Ll

o

1

f AWILTITI I
FEErrrrerrnd

Frrrrrn Frrrrrrrrrl

*159159* " 11111111 Frrrrrrrrrd

DESCRI PTI ON *000002 RNA EXTRACT ON METHOD ANDRNA—
DETECTI ON METHOD TECHNI CAL FIELD [0
in

invention relates to a nmethod of tl} v;—?léngr:Bmwu\“mm““|“\I‘|“‘“‘

RNase which presents in a safgple, etc.; 159159+
extracting RNA in a sinple and stable nmanner from an

RNA- i ncl udi ng bod cell, fungi, bacterium 'lVI ru m
the 1like) vvlgri ch iys(pr esent in the sanpl e, or frzwmm “\\“\ \\\\“\
RNA-incl uding body separgtedpfriom the sanple; a  .gy000
net hod for detecting the RNA; and a reagent used in
t hese nmet hods. The present invention relates to an
RNA anplification nmethod, and in particular, to an
RNA BXYPRACT ZaN | MRTHEDhANDbANRIDENEREYENSEETHOD
Transcri ption-Pol ynmeri se Chain Reaction (hereinafter,
abbreviated as RT-PCR). BACKGROUND ART [0002] For
reparing RNA used for a nolecul ar bi ol ogi cal

NE¢AL FIELB necessary to prepare RNA in an
envi ronnent where RNase does not act. Usually, it
Fe@ttes the steps of separating and coll ecting cell,

fungi, bacterium virus, and
The present invention relates to a method of

il
[
*

inactivating an RNase which presents in a sample, etc.; a
method of extracting RNA in a simple and_stable manner from
quNA—includingbody(cell,fungi,bactérimn,virus;andthe
like) which is present in the sample, or from an RNA-including
body separated. from the sample; a method for detecting the
RNA; and a reagent used in these methodsf The present
invention relates to an RNA amplification method, and in
particular, to an RNA amplification method based on Reverse
Transcription—Polymeraée'Chain Reaction (hereinafter,

abbreviated as RT-PCR).

BACKGROUND ART
[0002]

For preparing RNA used for a molecular biological
analysis, it is necessary to preparé RNA in an environment
where RNase does not act. Usually, it requires the steps of
separating and collecting cell, fungi, bacterium, virus, and

the like (hereinafter generally referred to as RNA-including
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the like (hereinafter generally referred to as

RNA-i ncluding 2 body) froman object to be tested,
then extracting RNA from the inside of the
RNA- i ncl udi ng body; and purifying the extracted RNA
However, RNase is unevenly distributed, and is a
substance that is very diffie@ult to be inactivated.
For this reason, in purification of RNA from an

RNA-i ncluding body in a biological sanple, it is-
necessary to control RNase (suppress the activity)
Badyt efove RNagg dat tthebpr 06886dPf théu tdactd g FNANA £rom
frominside of an RNA-including body, which requires
%h%eiyss@¢i@f,thadRNbﬁphb¢adedgnbbhgd.ahsrphaif?§ngathe
nmet hod of conducting this process, conventionally used
¢ELragtadtiby. i Mowsivelr ,aRbeokoys calewanp) eliist titkateed and
with an enzyme, a surfactant, a chaotropic agent, or
1hé& PPRET2RAE tieh IRNAery ikt ractedoane ipurdtfivet dy,  For
sin%, f or exanpl e, phenol, phenol/chloroformor the
ke SPR°FecEhPuyéarsa tierhot SNRhatom asRNAT irarl uding body
exchégge resin, a glass filter, glass beads, nmagnetic
Yeatst %}O%hc%be%%m$%%in@tpi%t@ﬁﬁe%@@rEgaoionntrol RNase
g&ivit%.qgﬁ the like, in the RNA extraction and
gurmflfec 1i o e Halle BebF €ys Fd@seAimethedpobcess of
in d purifying. RNA is described, for
%&%ﬁng{g%dﬁ%ﬂﬁ%%& Sdcéri RiAgsnrludaapybpdsl which
' -q%@ tr 16%;.%%?-159“ "aci.d guani di ni um . _
%%f%%yan%ié¥%ﬂ%ﬁb19' ~5V5%6FWP CPACC Bfthechodienept, as
eLhady Qr j Ng% cular, doning: A Laboratpry Manual .
Thi r% Edi t?%ﬂd](l gﬁ? @blssep‘iﬁo r GORVepddogadly used is.
RessrbY -1 9093, & biological sample is treated with an enzyme,
a surfactant, a chaotropic agent, or the like, and then RNA
is extracted and purified by using, for example, phenol,
phenol/chloroformor the like. In recent years, methods that
use an ion éxchange resin, é glass filter, glass beads,
magnetic beads, or an ageht having protein aggregation
activity and the like, in the RNA.extraction.and.purification
step have been reported. JXmethodofextractingandpurifying
RNA is described, for example, in Chomczynski & Sacchi (1987)
Analytical Biochemistry, 162: 156-159. “acid guanidinium
thiocyanate-phenol-chloroform extraction method :AGPC
method", or in Molecular Cloning: A Laboratory Manual Third
Edition (2001) Joseph. Sambrook, David W. Russell.
[0003]

The RT-PCR method is a method in which after RNA is
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The RT-PCR nethod is a nethod in which after RNAis 3
converted to conpl enentary DNA (cDNA) using reverse
transcriptase, the cDNA is anplified by the PCR
met hod. The RT-PCR nethod is used as one of
anal ytical nmethods realizing highest detection
sensitivity . and excellent quantitative. ability in
t hese days because it is able to quantitatively
anal yze even a trace anmopunt of RNA. It is an essentia
techni que, for exanple, for detection of virus having
RNAVestefdt §ogeneplguantiatragt Dwe depaahi ariely FHNArse
anal ysis of expressed gene by sequencing of nRNA as
WeERRsasipbrsanat ysicPNAaNnG pmplliifiedrbpithanpPerphiesised. The
Eroduct by cloning of cDNA, and the like. [0004] In
RePRR-reR et tifod sethes RER wit Andl pai chédndtiiods realizing
followng the RT reaction is-a nethod that allows
g?F@ﬁtéPnaS?aS@éﬂvm Bndgrectlasnhi glaas itative
hundreds, of thousands tines by repeati ng DNA '
IDhEhBY] $nrEaRE? (PRYS drecauspelt fit akdg ¢ ofuaDNA tatirvely
chai n sandwi ched between priners. The PCR net hod
782U¥sErPHeD Antiap&neBeutiheRanRNAd Patbntan essential
Publ i cation_No. 61-274697 which is the invention
HeUPREdUBy M [S7ETPde /af O 1RSI OB iAfcEIALE oAV RNA RNA as
f@gliéication ge%hods i.ncl udi ng the aforenmentioned
method 16 BAsBE bAtaKCefieyRatien PEaBRNBN, applysis of

sopLr Ao d IstoLhe L escl n g st ionglt I bted
and production of an expressed product by cloning of cDNA,
and the like.

[0004]

In the RT-PCR method,. the PCR method carried out
following the RT reaction is a method that allows
amplifiéation of a target DNA fragment as high as hundreds
of thousands times by repeating DNA synthesis reactions for
a specific region of DNA in a DNA chain sandwiched between
primers. The PCR method is described in Japanese Unexamined
Patent Publication No. 61-274697 whiéh is the invention
devised by Mullis, et al.

However, since all of RNA amplification methods

including the aforementioned method is based on an enzymatic

reaction, it is widely known that the reaction is strongly

inhibited by pigment, protein, sugars, or unknown

contaminants present in a biological sample.



contami nants present in a biological sanple. 4 [0005]
Further, RNA is easily deconposed by RNase which
generally presents in every biol ogical sanple. [0006]
Therefore, as described above, it -is necessary to

carry out a process in which cell, fungi, bacterium
virus, and the Ilike (hereinafter, referred to as an
RNA- i ncl udi ng body) is separated fromthe object to

be tested prior to the aforenmentioned anplification of
RNA, and then RNA is extracted and purified fromthe
RNO D hel udi ng body. For exanple, U. S. Patent No.

6825340 specification and U S. "Patent No. 6777210

speci fiuzitheon R¥E| 0secdnibly i datdmposdd RNABRaHY @Ahich
heating treatnment in the presence of a reducing agent
P TRNALexprastnon amdeRIrPORLbTogical t yaeptel | s after
washing with PBS. On the ot her hand, Japanese

W& ned Patent Publication No. 2001-29078

di scl oses direct RT-PCR froma. sanple conprising an

RNA- i nid1&if iRy Dody. d¢ D00ieabboe, vit is detessany to carry
t echni ques not involving RNA anplification, Japanese
VHe ket Peds Paltre b 1ptibt ¢ Eht ifomdMo. bag0e4i801684rus, and the
discloses .a diluted solution for a Norovirus -specinen
Lidishd et edneditiste Befr&resgbatas and Ri@rdacilogiofy body) is

Nor ovi.ru an antigen-anti body reaction using the
%ﬁﬂﬂﬁ%ﬁ?é;g§gm the oé%ect to beytested prior tg the

aforementioned amplification of RNA, and then RNA is
extracted and purified from the RNA—includiﬁg body. For
example, U.S. Patent No. 6825340 specification and U.S.
Patent No. 6777210 specification disclose inactivation of
RNase by a heating treatment in the presencé of a reducing
agent and RNA extraction and RT-PCR from.cultufé cells after
washing with PBS.

On the other hand, Japanese Unexamined Patent

‘Publication No. 2001-29078 discloses direct RT-PCR from a

sample cohprising an RNA-including body.
[0007]

As for virus detecting techniques not involving RNA
amplification, Japanese Unexamined Patent Publication No.
2004—301684_discloses.a diluted solution for a No?ovirus-
specimen using an alkaline buffer agent, and detection of |
Norovirus by an antigen-antibody reaction using the diluted

solution.



solution. 5 Non-patent docunment 1: Chontzynski and
Sacchi, "Analytical Biochemstry", 1987, Vo. 162, pp.
156- 159 Non-pat ent docunent 2: Joseph. Sanbrook and
David W Russell, "Ml ecular Coning: A Laboratory
Manual Third Edition", 2001 Patent docunent 1:
Japanese Unexam ned Patent Bublication No.61-274697
Pat ent docunment 2: U.S. Patent No. 6825340
specification Patent docunent 3: U.S. Patent No.
6777210 specification Patent docunent 4: Japanese

UnexanlimedpPatent doBubbheal t ophdac200dx29948 Batent ,
docurent 5: Japanese Unexam ned Patent Publication
Nana 2goie 80 1884cbBCEOBYRE OFs THEVLNVEST| OppPROBEENE 9
TQ BE SOLVED BY THE | NVENTI ON [0008] RNA i's usually
exposein patens kdefuntetorgposiddeph bysanfi¥assk WL havid w.
eneral ly presents not only in a biological body but
1321 by eVideyeenlar ofheninghehelaherbtokpgiaaliabouyird
exists. Therefore, not only conducting a rapid
Fikiomnt 2991linactivating RNase in extraction of RNA
frominside of an RNA-including body is requested,
but alB¥<tkidecypririat} onJapanese Unexamined Patent

Publication No.61-274697

Patent document 2: U.S. Patent No.6825340
specification

Patent document 3: U.S. Patent No. 6777216
specification

Patent document 4: Japanese Unéxamined Patent
Publication N0.2001-29078

Patenf document 5: Japanese Unexamined Patent

Publication No. 2004-301684

DISCLOSURE OF THE.INVENTION
PROBLEMS TO .BE SOLVED BY THE INVENTION
[0008]

RNA is usually exposed to a risk of decomposition by
RNase which generally presents not onlylin a biological body
butélsoineveryenvironmentwherethebiologicalbodyéxists.
Therefore, not only conducting a rapid treatment for

inactivating RNase in extraction of RNA from inside of an

RNA-including body is requested, but also strict operation



6 and managenent are required for preventing RNase

frommxing during and after a purification process..

