ ID NO: 2)

S*-TGTGTGGACTTGGGAGAGGA-3’ (1521-1502, 20 mer) (SEQ ID NO: 3)

The primer set used for 3” side (1600-1758, 159 bp) PCR was shown below.

[0035] 5’-TTGTTTTATTTTGAATGATGAGCCTTCGT-3’ (1600-1628, 29 mer) (SEQ ID
NO: 4)

5’-GGTGTGCACTTTTATTCAACTGGTC-3’ (1758-1734, 25 mer) (SEQ ID NO:
3)

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]



MD6- 0016- 31 21.82 21.340 4.751 4.49 M)6-0017-31 50.18 35.740 8.082
4.42 MD6-0018-31 17.20 38.110 8.801 4. 33 averaged4. 5937. 899. 084. 27

Criteria>15>1<20 [0037]
PCR product
PFA- AMeX- Par af fi n- processed sanpl es,

The average val ue of the 3
ratio was 1.14 in the frozen sections,
ant’ 2. 27

2.78 i
in the

regi on/ 5’

regi on
n the

NBFPar af fi n-processed sanples. In the PFA-Paraffin-processed sanples,
h PCR fresh Frozen anat okt ol ool oo o P =T = TP T TP
the g amp! VS TRNA sotic| © 'Beactin 3UPWERVY © 'Bhactin W&tﬁ Pt TS Ratio
anplified for the 3' |side due b degenasahynh. |t szgm;( r(% be not@bses)
t hat whef PCR Wpsd4sabsa perf or redtt wit hout 4#e%erse trare&iption in 076
order toeH-nifERethe possi-bi fEhy of genile DNA conf#iination—10
. | 064011 = M - 29bgl VT IR0, .19 ., 141
during PCR—sapghesoobtar med Wy igmout—Teveg st ranscripippn provided;
no PCR afplifi gstoriem|pr oduct, V.mlns confiramq@ that thesd 1.21
i fi i i 1 i - 3.
anplific < S S obt ai nﬂggg\ ere derj fggg fromt hp"-zm As_pr nrillrﬂﬁﬂii12
by rever se—trreanmscr+{Ptroitr
PFA-AMeX-paraffin
Sample name RNA conc B-actin 3' FW & RV B-actin 5' FW & RV Ratio
(ng/ul) {Set A){unit) {Set BY(unit) (SelA/SetB)
MOS5-0458-21 74.31 7.325 2.570 2.85
M05-0463-21 4247 19.810 7.361 2.69
MO5-0464-21 54.18 24.050 9.525 2.52
M0B-0016-21 28.59 24.920 10.290 2.42
MOB-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 8.62 278
PFA-Paraffin
Sample name RNA conc B-actin 3' FW & RV B-actin 5' FW & RV Ratio|
(ng/ul) {Set AYunit) (Set B){unit) {SetA/SelB)
M05-0458-14 49.35 not amplified 0.855 NJA
MO5-0463-11 37.48 not amplified 1.342 N/A
M05-0464-11 14.47 not amplified 1.053 N/A
M08-0018-11 53.93 not amplified 1.321 N/A
MO6-0017-11 157.46 not amplified 1.102 N/A
MOG-0018-11 86.78 not amplified 1.061 NIA
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 Ralio
{ng/ul) (Set A)(unit) (Set B){unit) (SetA/SeiB)
M05-0458-31 §6.19 85.240 21.890 3.89
M05-0463-31 76.18 31.760 7.252 4.38
MO05-0464-31 15.94 15.170 3.723 4.07
M06-0018-31 21.82 21.340 4.751 4.49
M0B-0017-31 50.18 35.740 8.082 4.42
M06-0018-31 17.20 38.110 8.801 4.33
average 44.59 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-Paraffin-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



[ 0038] These results indicated that anong the speci nens prepared by
the four types of - 18 - specinen preparation nmethods, the quality
of MRNA was highest in the frozen nethod, followed by the