[0009] Even when RNA in a sanple is purified by using

a conventional nethod, however, it is often the case

that renoval of contaminants is difficult or an

amount of recovery of RNAié sanple is not constant.

Particularly when a content of target RNA in a sanple

is small, a subsequent RNA analysis may sonetines

difficult. Further, these purification nethods have

peatarcipanent areordquil ned ifer gueivedtoper 498 from mixing

because they require conplicated operations and

dwbsramnadl afténmea Porifhestieaspnocesaventi ona
urification nmethods require skills. Accordingly, in
&Pl to solve these problens, there has been a

demand for a sinpler and nore effective sanple

pr et r afererifhert bR, 11 0D199mpie | s apuobfeed bf theng a
resent invention to provide a nethod for

FHRER T VR iRy TNaRed whre¥e Geher Bt | s ppEtent shéncase that

sanpl e such as biological sanple, an excrenent sanple

%?mr{g‘@l EhvFPBhARhRasBRPiedisEfirHls eampl eneueh afsracovery

1 'ﬁg_bod -Qerjved sanpl e, an excrenent-derived
U FiIfe B PEHR L Sy PRGN L AT | v Syl e 1ot haBc: byntent

S aratiog gf,an R -includin% body therefromor the
9% RETOFE R ar* o7 2Pl 8 FEedrlesatubsramI oRPoanalysis -

@%fﬁ%éﬁ%é%ﬂ%ﬁﬁ#&#&géglgff%%&%XELX %ﬂ%@gngd¥%§?g§gféﬁn
methods have great chance to contamination during operation
because they require complicated operations and substantial
time. For this reason, conventional purification methodé
require skills. Accordingly, in order to solve these
problems, theré has been a demand for a simpler aﬁd more
effective sample pretreatment method.

[0010]

It is an object of the present invention to provide a
method for inactivating RNase which generally presents in a
sample such as biological sample,-an excrement sample or an
environment sample, or in a sample such as a living
body-derived sample, an excrement-derived sample or an
environment-derived sample obtained by separation of an
RNA-including body therefrom or the like.

It is an object of the present invention to provide a

method for effectively extracting RNA from an RNA-including
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[ 3 ch as a biol ogi cal
7 body which present -in a sanple such
sarrpley an excrement sanple or an environnment sanFIe,
or in a sanple such as a living body-derived sanpl e,

an excrenent-derived sanple and an

envi ronnent - derived sanple prepared for exanplef tgg
separation of an RNA-incl udi dg body therefrom or
like. It is an object of the present invention to

. . . ¢
[ thod for detecting RNA which is presen
o e e sinple, rapid and stable manner by

' le in a
15e%il}?aw aj]% BRGR &Y é&t pveaypléronch hes samplog ogakd 1 sample,
J&rg&gy by .amplifying RNA in the sanple by |
suﬁbre&ﬁ%ﬁ& 58@P&Ft9rdﬁlén§uﬁ§ﬂmwﬂé:Bbaplemhobthﬁaasample
gl e c 3 id synthesis reaction. It is an object of .
t he g%eg%ngvPH@gﬁngﬁdﬁélﬁﬁ@vﬁé@pée,taeaexn?iﬁfageaérlved
j . et hods. MEANS FOR SCLVI NG
é%@f%\[}éa %%%Yeﬂ' %ﬂ%ef]ﬁ\_/gﬁfbi’gdcﬁaw presgnmhl ftort ﬁxample,
' ' - illgent fforts, and foyn t ha e
U%%sg&g%}gég?g&fognt ‘ggﬁ%ﬁf%%g Qshetheneéved diy the like.
condugti ng Lpactivation of RNase in a biological .
i

sanmpl e and extra %IQﬁ)OF_ esemG ﬁ@VGStépSSZOUZE?T;de a
onaact o AR SreFi FMBaf PORh ARaoFRGDEyIn = sample in a
conducti ng _ or, ( 1 <Rhaee
sampmﬁpl ifﬂﬂﬁ&l aﬁu@fﬁ%ﬁf@%ﬁﬂe@g?%x r}:'acltoi%lg LNA effectively
i nactivating : ,
from the sample, and further by amplifying RNA in the sample
bysuppressingactivityofeasubstancethatinhibitseanucleic
acid synthesis reaction.

It is an object of the pbresent invention to provide a

treating reagent usable in these methods.

MEANS FOR SOLVING THE PROBLEMS
[(0011]

The inventors of the present invention made diligent
efforts, and found that the above objects of the invention
were achieved by conducting inéctivation of RNase in a
biological sample and extraction of RNA from inside Qflan
RNA-including body in a-single step, and subsequently
conducting RNA amplification, and finally. accomplished the
present invention.

[0012]

<RNase inactivating method>



The follow ng. description relates to an RNase
i nactivation nethod. The RNase inactivating nethod
descri bed bel ow is an RNase inactivation nethod, in
which inactivation of RNase is carried out on a
sanpl e conprising the RNase, under a heating
condition by using an al kaliBe treating reagent
conprising at |east a reducing agent. [0013] A nethod
of inactivating RNase, conprising the steps of
obtaining a m xture under the heating condition, said
mi xt urghe ofpk lewnyy - des Rhase: conpelstog 5aMPherNasad
an al kaline treating reagent conprising at |east a
¥reafeiel vt hgenmetiaod. halien R eofi rBactlivrt highesshamder
a heathg condition, and inactivating the RNase by
Hee bt i ean R0894] imachikatioe deghee, ofint hRich

treating reagent is such that when it is mxed with a
Js‘}fiﬁtfjev%%lcffé)rQﬁ e sei tsurerrife ouktan @ shaplpHcofpBiting

r her (in the case of 25C). The nethod of :
‘%ghea Pig R rf@flq*@\l’as% hemekey ncohdl tieatbnguseageat askaline
used . in heati ng condition at 30C or higher. [0015]
iR ‘on‘ae%?ef?‘ha%‘f%’/%%ﬁ;%@gRNfasJeea%\he@erﬁdltmengr@aenhg

nt conprises an al kaline buffer selected fromthe
%ﬁ%ﬁ% consisting of a Tris buffer solution, a Good

buf fer, sol rate buffer solution, and a
carbonagbtgﬁfggF §8?ﬁ$ﬁgﬁtlnP05§6Feg comprising the steps
of obtaining a mixture_under the heating condition,

said mixture comprising: an RNase-comprising sample,
and an alkaline treating reagent comprising at least a
reducingagent,andhavinggﬁ{of8.lorkdgher,undereaheating
condition, and inactivating the RNase by keeping the mixture.
[0014] |

An alkaline degree of the treating reagent is such that
wh’en it ismixed with a sample to form the mixture, the mixture
has pH of 8.1 or higher (in the case of 25°C). The method
of inactivating RNase, wherein the treating reagent is used
in a heating condition at 30°C or higher.

[0015]

Thelnethod.of inactivating RNase, wherein the treating
reagent comprises an alkaline buffer selected from‘the group
consisting of a Trls buffer solution, a Good buffer solutlon,
a borate buffer solution, and a carbonate buffer solution.

[0016]



The met hod of inactivating RNase, wherein the treating
reagent conprises an al kaline substance sel ected from
the group consisting of hydroxide, anmonia and am ne.
[0017] The nethod of inactivating RNasée, wherein the
hydr oxi de is sodi um hydroxi de and/ or potassi um
hydr oxi de, The nethod of inagtivating RNase, wherein
the al kaline substance is conprised in the treating
reagent at a concentration of 0.1 nMto a saturated
concentration. The nethod of inactivating RNase,

wher ei Thasetthed af kialdgtel wihistAREE s e$ Osth e Dy dRXkd8at ing
and/ or potassium hydroxide are/is conprised in the
reagenhgcomaygbse s adn aal kahteat sabsoanoé deDdEEO41000m the
nmv [0018] The nmethod of inactivating RNase, wherein
IYup eleres bt ingenf hgdeoxhie) 4mpenisesudi agiagent .
Herein, the termthiol-type reducing agent is referred

t¥ B’ eneri c nane of reduci ng agents having a thiol

group. ~ The nmethod of inactivating RNase, wherein the

t hi-ol -Fpretbadcihgnagearvatsngdilesteedwhenai bhteghpdpoxide
consisting of dithiothreitol and nercaptoethanol. The
Tt B RRe T 48 | arf faseot aweleh nhydeox edeici ng

agent is conprised in the treating reagent at a
conceﬁ?FhWPgEOddeGPFQHWWﬁi%@%BNQﬁatéﬂ“@@ﬁ@@ﬁﬁma@lbaline

Tq§ met hod, of inactivatjng RNase, wherein as the 10
substance 1s comprised in “the treating reagent at a

concentration of 0.1 mM to a saturated concentration.

The method of inactivating RNase, wherein as the.
alkaline substance, sodium hydroxidé and/or potassium
hydroxide are/is comprised in the treating reagent at a
concentration of 1 mM to 100 mM.

[0018]

The method of inactivating RNaée, wherein the reducing
agent is a thiol type reducing agent.

Herein, the terh‘thiol—type reducing agent is referred
to a generic name of reducing agents having a thiol group.
The method of inactivating RNase, wheréin the
thiol-type reducing égent'is selected from the group

consisting of dithiothreitol and mércaptoethénol.

The method of inaétivating RNase, wherein the reducing
agent is comprised in the treating reagent at a concentration
of 0.1 mM to a saturated concentration.

The method of inactivating RNase, wherein as the
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reduci ng agent, dithiothreitol is conprised in the

‘treating reagent at a concentration of 1 nMto 100

nv [0019] The nmethod of inactivating RNase, wherein
the sanple 1is selected fromthe group consisting of a
bi ol ogi cal sanple, - a l'iving body-derived sanple, an
envi ronnment sanple, and an @&dhvironnent-derived
sanpl e. [0020] The nethod of inactivating RNase,
wherein the sanple is selected fromthe group
consi sting of an excrenent sanple and an
exdnepatagent vetl sanpitece {0 1]s Ebepresbadi ffthe treating
i nactivating RNase, wherein the RNA-including body is
sgpgenedatr ancpheegkoapioconsitsili my ab 106l kM.f ungi,
bacterium and RNA virus. [0022] The net hod of
{R9&Pivati ng RNase, wherein the RNA virus is selected
fromthe group consisting of retrovirus, norovirus
( SRSV) The ofaviipdsof aleh delpeatt g R¥ade usvheH@NOn the sample
£0023] The et hod of inactivating RNase, wherein when
RERICTSA FSM; 'S¢ sireow FaBSishengarfr svbiakogscal Bmple,
s. (Hi 0024] The method of inactivating RNase,
FEie s i o ;

riyeqdBRAPLle; an environment sample, and an
environment-derived sample.
[0020]

The méthod of inactivating RNase; wherein the sample
is selected from the group consisting of an excrement sample
and an excrement-derived sample.

[0021]

The method of inéctivéting RNase, wherein the
RNA—inciuding body is selected from the group consisting of
cell, fungi, bacterium and RNA virus.

[0022]

The method of inactivating Rﬁase, wherein the RNA virus

is selected from the group consisting of retrovirus,

norovirus (SRSV), rotavirus, and hepatitis C virus (HCV).

-[0023]

The method of inactivating RNase, wherein when the RNA
virus is retrovirus, the retrovirus is AIDS virus (HIV).
[0024]

The method of inactivating RNase, wherein the RNAZ is

mRNA.



[ 0025] . An RNase inactivation nmethod conpri sing th%
steps of: mxing an RNase-conprising sanple withja
sol ution conprising at |east a reducing agent;
adjusting pH at 25C of the m xture of the sanple and
the reducing agent to 8.1 or higher; and subjecting
the m xture having adjusted pH under a heating
condition to inactivate the RNase. [0026] That is,

i nactivation of RNase in the above-described nethod
is conducted by subjecting the sanple to an al kaline
€002bpnment having pH 8. 1 or higher where the
reduci ng agent is present. [0027] <RNA extraction

'met hoden i dolinamitigr athor aethbd E@hﬁk?siﬁga@h£w¥¥epé of:

extraction nethod. That is, an extraction nethod of

hheipgegeAlaservenbirds iegnpanses wiahdddd Nt ion comprising
i nactivation of RNase and extraction of RNA from an
RMA-sasd] adigdpdiody pgenta saipseing @pat IR bAethe mixture
RNA- i ncl udi ng body and RNase, under a heating
ebneiei sanpyeusndgthe aeHating tgeati ng Beagent higher;
conprising at |east a reducing agent. In the nethod
i d 1 JFcdsiarst thaventiwre heve ngoadi ngsed ek tindeti ®heaf ing
RNA frominside of an RNA-incl uding body" is defined
tPRE1tH9N pFRakiagt AvakabEhneREesact ure of the :
E$$%%?cludigg body, RNA included in the nmenbrane

ure 1

That is, inactivation of RNase in the above-described
method.is conducted by subjecting the sample to an alkaline
environment having pH 8.1 or higher where the reducing ageht
1s present.

[0027]
<RNA extraction method> |

The following (1) to_(ll) relate to an RNA extraction
method. That is, an extraction method of the present
invention comprises conducting inactivation of RNase and
extraction of RNA from an RNA—ihcluding body, on a sample
comprising the RNA—inclﬁding body énd-RNase, under a heating
condition by using an alkaline treating reagent comprising
at least a reducing agent.

In the method of the present invention, the wordings
“extraction of RNA from inside of an RNA-including body” is
defined that: by breaking a membrane structure of the

RNA-including body, RNA included in the membrane structure



.

is extracted to be exposed to an outside environnment

of the nenbrane. Any other treatnent conducted on the
exposed RNA or outside environnent in which the

exposed RNA is exposed is not included in the -
definition of extraction in the present invention.

[0028] (1) An RNA extracti omaret hod, conprising the

steps of: obtaining a mxture under a heating

condition, said mxture conprising: a sanple

conprising an RNA-including body and RNase, and an

Bt kat i rectd@ald me e&ﬁ@ggaﬂt@%ﬂ@%@t&é‘ﬂd@ter{ﬁ%m@ent f the
reduci ng agent, and having pH of 8.1 or higher, an&
menduehé ng Amacitineat itegathehiiecBhaget aRto @4 AL rRNA
RNA from the RNA-including body by keeping the m xture
emdertside dreatrognaondint ivocl Q0R9e:ANd KRN s exposed
degree of the treating reagent is such that when it

18 neitxienic Wided tilmet banjsl fel rtia ifoor OF ther vH o e i ntdtee present
m xture-has pH of 8.1 or higher (in the case of 250C).
Jo03071dhe RNA extraction met hod, wherein the heating
condition is 30C or higher. [0031] (2) The RNA

E%?4%kti on nethod according to (1) , wherein the

treating reagent conprises an al kaline buffer selected
13 (I) An RNA eXtraction method, comprising the steps of:

obtaining a mixture under a heating condition,

said mixture comprising: a sample comprising an
RNA-including body and RNase, and an alkaline treating
reagent comprising at least a reducinglagent, and having pH
of 8.1‘or higher, and

conducting inactivation of the RNase ahd extraction of
RNA from the RNA—including body by keeping the mixture under
the heating condition.

[0029]

_An alkaline degree of the treating reagent is such that
when it is mixed with the sample to form the mixture, the
mixture has pH of 8.1 or higher (in the case of 25°C).
[0030]

The RNA extfaction method, wherein the heating
condition is 30°C or higher.

[0031]
(2)TheRNAextractionn@thodaccordimgto(l),wherein

the treating reagent comprises an alkaline buffer selected



fromthe group consisting of a Tris buffer solution, a
Good buffer solution, a borate buffer solution, and a
carbonate buffer solution. [0032] (3) The RNA
extraction nmethod according to (1) or (2), wherein
the treating reagent conprises an al kaline substance
selected fromthe group consi3sting of hydroxide,
amoni a and anmine. [0033] The RNA extraction method,
wherein the hydroxide is sodi um hydroxi de and/or
ot assi um hydroxi de. The RNA extraction method,

dile tdrewl kahisnetisybstfaaceris wofpst s dtidhe a Good
treating reagent at a concentration of 0.1 nMto a
Rt te at el wonwenta didmat.e Thet fRYA sexXiturtadetn, 0omneethed rbonate
wherein as the al kaline substance, sodium hydroxide
Rinlel potasseum hydroxide are/is conprised in the
treating reagent at a concentration of 1 mmto 100

b034] (4) The RNA extraction method according to
any one of (1& to (3) , wherein the reducing agent is
a thi of 3k ybe REB RS Hef Cabentme {rosB s cedéing, ta (1) or (2),

thiolétégg reduci ng agent is a generic name of

Pt 'hg "agERE et HAYitRE I thFeMPEi66p. a4 lkaline substance
selected f:om.the group consisting of hydroxide, ammonia and
amine.
[(0033]

The RNA extraction method, wherein the hydroxide is
sodium hydroxide and/or potassium hydroxide.

The RNA extraction method, wherein the alkaline
substance is comprised in the treating reagent at a
concentration of 0.1 mM to a saturatea concentration.

The RNA extraction method, wherein as the alkaline
substance, sodium hydroxide and/or potassium hydroxide
are/is comprised in-the treating reagent at a concentration
of 1 mM to 100 mM. |
[(0034]

(4) The RNA extraction method according to any one of
(l)to(3),whereinthereducingagentjj;athioltypereducing
agent.

[0035]
Herein, a thiol-type reaucing agent is a generic name

of reducing agents having a thiol group.



(3]

The RNA extraction nethod, wherein the thiol-type
reduci ng agent is selected fromthe group consisting

of dithiothreitol and nercaptoethanol. The RNA
extraction nethod, wherein the reducing agent is
conprised in the treating reagent at a concentration

of 0.1 mMIto a saturated conpgcentration.. The RNA
extraction nethod, wherein as the reducing agent,
dithiothreitol is conprised in the treating reagent

at a concentration of 1 mMMto 100 nM [0036] (5) The

RNA exIit@cRiDNe fet ot e oas €hog, t #hapyi Anendl tnfd) -+ 9pe
(4), wherein the sanple is selected fromthe group

remst st g nggeht ai bi okdgetal saspl eheagkbMpNbonsisting of
body-derived sanple, an environnent sanple, and an

@ik ¥ ohmeat tdbravédne saapt et hOA3Y] (6) The RNA
extraction nmethod according to any one of (1) to (5),
wher eihe Fél’s amplre citd osemethed, fwloard he tgroOWRducing agent
consi sting of an excrenent sanple and an ,
GRS rivédie daepltdnd 0@38jent7rtThecBNAentration of
extraction nmethod according to any one of (1) to (6),
Qer®f ntQ e FNALFaesdoEPRCDoEYat 0sel ected from the

group consisting of cell, fungi, bacterium and RNA
Virusth(ﬁﬂﬁﬂquyactlon method, wherein as the reducing

agent, dithiothreitol is comprised in the.treating reagent
at a concentration of 1 mM to 100 mM.
[0036]

(5) The RNA extraction method according to any one of
(1) to (4), wherein the sample is selected from the group
consisting of a biological sample, a living body-derived
sample, an environment samplé, and an environment—derived
sample.
[0037]

(6) The RNA extraction method according to any one of

(1) to (5), wherein the sample is selected from the group

. consisting of an excrement sample and an excrement-derived

sample.
[0038]

(7) The RNA extraction method according to any one of
(1) to (6), wherein the RNA-including body is selected from
the group consisting of cell, fungi, bacteriunland.RNA'virus.

[0039]



(8) The RNA extraction nethod according to (7) ,
wherein the RNA virus is selected fromthe group
consi sting of retrovirus, norovirus (SRSV),
rotavirus, and hepatitis C virus (HCV). [0040] (9)
The RNA extraction nmethod according to (8) , wherein
when the RNA virus is retrovius, the retrovirus is
AIDS virus (H V). [0041] (10) The RNA extraction
met hod according to any one of (1) to (9), wherein
the RNA is nmRNA. [0042] (11) An RNA extraction nethod,
conpr i 68 n§hiehRNA teeqis aeft:i ornnat Rgd & SRR 81 BPI7 1S Rerein
an RNA-including body and RNase in a solution
EeppRiAi ngras feastlactedutiog agenyroadj ushbngtphgabs
25C of a m xture of the sanple and the reducing agent
¥RLBOVIAres, hiigheyirand(SRBY bct rogatheusi xandehbpsthgis C
adjusted pHto a heating .condition to conduct
Yiaet i Ybn of the RNase and extraction of RNA from

e RNA-including body. That is, inactivation of RNase
Qﬂﬁ4 traction of RNA in the above netho?s (1) to

10) i s conducted by subjecting the sanple to an
SPARTCg

al kal i Gi Fm REht AR av CRgUpHI agcprstincht ghid) whbeeein
: vghheen %Eg%\ll&%l%%%n{s irSétF:)rrO%S:’L?:TJts', }E)gieé]tr]b?rirus is AIDS v.irus.

(HIV).

[0041]

(10) The RNA extraction method according to any one of
(1) to (9), wherein_the RNA is mRNA.

[0042]

(11)AnRNAextractionnethod,comprisingthestepsof:

mixing a sample comprising an RNA-including body and
RNase in a solution comprising at least a reducing agent;

adjusting pH at 25°C of a mixture of the sample and fhe
reducing agent to 8.1 .or higher; and

subjecting the mixture having adjusted PH to a heating
condition to conduct inactivation of the RN.ase and extraction
of RNA from the RNA-including body.

That is, inactivation of RNase and extraction of RNA
in the above methods (1) to (10) is conducted by sﬁbjecting
the sample to an alkaline environment having pH of 8.1 or
higher where the reducing agent is present.