HA- AMeX- Par af fin met hod and the NBF-Paraffin nethod, and | owest in
the PFA-Paraffin method. Exanple 4: Combhrison of nRNA quality in
human prostate cancer tissue specinens prepared by WA- AMeX- Paraffin
met hod angediffieiPprephifation FRAHVAE, the quality of GRNAKEs HiZhést Gvitdeifiozeb gletdn
human prostate cancer tissue speci nens prepared by the

PFA- AVe X{éldovedd hynthe@FAed VeXEP srhfinRkéth&dh aad the NBB-Phadhin fmbihod sedtlowes in
were prepared from 79 PFA- AMeX-Paraffin speci mens of human prostate
cancer t itesPRA-ZacifBonehadPar af fi n speci nens of human prostate cancer
ti ssue. These sections were treated in the sanme manner as shown in
Exanpl e Fxa@mptad: CGaanpagison olmBNA qualisy il humna nipdate ganass tissyRNAccinensi t y.
The results obtained are shown in Table 2. %;;039] [ Tabl e 2] Met hod
used for PEREESIRT Is-épde St iamitingethod ppdFEA-Raradisapsthedhs t est ed Nunber

of Spect Tens satisfylnge Rl LUA, PEABRLALI LD, ethod 69 15 (21, 19
prepared by the PFA-AMeX-Paraffin method and the PFA-Paraffin method, thin sections
were prepared from 79 PFA-AMeX-Paraffin specimens of human prostate cancer tissue and
69 PFA-Paraffin specimens of human prostate cancer tissue. These sections were treated
in the same manner as shown in Example 3 to extract and quantify total RNA and to test

mRNA quality. The results obtained are shown in Table 2.
[0039] [Table 2]

. . Total number of Number of specimens
Method used for specimen preparation . o o
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



(67.1% [0040]In the human prostate cancer tissue specinens prepared
by the PFA-Paraffin nethod, anong all the specinens tested for nmRNA
quality, only 21.7% (15 of 69 specinens) were determ ned as having
good nRNA quality. In contrast, in the human prostate cancer tissue
speci mens prepared by the PFA- AVeX-parai?in nmethod, anong all the
sanples tested for nRNA quality, 67.1% (53 of 79 sanples) were

det er m nedllasiona¥iGege OBaOdaRNA qual ity. Nanely, the PFA-AMeX-paraffin
ti ssue speci nens showed a great inprovenent in nRNA quality, i.e.,

t he per céhtBgmeabllepeaiwiBnaSdPrsyitaodd as havi ng good nmRNA qual ity
was increased by 45.4%in these speci nens when conpared to the

PFA- par af fi n tPFdsabeppanfferspecibeasples Hepafed fudumeh pewstdtotissbe anthe hime
sections with AS-LMD system as well as extraction and quantification
of total MRGACKsGhrwalin Extmplet2. s dUestained shin SentionRiareylriadiang thearpgovided for
- collection of Gene Chip data (1) Tissue collection with AS-LMD
system samplesplleciion wighsnhpilMBsustemdheicadlisrosydems)da coldect kaigstsells.

prostate.tissue.Ln.the sane nanner _as shown i.n npl e_2. HE-stained
thin s ect[\%[(?fﬁ§p%é$‘"éﬂléf:ll?aé‘8‘? O an RS HPYY ioaédn%torgg%ﬁé-&m EXHBPIOR (R
an AS-LMD system (Leica M.crosyste .to collect target. cells. Mre
apeci 11 oot et AR ARsHE haSRbRETicsR vitPe el e Bho ESnestivel
system I i atic .h | asi a,.l esio

wore d sERBIALE SRR IS I ARDRLARYT, b PEPRABL AT B o ERuE e -
m.) usin : a gﬁl/h, j EPI—f(Jfl

(col |l ect gﬁﬁ?ﬁ%gﬁggﬁtg‘?g%ﬁg?’ ??/ S ﬁﬂ%@%bjﬁw ri S?&W?ﬁmlm&
1% SDS, 500 Al LrdtiRhsR vékn Radkdhe einadeieskbR s%@tb doREHRE LR €75 L
sanple collection, and 175 1.1L lysis buffer was further added after
sanpl e coysismiffepmas filrier Bxdddadiet S doltietithl fication of total RNA
fromcollected tissues and test for nRNA quality The tissues

col | ect e@)Extractoaidgeatificationfeothr RIS Adthnm polldvesdtEpeesnmd Bt fasnBRawn
in Exanple 3 to extract and quantify total RNA and to test nRNA

qual i ty. quglBy Collection of Gene Chip data Prelimnary studies
have confirned that reliable Gene Chip data with >30% present-call on
Af fymet ri x Hurrli tisees gellegipd byanickedissbetipnrieere trente®ivnthe smpk wmnngr asishown
provide >1 _units _of 5 region anplification product and >15 units of
3' regi off BRPIMPIE L EREIF R avtily fote] RAWddrd to testapRYAy @ralifyegi on PCR

product ratiqQ is <20.in the test for nRNA quality. These val ues were
used as @i(jfcglreftéoqgo(&@}eeﬁ[ﬂﬂpﬂétat he quality of each sanple. Fromthe

Lo contain ARG RaOaaTy P 9ol oo R S Sl Ra e
acoor di g g ASAMAECHERARSAY £ DALMY, B PKTELL Ses LAt prcbifh >

gene expressio usi ng

(Af f ymet pihxd of AREIh Mﬁuﬂa&@h@?@gggm i %k@nregﬁ,%%gjﬂnméﬁo ' @uocrt,

>30% present-cal |~ were define ereli e dat provi

clusteri afd #RSdeySirSaioRss azre‘gioﬁ FER ARALNShSo RI<208RehEXRITESHRNA §dliy. | N
prostate cancer tissue and prostatic hyperplasia tissue - 20 -

Hi er ar chiTaede values erd mgdas atiysia 3o (&teeiine el qualitydfeaéesanigs. Wasm the total
performed on the gene expression data in prostate cancer and

pr ost at i BNAspeithd sesided ¢ash vosiimabidad saihfy thekexigsrial aadJo tontsiuaBNRARE pood
simlarity of gene expression patterns. Mre specifically, gene

expr essi analdgtiebeladorRNA psehes weegrepdreg rowrding tocsadard prosalueesgmovidd] by
speci mens of prostatic hyperplasia tissue, each show ng >30%

pr esent - &diymetrix, Geheandrgepe gepressiapiais wersrnbtairedeusing Huaar KpPadrapy t he
GC- RVA mat&od to calculate a signal value (i.e., a value indicati nﬂ
the expr E3EYBEIKYy efAmeng thebiained giecrnpigasion dain thenswath 230% present-ca

| ogarithmc u nd n-centered (averaged, by which the starting
poi nt of wsyeﬁe?mﬁgt%regﬁﬁﬁdé@m Pf%"é‘g féf““ﬁ’fm% palypit a set, i.e.,
Example 6: Analysis of gene expression data in prostate cancer tissue and prostatic

hyperplasia tissue



separate clusters. On the other hand, there was a high simlarity in
gene expression pattern between prostate cancer speci nmens or between
prostatic hyperpl asia specinens. [0042] Further, anong the prostate
cancer speci nens, those determ ned by norphol ogi cal observation as

bei ng poorly-differentiated adenocar ci or

noderatel y-differenti ated adenocarci noma were found to show a hi gher
simlarity i nHjenshicaptlasstinnapdysiefhierhehoalasugiaitig) was béffenhedtonahe gene
adenocar ci nona speci nens or between noderately-differentiated

adenocar ckpissaorsfae impostateltancd andwpmstapo byperpldiih tissien tbiatred imBdample 5 to
moder at el y-di fferenti at ed adenocarci noma speci nens, and speci nens