[0043]



"

<RNA det ection nethod> The followi ng (12) to (22)

relate to an RNA detection nethod. An RNA detection

nmet hod of the present invention conprises conducting

i nactivation of RNase and extraction of RNA from

i nside of an RNA-incl uding body, on a sanple

conprising the RNA-incl udi ngidody and RNase, under a
heating condition by using an alkaline treating

reagent conprising at |east a reducing agent, thereby
obtaining a treated sanple liquid, and conducting an
RRMAadpketicdcahi orthedcti on by mxing the treated

sanple liquid and an anplification- reaction solution.
Here, The fwltowgsg" ed2)r act i(Q2)otkeRiAf tomh NI ection
an RNA-including body" is defined that: by breaking a-
Refbedne At RNAL deeeof iomen&ed net utdhagpbedynt RMvent ion
included in the nenbrane structure is taken out to be '
eXRPbiegch - Wit gl d nasmviviedriment £ FNadee anmendxt @r®ct ion of
Any treatnment conducted on the exposed RNA and
%ﬁgsﬁa@meﬁvﬁﬁgﬁn@ﬁtaPnRNﬁréhCﬂhéiegpbséd,RNA ai sample
exposed. is not included in the definition of

EXTPALPIBA this RVfe ipcdsiding hodrtansh RNaG@44indar)a Arating
RNA.det ection nethod, conprising the steps of:

GBEA hi AG QY M SARY e uridesd ld e dthiasd ieendiegioent samgrising

m xture co i sing: a sanple conprising an
-‘%"‘Wgﬁ 6&@%‘%&&3 297G TRNER T CAN P4 11 e Rrieraateed ismgwple
at least _a reducing agent, and

Jyeagent conprisi.n
%1 AR ipagcondugtlng an RNA amplificatlion reaction by

aving' p
mixing the treated sample liquid and an amplification

reaction solution.

Here, the wordings “extraction of RNA from inside of
én RNA-including body” is defined that: by breaking a membrane
structure of the RNA-including body, RNA included in the
membrane structure is taken out to be exposed to an outside
environment of the membrane. Any treatment conducted on the
exposed RNA and outside envirbnment in which the exposed RNA
is exposed is not included in the definition of extraction
in the present invention.

[0044]

(12) An RNA detection method, comprising the steps of:

obtaining a mixture under a heating condition,

said mixture comprising: a samplelcomprising an
RNA-including body and RNase, and an alkaline treating

reagent comprising at least a reducing agent, and having pH



of 8.1 or higher, conducting inactivation of the RNase

and extraction of RNA fromthe RNA-including body by

keepi ng the m xture under the heating condition,

thereby obtaining a treated sanple |iquid conprising

extracted RNA, and conducting RNA anplification

reaction by mxing the treat®ed sanple liquid and an

anplification reaction solution. [0045] The al kal i ne

degree of the treating reagent is such that when it

is mxed with the sanple to formthe m xture, - the

@f xB ut echalBigkeonf 8.1 or higher (in the case of 250

[ 0046] The RNA detection nmethod, wherein the heating

condi t¢@ndu¢siB®q nercthivgitdran off OfHe RNGES) adhe RV ction of

detection nmethod according to (12), wherein the

RNR #1597y thealdht ivohpdise ety alvkakepenbuf f€mixture under

sel ected fromthe group consisting of a Tris buffer .

%%Wu@?%%}ngaC@@@Htggmfeth%D$DYiohtaanbngahetbdﬁﬁéﬂ sample

solution, and a carbonate buffer solution. [0048] -

YA L HeCTRAL FR @ ce ¥ brR eee o Accandi ng to (12) or

(13) , erejin the treating reagent conprises an '

al kal i P SUDSH A stk BHCa tbon t Frra g oo kymsisinggthe

of qgoxid?, anmonia and am ne. 18

treated samp e liquid and an amplification reaction solution.

[0045]
Thealkalinedegreecﬁfthetreatingreagentissuchthat

when it is mixed with the sample to form the mixture, the

mixture has pH of 8.1 or higher (in the case of 25°C).
[0046]

TheRNAdetectionn@thod,whereintheheatingcondition
is 30°C or‘higheru
[0047]

(13) Tbe RNA detection method according to (12),
wherein the treating reagent comprises an alkaline buffef
selected from the group consisting of a Tris buffer solution,
a Good buffer solution, a borate buffer solution, and é
carbonate buffer solution.

[(0048]

(14) The RNA detection method according to (12) or (13),
wherein the treating reagent comprises an alkaline substance
selected fronlthé group consisting of hydroxide, ammonia and

amine.



)

[0049] The RNA detection nethod, wherein the hydroxide
is sodium hydroxi de and/ or potassi um hydroxi de. The
RNA det ecti on nethod, wherein the al kaline substance
is conprised in the treating reagent at a
concentration of 0.1 nMMto a saturated concentrati on.
The RNA detection nethod, wh& ein as the al kaline
subst ance, sodlun1hydrOX|de and/ or potaSS|un1hydrOX|de
are/is conprised in the treating reagent at a
concentration of 1 mmto 100 nM [0050] (15) The RNA
D& 421i on nethod according to any one of (12) to
(14), wherein the reducing agent is a,thiol type
r educiTee &jehtde{@051dn Hestehod, avhidiolntyipe Feducknge is
agent "is a generic name of reducing agents having a
3¢ gim gryriipox The AN cleteetaoniuet hpdrowhesei n t he
thi-ol -type reducing agent is selected fromthe group
consi stiRM¥F defiadti orthrred tiodd anhemee Captlvet dhkel indhe
RNA det ection nethod, wherein the reducing agent is
§Hﬁﬁﬁ4%ﬁﬁi4$1$QWP¥¥%QQ|¥@ thagentating ceagentrati an
0.1 nMto a saturated concentration. The RNA
Cd%é‘tce%‘ﬁ%t%@% HOd, O wheiléi to o $dfeuratedi agnagentation.

dlthl%;hreltol Is conprised in the treating reagent at
a 19 RNA detection method, wherein as the alkaline

substance, sodium hydroxide and/or potassium hydroxide
are/is comprised in the treating reagent at a cdncentration
of 1 mM to 100 mM.
[0050]

(15) The RNA detection method according to any one of
(12) to (14), wherein the reducing agent is a thiol type
reducing agent.
[0051]

Herein,.a thiol-type reducing agent is a generic name
of reducing agents having a thiol group.

The RNA detection method, wherein the thiol-type
reducing agent is selected from the group consisting of
dithiothreitol and mercaptoethanol.

The RNA detection method, wherein the reducing agent

is comprised in the treating reagent at a concentration of

0.1 mM to a saturated concentration.
The RNA detection method, wherein as the reducing agent,

dithiothreitol is comprised in the treating reagent at a



concentration of 1 mMMto 100 mM [0052] (16) The RNA
detection nethod according to any one of (12) to

(15), wherein the sanple is selected fromthe group

consi sting of a biological sanple, a |living ’
body-derived sanple, an environnment sanple, and an

envi ronment -derived sanple.1d 0053] (17) The RNA
detecti on, method according to any one of (12) to

(16), wherein the sanple is selected fromthe group

consi sting of an excrenent sanple and an
exceenenit deri yedl sampbe10p0RR4] (18) The RNA

detection nethod according to any one of (12) to

(AF92] wherein the RNA-including body is selected from

t he group consi sting of cell, fungi, bacterium and RNA
virus. (140058 RNEOYeThetRNA ﬁetBGHI@@c@EaD@Q1@9%Qﬁﬂb&@ of
to (18), wherein the RNA virus is selected fromthe
gﬁ%wﬁxtdﬁélstwhgre@h thersampls, i nEaMddted ((SR%Vhe group
rotavirus, and hepatitis C virus (HCV). [0056] (20)
Cﬁﬂ§¢@v%@%t@@t¢cbn@ﬁ@@mmhhcsamnlag 401{dMg buhgraepived
when the RNA virus is retrovirus, the retrovirus is

SRR &4 rafs %myxgoqmpnt sample, and an environment-derived

sample.
[0053]

(17) The RNA detection method according to any one of
(12) to (16), wherein the sample is selected from the group
consisting of an excrement sample and an excrement-derived
sample.

[0054]

(18) The RNA detection methbd according to any one of
(12) to (17), wherein the RNA-including body is sélected from
the group consisting of cell, fungi, bacterium and RNA virus.
[0055]

(19) The RNA detection method according to (18),
wherein the RNA virus is selected from the group consisting
of retrovirus, norovirus (SRSV), rotavirus, and hepatitis C
virus (HCV). |
[0056]

(20) The RNA detectioh method according to (19),
wherein when the RNA virus is retrovirus, the retrovirus is

AIDS virus (HIV).



[0057] (21) The RNA detection method according to any

one of (12) to (20),.wherein the RNA is nRNA. [0058]

The RNA detection nethod, wherein the m xture of the

treated sanple liquid and the anplification reaction

solution further conprises an additive selected from -

the group consisting of sulfamted pol ysacchari de,

pol yam ne, al bumin, and a nonionic surfactant. [0059]

The RNA detection nethod, wherein the nonionic

surfactant is selected fromthe group consisting of

pal§dxyet hyl ene sorbitan nonol aurate, and a

pol yoxyet hyl ene octyl phenyl ether. [0060] The RNA

det ect {oh) MBthdNA whereiti drhecthedt 866or8286Nt o any one of

further conprises sulfated pol ysaccharide. [0061] (22)

ARZRNROdéR2@tt i sheneihotdheoRBAI $sngRNAe steps of :

nixin? a sanpl e conprising an RNA-incl udi ng body and
38Tin a solution conprising at |east a reducing

agent; adjusting pH at 25C of a m xed solution of the

sanpl eFPYRNA HiE fedudmdnetgeat, twhegeliroithd ghsrture of the

sub'ecéing the m xed sol ution having adjusted pH to

Wbt F RGedsdt 1o ang Eemanet iifagetivat ferciofon kelution

Eﬁ?sg and 21

ther comprises an additive selected from the group
consisting of sulfated polysaccharide, polyamine, albumin,
and a nonionic surfactant.
[0059]

The RNA detection method, wherein the nonionié
surfactant is selected from the group consisting of
polyoxyethylene sorbitanznonolaurate, and a polyoxyethylene
octylphenyl ether.

[0060]

The RNA detection method, wherein the treating reagent
further.comprises sulfated polysaccharide.
[0061]

(22) An RNA detection method comprising the steps of:

mixing a sample comprising an RNA-including body and
RNase in a solution comprising at leasf a reducing agent;

adjusting pH at 25°C of a mixed solution of the sample
and the reducing agent to 8.1 or higher;

subjecting the mixed solution having adjusted pH, to

a heating condition, to conduct inactivation of the RNase and



extraction of RNA fromthe RNA-including body, thereby
obtaining a treated sanple liquid conprising extracted
RNA; and conducting RNA anplification reaction by
mxing the treated sanple liquid and an anplification
reaction solution. [0062] That-is, inactivation of
RNase and extraction of RNA 2in the above nethods (12)
to (21) is conducted by subjecting the sanple to an
al kal i ne environnent having pH of 8.1 or higher where
the reducing agent is present. [0063] <Treating
pehgent 2ofhe ff BNROWIrng IelkaReis-tioca udieat ibgy,eagriteby
for an RNase-conprising sanple. [0064] A treating ,
pehgeningor tareaRNad saopipr Lsgnddsacpbeisiterat S dige @RNA ;
| east an al kal i ne substance and/or an al kaline buffer
8Rf a reducing agent. [0065] A treating reagent for an
RNase-conmpri sing sanple, conprising at |east an.
al kal i fensupsiagcBNAndmpl idncakkahi meacbubhebyandxdng the
reduci ng agent, used for the above RNase inactivation
FEERbEC SRR IIRNAL @R i a0td R aretlidd cadcordiegct bon amiution.
g@@ ? (1) to (11) , or the RNA detection nethod

8 ing to any one of (12) "to (22). 22

That-is, inactivation of RNase and extraction of RNA
in the above methods (12) to (21) is conducted by subjecting
the sample to.an alkaline environment having pH of 8.1 or
higher where the reducing agent is present.

[0063]
<Treating reagent>

The following relates to a treating reagent for an
RNase-comprising sample.

[0064]

A treating reagent for an RNase-comprising sample,
comprising at least an alkaline substance and/or an alkaline
buffer and a reducing agent.

[0065]

A treating reageht for an RNase-comprising sample,
comprising at least an alkaline substance and/or an alkaline
buffer and a reducing agent, used for the above RNase
inactivation method, the RNA extraction method according tb
any one of (1) to (11), or the RNA detection method according

to any one of (12) to (22).



EFFECT OF THE | NVENTI ON [ 0066] According to the
present invention, it is possible to provide a nethod
of inactivating RNase which generally presents in a
sanpl e such as a bi ol ogi cal sanple, an environnent
sanple or the like, or in a sanple such as a living
body- deri ved sanpl e obtai netkdby separation and the

i ke of an RNA-including body. According to the
present invention, it is possible to provide a nethod
of extracting RNA effectively froman RNA-including
body which is present in a sanple such as biologica
sanpl e, environnment sanple, or in a sanple such as
FFUE@l OBdYHDeINVBNTSANpl e obt ai ned by separati on and
the 1like of an RNA-including body. According to the
bY@&eht invention, by conducting inactivation of
RNase in the sanple and RNA extraction from inside of

RNA- i itF&RIFAgndddy tihe arssrgkeisteptibh, i st pos$iddsAble to
to applify RNA which is present in the sanple in a
Ritptée agrabhed effiratvevaningapidseanmhech dbserbyly
suppressing activity of a substance that inhibits
TS akt P sHFPES| 8uchiasis pbekppieat usahptet oan

anpl ify RNA which is present in the sanple in a
%ﬁ% measeEP Ler e dtievkl kaid orapi @ sanpee Sush ag a 1iving
re Q4 it I's possible to provide a nmethod of
QT Ty TR T % QRN 1P Ya SepRBRg, - ost abide the 1ike of
ef figptive and rapi d manner. 23 According to the
c-:lplr esent THVE Jtr?%ﬂ?oth‘ is possible to

According to the present invention, it is possible to
provide a method of extracting RNA effectively from an
RNA-including body which is present in a sample such as
biological sample, ehvironment sample, or in a sample suéh
as living body-derived sample obtaired by separation and the
like of an RNA-including body. |

According to the present invention, by conducting
inactivation of RNase in the sample and RNA extraction from
| inside of RNA-including body in a single step, it is possible
to amplify RNA which is present in the sample in a simple,
stable, effective and rapid manner. Also by suppressing
activity of a substance that inhibits nucleic acid synthesis,
it is possible further to amplify RNA which is present in the
sample in a simple, stable, effective and rapid manner. As

a result, it is possible to provide a method of detecting RNA

in a sample in a simple, stable, effective and rapid manner.



provide a treating reagent which may be used in these
nmet hods. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0067]
[Fig. 1] Fig. 1 is an electrophoretogramshowing a
result of RNA detection in Exanple 1 obtained by _
treating a specinmen in which an RNA-including body is
added to human serum with 28 stilled water or three
kinds of treating reagents having different _
conposi tions, and then conducting RNA anplification.
[Fig. 2] Fig. 2 is an el ectrophoretogram showi ng a
resul tAcodrdNAg det ediel presanExanpeet 200pt 2t ned R¥sible to
storing a specinmen after treating with distilled
RERerder theeelky nesgehtt vieath mgy beagend $nhad fYmethods.
different conpositions in Exanple 1, in cooling under
refrigeration for a day, and then conducting RNA
anplification. [Fig. 3] Fig. 3 is a graph show ng
Y | R PP hEOMeen THRNPRABINGS and tine of a

eating treatnment and an RNA detection anount,
Q)oq dhed in Exanple 3. [Fig. 4] Fig. 4 is a graph

owi ng rel ationship between heating tine of a

gt i tredtifent bF agselaniraphRRAtodearcshoni mpeunesult

e, L D B e 8 8L B 2 S 2 OB
1&9&?&:@3%‘1%&@%@{:‘ u :[]I(lj? %’g@jyd?.tg]eg%:;jég %M%g%ugte’rum, with
&%5%%ff&$§&ﬁ&892%ﬁk%@%@ Q%ngsrg uLgegiing reagents having
different compositions, and then conducting RNA
amplification.

[Fig. 2] Fig. 2jj;an.electrophoretogranlshowingearesult
of RNA detection in Example 2 obtained by storing a specimen
aftertreatingwithdistilledwaterorthreekindsoftreating
reagents having difféerent compositions in Exampleil, in
cooiing under refrigeration for a day, and then conducting
RNA amplification. - |

[Fig. 3] Fig. 3 is a graph showing relationship between
temperature and time of a heating treatment and an RNA
detectionlamount, obtained in Example 3.

[Fig. 4] .Fig. 4 is a graph showing relationship between
“heating time of a heating treatment at 85°C and an RNA
detection amount, obtained in Example 4.

[Fig. 5] Fig. 5 is a graph showing relationship between

temperature and time of a heating treatment and RNA detection



RNA detection in Exanple 8 obtained by treating a
specimen in which an RNA-including body is added to
human serum with 15 kinds of treating reagents
having di fferent conpositions, and then conducting
RNA anplification. [Fig. 7] Fig. 7 is an
el ectrophor et ogram show ng @4result of RNA detection
in Exanple 9, obtained by treating a specinen in
whi ch .an RNA-i ncl udi ng body is added to human serum
with one of the treating reagents in Exanple 8, under
areeirbl eocbheanédgiconganpbass. and then conducti ng RNA
anplification. [Fig. 8 Fig. 8 is an
ET €%t robhor éiionr #naseaty aphreesaitidgraof sRNAiGet eatdAmt of
in Exanple 9, obtained by treating a specinen in
R et RN | de |Bxdimpgl o Gd phits: imdde thyt @ reardmgs ar specimen
with one of the treating reagents in Exanple 8
FuMtH&h esnpifsingludra bagiders wddedbte Heetn mgrum, with
condi tions, and then conducting RNA anplification.
TFkgndg) ofityead-ing sragressrivphoredédifamestionbngoaitions,
result of RNA detection in Exanple 10, obtained by
alf}cia"tfi% PR ING Ik amMp-Huf Heepi @ whi ch a
@§eudofnoroerus positive fecal sanple is mxed, with

Y nds of tiright i'nbS PRagREETARDPAGLCEEAPORI QW bIE & Result

' QH.concentrations respectively differ, and
PRRR SRS SRS o) Cabrehhof Bt Fant Tro ¢ Cnecimen
a result of RNA

i | h ho
PR e A 0 P e Ben5a e ding ackusal with

into whi.ch a eudo- nor ovi r us

oé%sﬁsﬂ?\% eeécfae%%isﬁpqeeaqesnﬁ Xiera’ WTW% j nla%d%lf variable

htera%qtrign%ornﬁgt%%tn%,h%\ﬁidnghen conducting RNA amplification. _

[Fig. 8] Fig. 8 is an electrophoretogram showing a result:

of RNA detection in Example 9, obtained by treating a specimen
in which an RNA-including body is added to human serum, with
one of the treating reagents in Example 8 further comprieing
EGTA, under variable heating conditions, and then-conducting
RNA amplification.

[Fig. 9] Fig. 9 is an electrophoretogram showing a result
of RNA detection in Example 10, obtained by treating a fecal
sample liquid into which a pseudo?norovirﬁs posiﬁive fecal
sample is mixed, with 8 kinds of treating reagents having
compositions in which NaOH concentrations respectively
differ, and then conducting RNA amplifieation.

[Fig. 10] Fig.lOij;anelectrophoretogramshowingearesult

of RNA detection in Example 11, obtained by treating a fecal



conposi tions in which DIT concentrations respectively

differ, and then conducting RNA anplification. [Fig.

11] Fig. 11 is an el ect rophoretogranshowi ng a result

of RNA detection perforned on infected fecal sanples

having different virus concentrations w thout

purification of RNA in Exanpde 12. [Fig. 12] Fig. 12

is an el ect rophoretogram showing a result of RNA

detection perforned on norovirus-infected fecal

sanpl es having different virus concentrations wth

pampiecht ond of n BNAvh icHEXa N eaidi nd Fa i rd8lpddit 1 W3 fecal

is an el ectrophoretogram showi ng' a result . of RNA

gerpéei A MAaxEdanpliehld ksndg ndr ovientdnignfreaed theeal ing

sanpl es which are respectively derived from18

dpPrpeséhi ongpetvhad RHACoacenitmbedbed nesheaotoviy Wi ffer,
[Fig. 14] Fig. 14 is an el ectrophoretogram showi ng a

seduFenoforpiacaénacRNBnamplELanptéon3d usi ng
grovirus-noninfected fecal sanples which are
EE%%ec%Ha yEHEr ildels RO ATt ehpierentgrapstiomsns & hatsult

a ot infected with norovirus. [Fig. 15] Fig. 15 is
%ﬁ%&%‘?pﬂ% &§rdrrarewPhgiafeeseftfeedl RNAPLes having
ge ction in Exanple 14, obptained by treating a fecal .
Sampt &1 F gl T it S O & P utic- oo Ryt sasiitqrveof RNA

| _sanmp is mxed, with a treating reagent in
: %@?ﬁ%%m%f%eggrng condi tions, and then conducti ng RNA

o LS o 262 LU Al o 8L B 200 e
@ﬁ ﬁﬁﬁldéié%%fg%aﬁgrg%gﬂgéeon norovirus-infected fecal
samples having different virus concentrations with
purification of RNA in Example 12.

[Fig. 13] Fig.13jjsanelectrophoretogramshowingearesult
of RNA detection in Example 13 using norovirus—-infected fecal
samples which are respectively derived from 18 different
specimens that are infected with norovirus.

[Fig. 14] Fig.14jjsanelectrophoretogramshowingearesult
of RNA detection in Example 13 using norovirus-noninfected
fecal samples which are respectively dérived'from 10
different specimens that are not infected with norovirus.
[Fig. 15] Fig. 15is an electrophor_eto_gram showing a result
of RNA detection in Example 14, obfained by treating a fecal
sample liquid into which a pseudo-norovirus positive fecal
sample is mixed, with a treating reagent in variable heatiné

-conditions, and then conducting RNA amplification.



14. [Fig. 17] Fig. 17 is a photograph show ng
appearance after mxing a nodel specinmen with each of
15 different treating regents and conducting a heat
treatnment in Exanple 8. The upper stage shows results
of using treating reagents having a DIT concentration
of O MM and shows the resulss obtained by using
treating reagents [1], [2], [3], [4], [5], [6] and
[7] fromthe left side. The |ower stage shows results
.of- using treating reagents having DIT concentration
0Fig0 ] andHighows ithe ges htgh@bga?ngdrgguygigg
treating reagents [8], [9], FlO], [11], [12], [13],
frraptandcptbpnfodmnidie f 6dd Reixley BEST-MORE FER in Example
CARRYI NG OQUT THE | NVENTI ON [0068] The RNase _
tfhactivation nethod and the RNA extraction nethod of
the present invention are realized in an al kaline
ERVEF ohAent Bhd. lLnishe phossgrephoshawt 8gU Pk BgeRd after
The RNA detection nethod of the present invention
BoRPRY st gnedet egpeofmendidt iqeyrt rattlisv atiifde refr tRNa®e t i ng
in a sanple- and RNA extraction frominside of an
RECThe | aaf ngepddyt inmde sheaept redtoanduct iBpiiRNAe 8. The
-~ anplification reaction. A treated sanple liquid

A EP Yy SSsEepudts ednesicry g RNkisy ineactdntat hawing
[ sanpl e and RNA extraction 27 frominside of an
?am AN HF BIRR o Hi F¥ct3§d ribaws iilteh regm1RNAobtained
amplification reaction solution, and subjected to RNA

1S % &G TEaCEPERN EPhétdr 0fd) - i £3] 6 bbbssilfile ti6] and
[7] from the left side. Thelowerstageshowsresultsoftming
treating reagents having DTT concentration of 20 mM, and shows

theresultsobtain@dbyusingtreatingreagents[8],[9],[10]

’

(111, [121, [13], [14] and [15] from the left side.