det er ni nédyyhawimplaoiyoyfissat cxuiyessiongtaltoms.asMoe¢ spgcifically, gene expression data
poorly-differentiated were found to forma cluster earlier than

ot hers. fiors 1} angginens pfprostateicansen tisgemendeepinssisiesn opprostetip Byperplasia tissue,
faithfully refl ecti the resul.ts of porphol ogi cal observation were
obt ai ned .eX“tbrﬁ?HOWén% @P&Swﬁ%ﬁ&ﬁ? LIRSS CEPISSHGS S{FEC €458 @nplyaed by the

wh j t d.d | ysi s. ) f dwth
rozen prisstaed M B Shisiba datn VAL R Ehen YAS B S s g Praoylste of
o? ooy ool BB bted 14 S EF SR b Sl L3R oyt
T not ‘
A Ao e el e sefthg TNt ik i SRR (T BE AN S LA T3 3l
are frozgpeddivasihileag ZeR)N R16(ed 89 hidehies) cludith h@%ﬁ?&?a’i‘&li@a’i NRNFing,

been used primarily for extraction of nucleic acids and/or proteins.
As to ti gisi clit Rinklgecads 188Ss B kAl fr@soffidrd RI#Qthtiktical SalO@REEPAdYegraphics).
possi bl e to use SNAP-Frozen sanples for preparation of frozen

sect i ons[0041¢{Thbassaltfofitlfftedng dnalysis drbshovai tRg@ece @fs shbws Uethe tree

nor phol ogy when conpared to ordinary paraffin sections. For this
reason, spguinmalesdweran)rfdigured, postaBNARedEspadmessangl pesst{tia lnperplasia

ti ssues) by the PFAAMeX-Paraffin method, and these specinens were

eval uat edpdcgnensisbowad nusrdickiferenttgens exprassiqumsittons, sorthatithe proRIe cancer
quality. (1) Preparation of PFA-AMeX-Paraffin specinens from '
SNAP- Fr oSR§§1M e 8iguR and the praytgic ypewmhasia spseiaen eopuspy ereslisinguished ass)
used were obtained frogmpatienfs with prostate cancer or benign

prost at i CHHANS PIPEE: o QB eBie %ﬂdeai%‘ga%%ﬁl@% SHRGATHY By @insGapics e paftern

for reseﬁ{ach P- Frozen sampl es, were each trimmed to

about 5 R PR Gingopagtichs By M HE TR A AR e iRPTo o
shown | ng;ﬁ@%hﬁh%l %1}3%1?%%8?&0 tatd gacfllcglfsrf)%cmgen%,.tﬁ%)sg%%‘gehﬁ?{%d B &t&(}rﬁ,ﬁﬂgglcal

nor phol o I'n pararfrn sections o

prepar ed by 3% ti%)HedS §%Eg§6§%§%%éﬂtﬁgﬁ®gﬁ§MI LY hb&erate .-diﬁfexl'eﬁtiated

PFA- AMeX- Pa In net a t nucl ear vacuol ati o

mor phol ogildRkareefiawart hndfib Shows hidiRl Qidirit) f JARS cRSSIdA fatth @ bet
di stingui sh t?ssue Elrmrrpholnogy V\%th ?%Jbstarllt irla}ill y thgﬂgarre ccur agywzeél

in thin pasdf-fifferagiatcdadsndebroRfotdMp¥ciRanabf baiwsaerbiBaE] A ERANGd fir oM
unfrozen tissues (Figure 4). (3) Test for nRNA quality The
speci nmensdgnoepainethafspesimehethGiNBEwieen pest]|-Hittezaitihtcd anP heslchyel-he
PFAAMeX- Paraffin method were treated in the sane manner as shown in
Exanpl e diffeperdiatadadtnaacti muanspetyndnet anld sppvdmandddtemntinst byniRbiphqloaidat v .
The results obtained are shown in Table 3. - 22 - Total nunber of
speci mengbsesation apheibe poorfly-difteséntiates were faingdita doror 4 clestenesligithar ahen.
PFA- AMex met hod

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.