BEST MODE FOR CARRYING OUf THE INVENTION
[6068]

The RNase inactivation method and the RNA'extraction
method of the present invention are realized in an alkaline
environment and in the presence of a reducing agent. The RNA
detection method of the presernt invention comprises a step
of conducting inactivation of RNase in a sample and RNA
extraction from inside of an RNA-including body, and a step
of conducting RNA amplification reaction.

A treated sample liquid obtained by the step of

conducting RNase inactivation in a sample and RNA extraction



directly anplify RNA froma sanple w thout executing

special purification of RNA. [0069] 1. Sanple The

present invention may be applied to any sanples to be

treated insofar as the sanple can contain RNase. As

such a sanple, a biological sanple, a living

body- deri ved sanple, an envekronnent sanple, an

envi ronnent - deri ved sanple, an excrenment sanple, an

excrenent-derived sanple, and the |ike can be

exenplified. The present invention may be particularly

tsehulhyidappt ised RWAednbhedsarpbedyoi HediF&at BE mixed with

contains an RNA-including body in addition to RNase.

A8 RNrchmalsdipla¢,ionexaapt esni sl witheord, hinel egb§akted to RNA

sanple, a living body-derived sanple, an environnent
L8icahienvieanhinh- deThexefsaapl B ianpexsfehento

sanpl e, an excrenent-derived sanple, and the like. In

fhrscthseamn el RRYSef Fomct iswapilenw andoRNA sexdurtaintd epecial

frominside of the RNA-including body can be conducted

PRrhfigahype feRPNAF0070] In the present invention,

the term "RNA-including body" neans a structure

§00¢dlnded by a menbrane structure and 28 having RNA

j nside the sanme. Concrete exanples include cell

#un@?@p @Acterium virus and the like. Cells include

Ieukoqytes derived from bl ood or spinal fluid, ora
MICOoSa Ne present invention may be applied to any samples to

be treated insofar as the sample.can contain RNase. As such
a sample, a biological sample, a living body-derived sample,
an environment sample, an environment-derived sample, an
excrement sample, an excrement-derived sample, and the like
can be exemplified. |
The present invention may be particularly usefully
applied when‘the sample to be treated contains an
RNA-including body in addition to RNase. As such a sample,
exampies include a biological sample, a living body-derived
sample,enlenvironmentsample,eﬂlenvironment—derivedsample,
an excrement sample, an excrement-derived sample, and the
like. Inthis case, the RNase inactivation and RNA extraction
from inside of the RNA-including body can be conducted in a
single step.
[0070]
hlthepresentinvention,theterm“RNA—includingbody”

means a structure surrounded by a membrane structure and



cells and so on. Cells also include food-derived
cells, detached cells frombody and so on. In the
present invention, when such cell is conprised in the
RNA-i ncl udi ng body, RNA such as nRNA can be extracted
and detected. As a virus, RNA virus may be _
exenplified. As an RNA virus8retrovirus (AIDS virus
(H'V) and the like), norovirus(SRSV), rotavirus,
hepatitis C virus (HCV) and the |like nmay be
exenplified. [0071] As a biological sanple, exanples
hanel ng &Ndniimali derthelsante .t | Ssneseande byl 4 uirds @ndcel1,
the |ike may be exenplified. Body fluids include a
b saapterignspyhalsfénddihsalika, a8lks aivet e
i ke. Herein, blood sanples include whole bl ood,

I ukery t eerdam ived theon ideodvt spiosherf lhdnd, okali Agcosa

' bod derived sanpl es include those obtained by :
‘iﬁ)]r%%c‘%rﬂ gS%o% séellef alssatimenitusleorf adie-deationed cells,

ol ogi es [0072] As an environment sanple,
‘gen F@% § %ibﬁﬁly MPESpPRer | drakhe pywiderandnwaneion,

an be ex lified as far as they contain an
“%l\?& e*hcﬁ BSdyOmeF isig6l dhéhehBNA - including body, RNA

d d | e include those obtained by
UG TR SORE HorR Lo G OEn (o BACERG. 2638 2 virTus) RNA

\ﬁiggda{ RATPRL SR £ A0 THs ERRSE e M P Te T ans
_v1rus (HIV) and the like), norovirus (SRSV), rotavirus,
hepatitis C yirus (HCV) and the like maylbe exemplified.
[0071]

As a biological sample, examples include animal or
plant tissues and body fluids. and the like may be exemplifie.d.
Body fluids include a blood sample, a spinal fluid, saliva,’
‘milk and the like. Herein,bloodsamplesincludewholeblood,
plasma, serum and the-like.

On the other hand, living body-derived samples include
those obtained by conducting some sort of treatments on the
above biological samples.

[0072]

As an environment sample, any samples incluaing
atmospheric air, soil and water can be exemplified as far as
they contain an RNA-including body.

On the other hand, environment-derived sample include

those obtained by conducting some sort of treatment on the



Excrenent sanpl es include excrenent itself discharged
froma living body, or those obtained by suspendi ng
excrenent - itself in water, saline, a pH buffer
solution and the like. As a living body, exanples
i ncl ude human, |ivestock, insect, and any other
animals may be exenplified. Zn the other hand,
excrenent -derived sanpl es include sanples obtained by
conducting sonme sort of treatnment on the above
excrenent sanples. [0074] As sone sort of treatnents
@hivchomagnbesenpdlaet ed on the sanple, a recovery
treat ment of an RNA-incl udi ng-body may be
éRevplified. As a nmethod for recovery treatment of
RNA- i ncl udi ng body, any nethod may be enpl oyed as far
as it Exereméetst onsépdeateina, RAcahe! udinhgubodydf E@mon.
the sanple. For exanple, centrifugation or
ul t r ackereFeRemhidanplapéngtliude, exctémant drt sl f discharged
ultrafiltration operation; a nethod of using a
EbpR et priagiknrugent thesd ot aiciedebliye umes gl rplexcarement -

an afsorption carrier such as antibody together with

thesl ooy & adiseratsedineand BHRE fiber of o kelpbemtant the like.
' géin?.nagnetig ~beads, nenbranes and the like to which
ASor pritba RAFYi &*Fwleohpréddsrkunred 1 ivestinck, insect,
gﬁéhods, the present invention is effective in the
CAS Y ?5%e¥e%%%%?;stméﬁtﬁ%n?xﬁWpéhfgéd-RNA-including
body Qg§§gbly havi ng residual RNase. [0075] In the
sanpl & 'bf - Th® Pds S drn $EFERER D ta e vesh semprgs include

samples obtained by conducting some sort of treatment on the
above excrement samples.
[0074]

As some sort of treatments which may be conducted on
the sample, a recovery treatment of an RNA-including . body may
be exemplified. As a method for recovery treatment of
RNA-including body, any method may be empioyed as far as it
is able to separate an RNA-including body from the sample.
For example, centrifugation or ultracentrifugation
operation, filtration or ultrafiltration operation; a method
of using a coprecipitation agent such as polyethylene glycol
or an adsorption carrier such as antibody together with the
above operation; and.alnethod.qf separating by using magnetic
beads, membranes and the like to which adsorption carrier is
coupled are used. In any methods, the present invention is

effective in the case of the recovery treatment of an



inhibits an RNA anplification reaction may be
contai ned. The substance that inhibits an RNA
anplification reaction is wusually contained in a
bi ol ogi cal sanple, a living body-derived sanple, an
envi ronment sanple, an environnment-derived sanple, an-
excrenent sanple, an excrer@nt-derived sanple, and
the like. As the substance that inhibits an RNA
anplification reaction, substances that my be

resent inside or outside cell including pignent,
é#%n@n¢ﬁu@g@@h@¢dﬁe§Qsﬂnkhpmnaabn@aﬂéﬁaﬁﬁSIpRE&QBt in

a biological sanple may be recited. [0076] 2.
@821 ng reagent 2-1. pH of treating reagent - sanpl e

m xture For conducting RNase inactivation in a sanple,
and RNA té%t%aamh@ﬁfftrmrﬁsede igfveart RIMA- Brelhdiaigee that

bq%é?Jn a saqf sanpl e may be subjected to an
e 28RN éﬁlﬁ%ﬁtflcéér#ﬁﬂ ¢ gt Ben meashe gonediicieny The
The order of mixing or the like is irrelevant

Sa‘%sr%ﬁnca% e fal R et i (e RMB | 2 bt L ¢at i cheattion is

Iea ucj agent and a sanple are finally m xed
SJr]e‘i)a Oe% ’b%%?ljn Furk Hetogieat neappbeent 1hvéngi on,

}§&p e the xture_]la is to be subjected to a heating
G350 93 AR Em 21 I OHOnmeRt 3P Hy oper at i on

%%n eranéon of . the m xture may be executed

i'n any or er. S i ¥Ry e?ée?ﬁ?%?m?%‘hﬁ?%%t an

excrement-derived sample, and the like. As the substance
that inhibits an RNA amplification reaction, substances that
may be present inside or outside cell including pigment,
protein, saccharides, unknown contaminants presenf in a
biological sample may be. recited.
[0076]
2. Treating reagént
2-1. pH of treating reagent—samplé mixture

For conducting RNase inactivation ineasample, and RNA
extraction from inside of an RNA-including body in a sample,
a sample may be subjected to an alkaline environment |
comprising at least a reducing agent. The order of mixing
or the like is irrelevant as far as an alkaline mixed solution
in which at least a reducing agent and a sample are finally
mixed is prepared.
[0077]

Further, in the present invention, since the mixture



is that the mxed solution is in such a condition that

a sanple is present in an al kaline solution

conprising at |least a reducing agent when it is
subjected to a heating operation. For exanple, it is
perm ssi ble that one or both of the sanple and the
treating reagent is/are heatgg, and then they are

m xed. In other words, it is perm ssible that the

m xed solution is subjected to a heating condition at

the sane tine it is prepared. For exanple, it is

pertm bsi bllej ¢dradd a o ik SildIEbAR t9bna(SRMkerddd 1R 1 ow) |
treating reagent is prepared at room tenperature an
bPsepabjiegteuktat Boheald hga€ondidp@ratidn ¥ 8heGRSLrure may
the treating reagent is usually used as an aqueous
Belandwitedrintdrey orfder .exahptels,i thiese pesmt 551 blegpiitainent
a solution conprising at |east a reducing agent Is

7P XduR twf ph el sshpbéutabnrionimtempenat i@l t pbh ahatthe sample
obt ai ned reduci ng agent-sanple m xed solution is

3dj bEeeafdeBcanbedkpaipe) soandibhecrmgudisigg at least a
‘agent -sanpl e m xed sol ution having adjusted pHis
§%‘Bﬁl%2:%oa%nfa whatt ilitg 1eoadbi fehed! bo tahiteaddsey opleeration.
treatin reagent itself having a conposition as wll|

be sh 5E1aR 1§ /s ot SRl foiklerthatheneedudbogh of the

Q%ﬁnt-sa I%Fnixed sol ution having adjusted pH

TorY %ﬁdﬁ%% ot T ARt aPBrefRgR i oricd 232 hsalipte-an@attiary they
reagent m xture  Hereinafter, the wording of

ars%ﬁ%%‘ﬂe i AGPPERTES nill dEePeFREFBdRECt At the mixed

{ cing. agegt-s ngle_ni ed sol ution having adj usted
B 1orr 1s subjected to a heating condition at the same time °

it is prepared.