10 7 (70.0% [0044] Anong the 10 specinmens tested for nRNA quality,
7 specinmens (70.0% were determ ned as being nmRNA of good quality. In
t he PFA- AMeX- Paraffin speci nens prepared fromthe unfrozen tissue
sanples, 67.1% (53 of 79 specinens) were determ ned as bei ng nRNA of
good quality (Exanple 4, Table 2). In vikew of this finding, the nRNAs
mai ntai ned in the PFA- AMeX-Paraffin specinens prepared fromthe

SNAP- Fr o Bxampla hZés)e s odscyeid R A halitres SNAFOBrogén stiséagbeakddby
the sane quality as that of the specinens prepared fromthe unfrozen
sanpl es. PFA-2BleX fokthoNS 1. A net hod for speci nen preparation from

vari ous frozen or unfrozen organs or tissues (excluding hard tissues)
of the whol e Bodgndaitietvedenks; mestisshe sdngplbowe figzet fpstordgde (BNAPAkroaen
target organ or tissue with PFA fixative;, and 2) enbedding the sane

i n par af frAPISY). ankthaspsamptestyye beemused pemasly fae evratting of sudl¢iaiaeidg and/or
wherein fixation with the PFA fixatjve is acconplished by inmersion.
3. The mePHIENECcOP B tigVe BroEmeiqgicel gpsepvatipn; althopgh it pegenstwybosskle tg,use

et hod.  BNTHETIREER SEPBIEE B AR g0 OF SO ESecURT ey GAYS BRI O SBs
sect ; one N ERRE b Bt B G e Wined AR kB p fog dys
the step r@:fcsoﬁ,isﬁééf&eﬁg @*lﬂr}iﬂ?&ared for SNAP-Frozen samples (frozen tissues) by the PFA-
AMeX-Paraffin method, and these specimens were evaluated for the maintenance of tissue
morphology and for mRNA quality.
(1) Preparation of PFA-AMeX-Paraffin specimens from SNAP-Frozen tissues
The frozen tissues (SNAP-Frozen tissues) used were obtained from patients with
prostate cancer or benign prostatic hyperplasia who consented to use of their excised tissues

? size

for research purposes. The SNAP-Frozen samples were each trimmed to about 5 mm
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-Paraftin 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]



i mrunohi st ochem cal staining or enzyne histochem cal staining. 6.The
met hod according to any one of clains Ito 5 which is a method for
preparing a prostate tissue specinen. 7.The nmethod according to any
one of claims 1 to 5 which is a method for preparing a prostate
cancer tissue speci men. 8. Specinens of - %&ri ous organs or tissues
excl udi hard tissues) of the whol s od wich eohtainahtet
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ratio is below a given value are determ ned as havi ng goo
qual i ty. maintained in the PFA-AMeX-Paraffin specimens prepared from the SNAP-Frozen (frozen)

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

prepared from the unfrozen samples.



12. The nethod according to claim 11, wherein the desired cells are
coll ected by mcrodi ssection fromthe organ or tissue specinen. 13. A
nmet hod for preparing a DNA microarray sanple, which conprises the
followi ng steps: 1)collecting desired cells froman organ or tissue
speci men obtai nable by the method accor#ding to any one of claims 1 to
7; 2)testing the quality of nRNA in the collected desired cells in

the foll ow ng manner: a) extragying total RNA fromthe
col |l ected desired cells; b) synthesizing cDNA fromthe
extracted total RNA by reverse transcription reaction; c)

using the synthesized cDNA as a tenplate to anplify the 5- and
3-term ndl redh owethodffo Peciotenipréparf0OR; frammdarious frozenpr eraft@sh atgangot he
ratio of anplification products between 5- and 3-term nal regions of

| 3- act i n,tisgee(etwinding hasd iipvse) d-thewholabbdy,ediidne@uprisenthedbllowiggstepPCR
product ratio js below a given value are determ ned as havi ng good
nRNA quallity; fEeE Btasset prganion §ssustuth Bidafizatiiei ek cel I's determined in

step 2) havi ood nRNA .qual i and using the sane to synthesize
CDNA, fr V\hieﬁr%%@‘%ﬂﬁt ST R Wﬂi‘@sdﬁ\ﬂ%%.m da et hod f or

Whi ch usee  ha ERHE BspETed B haeh B el ied LSRR 15
45, OBRSRTAGD Fgee oo SQBE L Shie e
AR R i e R G M,
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.

0. 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:

D 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 extracted total RNA by reverse transcription reaction;



<130> FA0001- 08141 <150> JP 2007-322944 <151> 2007-12-14 <160> 5
<170> Patentln versi <210> 1 <211> 1761 <212> DNA <213> Honop sapi ens
<400> 1 ttgccgatcc gccgecccgtc cgcectcgtcgt cgacaacggc cccgggecgt
cttcccctcc tgggtcagaa ggattcctat tgaagtaccc catcgagcac accacacctt
ctacaat gag aggcccccct gaaccccaag tcaacagttc agccatgtac gtaccactgg
catcgtgat g aggggtatgc cctcccccat actacctcat gaagatcctc aaatcgtgcg

tgacattaay tggsegchgomntigsized cBYR dscatmpleal; dangdifpaicdRanl 998e@had8gions
gtcct gt ggc tggacatccg caaagacctg ctggcattgc cgacaggatg tcaagatcat

t gct cct cof Pexctio hytRYIR; andcct t ccag cctccatcgt ccaccgcaaa tcttgacaaa
acctaacttg tttttgtttt gttttggttt cacacccgcc tccggcatgt atcgtggggce

gt gggcgady ggeakcuigtivathetrgiiy ohayplifjetenoosgods detvgen &t end Srea i gtgions of
gccat cct gc accgagcgcg gagaagct gt tcctccctgg cggttccget at ccacgaaa

t acgccaa a%@gﬁé@fggbaelga%wé ddgmigalgagigugdarmigeal region §§ Reprodect aztiis

tttttttttt. gccagctcac gcaaggccgg gccccaggca_aggcccagag ccaact ggga
ct cccgagéﬁloavg%&@g‘i‘ yalue g a wgge%m&l@?gg%bt gct acagct t
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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 celis;
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.



CH HE, FA0001-08141 Sequence Listing cggttggagc gagcatcccc caaagttcac
aatgtggccg ttgttttttt aatagtcatt ccaaatatga gatgcattgt cctaaaagcc
accccacttc tctctaagga gaatggccca aggggaggtg atagcattge tttcgtgtaa
attatgtaat gccttaatac tCHAHE, atA00L gildl sdelqleiqant gahga cccttttt gt
cccccaactt gagatgtatg aag§ERWENCE iFJélgccag ggcttacctg tacact gact