For example, it is permissible that a mixéd solution
of a sample and a treatihg reagent is prepared at room
temperature and is subjected to a heating cqndition. In this
case, the treating reagent is ﬁsually used as an agueous
solution. |

Further, for example, it is permissible that a solution
comprising at least a reducing agent is mixed with a sample
atroomtemperature;;ﬁ{oftheobtéinedreducingagent—sample
mixed solution is adjusted (described later); and the
reducing agent-sample mixed solut%on having adjusted pH is
subjected to a heating condition. In this case, the treating
reagent itself having a composition as will be shown below
is not used, however, the reducing agent-sample mixeé

solution having adjusted pH corresponds to the aforementioned



-

[0078] pH of the m xture of the treating reagent and

the sanple (treating reagent-sanple m xture) at 25C

may be, pH 8.1 or higher, for exanple 8.1 to 11.1.
Dependi ng on the sanple, there is a case that pHis
preferably 9.0 to 11.1. As such a case, the case

usi ng an excrenment sanple (pagticularly fecal sanple)

or a sanple derived therefromas a sanple is

exenplified. [0079] For adjusting to such an al kaline
envi ronnent, an al kaline buffer and/or an al kal i ne
sam§ﬂaﬁceeﬁaynberéagéﬂknﬁﬂxthﬂetheHéfé¥ﬂ$f¥kff*ﬁﬁg“wording
[ 0080] Exampl es of an al kaline buffer which may be

eént sdmptie -t ned beng reatday: eagete i ﬂﬁbﬂ!gﬁesb@ﬁi§”reeducing
not limted to, Tris buffer solution, Good buffer
sePotreampher ateebusbéutiohuhiaonng ard ueikionat.e

buffer solution. Exanples of buffering agent form ng
{R878bod buffer solution include, but are not |inited

to Tricine, MOPS, HEPES and CHES. [0081] An al kaline

subst aRi @ ke ingyu i o ditatmed tiingt feagémeatidighe sample
reagent may be sel ected from hydroxi de, amoni a, and
A8CCakiRe. CPRIPYET DXBIES Bioth wine hyadr @6i°demagobasspiig. 1 or
hydr oxi d and the |like may be exenplified. As am ne,
?¥9§?ﬁyd$ﬁ§yﬁ%@%@i? @ant nePret hahe difdartsking ke repe semple,

there is a case that pH is preferably 9.0 to 11.1. As such
acase,thecaseusimganexcrementsample(particularlyfecal
sample) or a sample derived therefrom as a sample is
exemplified.
[0079]

For adjusting to such an alkaline environment, an
alkalinebufferand/oreulalkalinesubstancenaykxacontained

in the treating reagent.

' [0080]

Examples of an alkaline buffer which may be contained
in the.treating reagent ipclude, but are not limited to, Tris
buffersolution,Goodbuffersolution,boratebuffersolution,
and carbonate buffer solufion. Examples of buffering agent
forming the Good buffer solution include, but are not limited
to Tricine, MOPS, HEPES and CHES.

[0081]
An alkaline substance which may be contained in the

treating reagent may be selected from hydroxide, ammonia, and



.

@

exenplified. These may be used singly or in
conbi nation of plural kinds. [0082] A concentration
of an al kaline substance in the treating reagent is
0.1 mMto saturated concentration (saturated
concentration at roomtenperature), and preferably 1
nmMVit o-a saturated concentrat33n (saturated
concentration at roomtenperature) although it differs
dependi ng on the kind of al kaline substance, kind and
a concentration of a sanple, and a mxing ratio with
ALl s hydees] d2, 2soRedudi yiyr agiedd, A% ta J8MChPbroxide
agent contained in a treating reagent, a thiol-type
FEY e gl e rma velye bexemeli £ fed hi s tanpiene r educi ng
agent is a generic name of reducing agents having a
dihyfeepynash el + el neypeharduendgthgehi ke may be
dithiothreitol (DTT), nercaptoethanol and the |ike
T et | iITHesE TRypPeaksedes tapt petthdmokoimbination of
é;nercag#o t hanol . These reduci ng agents may be used
RiHd Y 'of"F% combi nation of plural kinds. [0084] A
ﬁﬂﬂﬁgntration of a reducing agent in the treating 34
eagent is 0.1 mMMto a saturated concentration (a
saturgged cQ cgﬁgratio at room tenperature) , and

pr ef er ablY FF70 it o & ShkFER e tatipnthe
-t(r%%ttlirrpgt eﬁdeacifél’lctenitsr ad.l 1onnu\?ttor osoantl_urated concentration

(saturated concentration at room temperature), and
preferably 1 mM to a saturated concentration (saturated
concentration at room temperature) although it differs
depending on the kind of alkaline substance, kind and a

concentration of a sample, and a mixing ratio with a sample.

[0083]
2-2. Reducing agent
As a reducing agent contained in a treating reagent,

a thiol-type reducing agent may be used. A thiol-type

reducing agent is a generic name of reducing agents having

a thiol group.

As a thiol-type reducing agent; dithiothreitol (DTT),.
mercaptoethanol and the'like may be exemplified. Typical
mercaptoethanol is 2—merqaptoethanol. These reducing
agents may be used singly or in combination of'plural kinds.

[(0084]

A concentration of a reducing agent in the treating



tenperature) although it differs depending on the kind

of reducing agent, kind and a. concentration of a

sanple, and a" mixing ratio with a sanple. [0085] A

concentration of a reducing agent in the m xture of

treating reagent and sanple nay be, for exanple, 0.1

mMMto 1 M preferably 1 nM340 100 M Wen the sanple

is a blood sanple, there is a case that it is nore

preferably 0.05 nM to 20 mM Further, when the sanple

is an excrenent sanple or an excrenent-derived

seaptel ihérd md aocasmthadtdd dehcomyr i qrabhyYurated

2.5 mMMto 25 mM dependi ng on the kind of the reducing

fegrntxael di it andmat egpeent und ) praref prh€csappler rand mu

so on. [0086 2-3. ‘Additive The treating reagent may

FAtIREURIRGACAngeohebaton Gapeniratded conkeawrathah at room

hydrol ysis of RNA is pronoted by a bival ent netal

G e et et brel theugls &f fetfferstdepeddangchel ahe kind of

agent that chelates a' bivalent nmetal ion (EGTA, EDTA
THE 1396819, g nchaengr eatdmgereagehon ¢D0G8Fample, and a

Further, the treating reagent may further contain 35

T P oot yeheie Har$3e01€0088] 3. Heating condition

[(0085]

A concentration of a reducing agent in the mixture of
treating reagent and sample may be, for example, 0.1 mM to
1 M, preferably 1 mM to 100 mM. When the sample is a blood
sample, there is a case that it is more preferably 0.05 mM
to 20 mM. Further, when the éample is an excrement sample
Oor an excrement-derived sample, there is a case that it.is
more preferably 2.5 mM to 25 mM depending on the kind of the
feducing agent, the kind and a concentration of the sample
and so on.

[0086]
.2—3. Additive

The treating reagent may further contain a chelate
égent} It is known that hydrolysis of RNA is promoted by a
bivalent metal ion. Therefore, it is effective to add a
cheléte agent that chelates a bivalent metal ion (EGTA, EDTA
and the like) to the treating reagent.

[0087]

Further, the treating reagent may further contain



»

w

Conditions of tenperature and tine in the heating
treatnent are not particularly limted because they
di ffer depending on difference in RNase existing
anmount in the sanple, difference in fragility of a
menbrane structure resulting fromdifference in kind
of an RNA-incl udi ng body, di3derence in pHresulting
fromdifference in a used amount of an al kaline |
substance and so like. Treating tine is for exanple,
about .1 second to 60 m nutes, preferably 30 seconds
sol Botednpodgsacahdriree preferably from 30 seconds to
about 15 mnutes. [0089] A treating tenperature is
pP@3@rably 30C or higher. When the sanple is an
excrement sanple or an excrenent-derived sanple, the
Ireanyngenpedatpe is, for exanple, about 30 to
100C, or about 45C to 100C, preferably 55C to 80C
dependiPRADhL¢me hEat$mRerétere amddnbime pnefbeabbkyting
60C to 75C depending on the heating tine. In the case
OfC DRI L sHpIE. PR rtrisatliarg vt dripertadibecavme boegudalf fer
%9 or nore than 60C, for exanple, about 60C or higher
TRE O FOPedt FERr anecingid 28 sBiLy tAPSIANTOT: tio tl9E€ample,
<$”§ nor e grefe abl¥ about 80C to 85C. \Wen the .
e NS | 8 kb @t BHE %t 0B0? t BemBEane het Fuehtragresdting
%ﬁé“dg%ﬁso seconds to 5 mnutes., 36 [0090] 4.
LRSS B HHY ORNAR BYA Hdt G BBy SesiduceiA§eaence
.ﬂ?gh@%%&fé?ﬁg?ggmuif%%gggéggngusedamountofenlalkaline

substance and so like. Treating time is for example, about

.1 second to 60 minutes, preferably 30 seconds to 30 minutes,

and more preferably from 30 seconds to about 15 minutes.
[0089] |

A treating temperature is preferably 30°C or higher.

~When the sample is an excrement saméle or an
excrement-derived sample, the treating temperature is, for
example, about 30 to 100°C, or about 45°C to 100°C, preferably
55°C- to 80°C depending on the heating time, and more
preferably 60°C to 75°C depending on the heating time.

In the case of other samples, a treating temperature
may be equal to or more than 60°C, for example, about 60°C
or higher and not more than 100°C, preferably about 70°C to
90°C, and more preferably about 80°C to 85°C. When the
treatmentlis executed at 80 to 85°C, the treating time may

be 30 seconds to 5 minutes.



treating reagent, it is realized both of the
treatnments: inactivation of RNase contained in the
sanple, and extraction of RNA frominside the
RNA-i ncl udi ng body. Extraction of RNA occurs
concurrently with, or subsequent to inactivation of
RNase. In the present inventigpn, since the both
treatments can be executed by such a sinple operation
only by a heating treatnment using the above treating
reagent, it is possible to extract RNA rapidly and
goabby. [0091] In inactivation of RNase, RNase is
denaturated so that its enzymatic active site no

4 onRpess & uhcatohsat Rasendsrnaeagtabkyistabl e to heat,
so that it is-not inactivated so readily even when it

i s putByncendactesd i H0heonhs | OheatOMBVEEinhYthBCabove
. heating operation using the treating reagent _
beeot dhggreagehe, piesent réaventdobotBUeh RNasereafmbgts:
inactivated. [0092] The wording "extraction of RNA
et i et den off Bla s®NAntrdingd hg tedyimnpeansarddaktaaction
menbrane structure of the RNA-including body is
P FRénfrand rrNAle Abk R iinc Tutbi mebbogne Estract U6 dSRNA -
exposed to an environnment outside the nmenbrane. RNase
QUFFERS VRN PSR LY ity ot salpseguand ¢oviinenmenttabn of
37 the RNA-including body is inactivated by the sane
Y&k 1 nd ™ £B&gRRESeThelYoRelon hes ik thisabothet reatments

exposed RNA is deconposed is dramatically reduced :
bR REGGHERA P¥ BIGPbgedimple operation only by a heating

treatment using the above treating reagent, it is possible
to extract RNA rapidly and stably.
[0091]

'In inactivation of RNase, RNase is denaturated so that
its enzymatic active site no longer functions. RNase is
generally stable to heat, so that it is not inactivated so
readily even when it is put under a heating cpﬁdition.
However) by the heating operation using the treating reagent
gccording to the present invention, such RNase can be
inactivated.