t gag t 12> DNA <213> Artificial <220> <223>
Pri rreqﬁ?c?%r E&'S%ﬁ?%ﬁf&i%ﬁf‘ﬁéﬁ ﬁﬁgpzél >rADhuman bet a-actin. <400> 2
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<130> FA0001-08141
<150> 3P 2007-322944
<151> 2007-12-14
<160> 5
<170> PatentIn version 3.1
<210> 1
<211> 1761
<212> DNA
<213> Homo sapiens
<400> 1
ttgccgatcc gecgeccgte cacacccgcc gecagetcac catggatgat gatatcgecg 60
cgctcgtcgt cgacaacggc tccggcatgt gcaaggccgg cttcgoggge gacgatgecc 120
cccgggecgt ctteccctce atcgtggggc gecccaggca ccagggegtg atggtgggea 180
tgygtcagaa ggattcctat gtgggcgacg aggcccagag caagagagge atcctcaccc 240
tgaagtaccc catcgagcac ggcatcgtca ccaactggga cgacatggag aaaatctggc 300
accacacctt ctacaatgag ctgcgtgtgg cteccgagga gcaccccgtg ctgctgaccg 360
aggcccccct gaaccccaag gccaaccgcg agaagatgac ccagatcatg tttgagacct 420
tcaacacccc agccatgtac gttgctatcc aggctgitgct atccctgtac gecctctggec 480
gtaccactgg catcgtgatg gactccggtg acggggtcac ccacactgtg cccatctacg 540
aggggtatgc cctcccccat geccatcctge gtctggacct ggcetggecgg gacctgactg 600
actacctcat gaagatcctc accgagcgcg gctacagctt caccaccacg gccgageggg 660
aaatcgtgcg tgacattaag gagaagctgt gctacgtcgce cctggacttc gagcaagaga 720
tggccacggce tgcttccage tcctccctgg agaagagcta cgagcetgect gacggccagg 780
tcatcaccat tggcaatgag cggttccgct gccctgagge actcttccag ccttccttcec 840
tgggcatgga gtcctgtggc atccacgaaa ctaccttcaa ctccatcatg aagtgtgacg 900
tggacatccg caaagacctyg tacgccaaca cagtgctgtc tggeggcacc accatgtacc 960
ctggcattge cgacaggatg cagaaggaga tcactgccct ggcacccagc acaatgaaga 1020
tcaagatcat tgctcctcct gagegecaagt actcegtgtg gatcggocgge tccatccotgg 1080
cctegetgte caccticcag cagatgtgga tcagcaagca ggagtatgac gagtccggec 1140
cctccatcgt ccaccgcaaa tgcttctagg cggactatga cttagitgcg ttacaccctt 1200
tcttgacaaa acctaacttg cgcagaaaac aagatgagat tggcatggect ttatttgttt 1260
ttrttgtttt gttttggttt tttttttttt tttggcttga ctcaggattt aaaaactgga 1320



<210> 4 <211> 29 <212> DNA <213> Artificial
anplifying the 3

<220> <223> Priner for

side of human beta-actin. <400> 4 ttgttttatt

ttgaatgatg agccttcgt29 <210> 5 <211> 25 <212> DNA <213> Artifici al
<220> <223> Priner for anpiE,f5a00011082438' seguaeceof i dnimgn bet a- actin.

<4003 39 EARAGY GacRITAdt afIIFAARAUCYPRILABCCCC caaagtteac aatgtggecg
aggactttga

tacaggaagt
gtcctceteec
gcaaaatttt
gcettegtge
gtctccctgg

tgaataaaag

<210>
<211>
<212>
<213>

<220>
<223>

<400>

1380
1440
1500
1560
1620
1680
1740
1761

ttgcacattg ttgttttttt aatagtcatt ccaaatatga gatgcattgt

cccttgecat cctaaaagee accccacttc tctctaagga gaatggcocca

dagtccacac aggggaggtg atagcattge tttcgtgtaa attatgtaat

tttaatcttc goccttaatac ttttttattt tgttttattt tgaatgatga

cccecettec cocctttttgt cccccaactt gagatgtatg aaggettttg

gagtgggtgg aggcagccag ggcttacctg tacactgact tgagaccagt

tgcacacctt a

2

20

DNA
Artificial

Primer for amplifying the 5' side of human beta-actin.

2

acaatgtggc cgaggacttt 20

<210>
<211>
<212>
<213>

<220>
<223>

<400>

3

20

DNA

Artificial

Primer for amplifying the 5' side of human beta-actin.

3

tgtgtggact tgggagagga 20

<210>
<211>
<212>
<213>

<220>
<223>

<400>

4
29

DNA
Artificial

Primer for amplifying the 3' side of human beta-actin.

4

ttgttttatt ttgaatgatg agccttcgt 29

<210>
<211>
<212>
<213>

<220>
<223>

<400>

5

25

DNA
Artificial

Primer for ampTifying the 3' side of human beta-actin.

5

ggtgtgcact tttattcaac tggtc 25
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