[0092]

The wording “extraction of RNA from inside of an
. RNA-including bbdy” means that a membrane structure of the
RNA—includingbodyishwoken,andRNAincludedinthenembrane
structure is exposed to an environment outside the membrane.

RNase which was present in the extramembrane environment of



to the extranenbrane environment of the RNA-including

body where it is inherently very susceptible to

deconposition. Therefore, in the present invention,

for achieving RNA extraction frominside of an

RNA-i ncl udi ng body, it suffices to make RNA be

exposed to the extranenbraneszgnvironnment of the

RNA- i ncl udi ng body. This allows RNA to be present

stably even if the exposed RNA is not purified

i mediately. [0093] 5. Treated sanple solution In

theSRNRANRE1ubEngSopaFSi Bl tnior PPLALA By WIRAEG SAM A ing

liquid in which RNase is inactivated and RNA is

ergpgsed. Thieer¢fent pdrsanplek| tHYt dtRBYRBoSHAI BRAEY S

to various steps. For exanple, it may be subjected to

deepwpexedut edirfanma tRA 1 lanakysced sush tamuafh RNA s exposed

anplification nethod, a hybridization method and the

Epkehe| ext henemeated sanptenméngu £l whs ainzed dyl ddigg body
met hod of the present invention, RNase is

vhagei ¢4t éd. iTherehoiy, veng tueated idarple Wegvimbosition.
contains RNA in a stable state, and can be subjected

therpéorgpode sheppreasehsutinmecéssinty folr ampieving RNA
addi tional treatment. O course, the treated sanple

R HLRAt 6B of 7Y 1By idkeo AeathBYFA-dhclivelipoebedy, it suffices
i nvention and subjected to any other additiona

ff?é&?]ﬁ%nl%NW AP IR i ek g memb rainer emariticometht of
te 38 _For, exanple, treatnents for adjusting pH

CREIRs THARTIAG PaEY on, THE.AANRYSURNRiGabParEeSent stably

treatnFn such as  centrifugation and RNA isol ation
%%?nbé e éﬁp?%??%ﬁ@ RNA 1s ndt purified immediately.

[0093]
5. Treated sample solution
Inthismanner,itispmssibletoobtahlatreatedsample
ligquid in which RNase is inactivated and RNA is exposed. The
treated sample liquid may be subjected to various Steps. For
example, it may be subjected to steps executed for RNA
analysis, such as an RNA amplification method, a
hybridization method and the like. In the treated sample
liquid obtained by the method éf the present invention, RNase
is inactivated. Therefore, the treated sample liguid
contains RNA in a stable state, and can be subjected to the
above steps without necessity of any additional treatment.
Of course, the treated sample liquid obfained by the method
ofthepresentinventionandsubjectedtx>anyotheradditional

'treatment.may'also be subjected to the aforementioned steps.



L}

[0094] 6. Anplification reaction solution In the
manner as descri bed above., a treated sanple liquid
in which RNase is inactivated and RNA is exposed can
be obtai ned. The obtained treated sanple liquid nmay be
used for preparation of an anplification reaction
solution. The treated sanpl &8 iquid used in an
anplification reaction solution nmay be obtained as a
liquid to which no other treatnment is executed after
t he heating treatnent described above, or as a
Buperrmtphe, obtedmeshtby fentadfugathenpfioshenmi ag the
heating treatnment,. or as a filtrate obtained by
F9utrati ot idthe dnkRNA sanpf ecd t fon de tsa thaets Wstibhaas
RNA anplification reaction solution to forma fina
Gt Bigasiutdawh. Ribwesetat somceay hee t e eattedi Saspl e
liguid is alkaline, when pH of the m xture of the
led sample liquid and the anplification reaction

olution is out of a reaction condition of enzyne it

s MRedsiiar 4o afastioH srlethkomi xture to fall
wi thin an optinum condition at an appropriate stage
from aft éM'd METSH iafy d9EH R akp¥qara tfeated sample

anpl.ifi.cation reaction. Optinum pH and _an adj usting
%r‘rf‘i%é{j N Wbﬁcﬁa§NB§e Ja%plrr&%@’r BYatsd ik RAifndE ByPPREdecan

skilled in the art. As to 39 optinumcondition of pH,
BB Can TRRIGIT T SOSAIRE ST RAT | HHA P e tised

BRI o gecon duing. o present 102
al so The treated sample liquid used in an amplification
reaction solutionmay be obtained as a liqﬁid to which no other
treatment is executed after the heating treatment described
above, or as a supérnatant obtained by centrifugation
following the heating treatment, or as a filtrate obtained
by filtration.

The treated sample liquid is mixed with an RNA
amplification reaction solution to form a final reaction

solution. However, since the treated sample liquid is

~alkaline, when pH of the mixture of the treated sample liquid

and the amplification reaction solution is ouf of a reaction
condition of enzymé it is necessary to adjust pH of the mix.tuﬁe
to fall within an optimum condition at an appropriate stage
from after the heating treatment to start of amplification
reaction. Optimum pH and an adjusting method of PH may be

appropriately determined by those skilled in the art. As to



effective to adjust pH to al kaline region to suppress

activity of the inhibiting substance. As to such

opti mum pH, reference nay be nmade to Japanese Pat ent

No. 3494509 publication and Japanese Patent No.

3452717 publication. .[0095] 6-1. Basic conposition

of anplification reaction saaition As an RNA

anplification reaction nethod, an RT-PCR nethod may

be recited, however, any other nethods for conducting

RNA anplification. may be used without limted to the

apoieun Commpost 1 b OfpH hesrasldddicatl @Ani8aetingN substance

solution is not particularly limted, and may be

aippt dprhiidticlsya deNgy ampedfhyat hosereskdd i@ddumihbel fbtresent

[0096] When RT-PCR is executed as an RNA anplification

Freacthieat lon aRgthm, exeout ¥d Hendtheripadt iatetprim is also

executed by preparing a mxture of a treated sanple

¢ ERe Ul ex d caad T esic bitoro sdkatliioe feyidd torswppides activity

causing RT reaction in the tube, and adding part of

PhéhrTi et t o0 prbatiences aAPCR sudaoptomusablit irefierence

prepared in other tube, to cause a PCR reaction (Two

RYHRNREA] &) Janrnafe Pag@nto of-oBh9d%e0uredlipption and

igggaring a mxture of a treated sanple liquid and a
pesetioreRbI MRt ond PR’ A7 tBBRlicatisPhg RT reaction

Lﬁ&é?ﬁ tube, 40 and adding a reaction solution for
‘ the RT reaction product in the tube, to cause

‘¢g¥§r igiéon Chg.tube-T%na sieg}; and in the reaction
oF T Bt & %® bF%%%f? g BRthtlication reaction solution

As an RNA amplification reaction method, an RT-PCR
method may be recited, however, any other methods for
conducting RNA amplification may be used without limited to
the above. Composition of the amplification reéction
soiution is not particularly limited, and may be
appropriately determined by those skilled in the art.
[0096]

When RT-PCR is executed as an RNA amplification
reaction, if may be executed in the reaction form executed
by preparing a mixture of a treated.sample liquid and a
reaction solution for RT in a tube, causing RT reaction in
the tube, and adding part of the RT reaction product to a PCR
reaction solution prepared in othervtube, to céuse a PCR
reaction (Two tube-Two step); in the reaction form executed

by preparing a mixture of a treated sample liquid and a RT

reaction solution in a tube, causing RT reaction in the tube,
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an RT reaction solution and a PCR reaction solution in
a tube, and mxing themwth a treated sanple |iquid,
to conduct RT reaction and PCR reaction sequentially
(One tube-One step) [0097] Therefore, when RT-PCR is
executed, the RNA anplification reaction solution to
be mxed with the treated sgnple liquid may be an RT
reaction solution or a mxed solution of an RT
reaction solution and a PCR reaction solution
dependi ng on the above-execution form [0098] As an RT
gredcddding o Ute Dk Lol NOSBukNOMNES P PAR 85t RBYRT PBeaction
used wi thout any restriction. Typically, it contains a
o dbutt erm sdleitt sk, sd tSause PCR reaction (One tube-Two
primers,.deoxyribonucl eotides, and reverse
Sheansicranst dse thas rehketaboy €osal bxeclgei2byKEtepartnghBoth
|i ke are used, however, it may be changed to other
JuRTsr eac bppr oplivatieon BydtchBCRerqaqriorese lut ibs MRantube,
ol igonucleotide that functions as a starting point of
afthiieding themDNALByat thesd ted Rewgrlse ltirarstr itpt @asaduct RT
used in the RT reaction neans an enzyne that is able
153 Gl S8y PCRr et it sRGNars icDNA,  (Bxanphibs-Ohe step) .
reverse transcriptase include, but are not limted
&Qngbverse transcri ptases ‘derived from avi an
retroyjruses such as Rous associated virus 41 (RAV)
and AVET ShPdicob Ao diTs RAR U (saaput ey el RNA
rqp%ﬁ{i t.ases derived fromnurine retroviruses such

1 C

at£‘§ Yy TPRAELPEURRH B 9F s PENM XS4 waridh FhR Dhated

s%%ﬁﬁ%eﬁ%%%id may be an RT reaction solution or a mixed
solution of an RT reaction solution and a PCR reaction
solution depending on the above.execution form.
[0098]

As an RT reaction solution, those known in the art may
be used without any restriction. Typically, it contains a
pH buffer solution, salts, primers, .deoxyribonucleotides,
and reverse transcriptase. As the abové salts, MgCl,, KC1l
and the like are used, however, it may be changed to other
salts as appropriate. By the term primer, it is meant
oligonucleotide that functions as a starting point of
synthesis in cDNA synthesis. Reverse transcriptase used in
the RT reaction means an enzyme that is able.to reverseiy
tfanscript RNA to cDNA. Examples of reverse transcriptase
include, but are not limited to, reverse transcriptases

derived from avian retroviruses such as Rous associated virus
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derived from Thernmus thernophilus. [0099] As a PCR
reaction solution, those known in the art may be used.
Wi thout any restriction. Generally, it contains a pH
buffer solution, salts, priners, deoxyribonucl eotides,
and heat resistant DNA polynerase. As the above salts,
Mya 2, KCl'or the like is uped, however, it may be
changed to other salts as appropriate. By the term
primer, it is meant oligonucleotide that functions as
a starting point of synthesis in anplification of
RBEY ki endcAdiahlealel 6518588k 1 s DNA-Rgl YARY SerH%%stn

PCR nmeans a pol ynerase havi ng excel | ent eat
Fesnscaipbasbat dsynvbdsizesn DNALAEOREPEbUBEFUEEsAshaseas
poi nt. Exanples of appropriate heat resistant DNA
Yol 9rey asy iine Lledéembat vares neMIv ) ted Tk D-[\ﬁgpgﬁimerase
pol ymerase derived from Thernus aquaticus; Tth
T ined abeoreFheedus f thardbehiisst her mophi | us; KOD DNA

ol ynerase derived from Pyrococcus, Pfu DNA

B% % Ter ase, Pwo DNA pol ynerase; and m xture of these
heat resistant DNA pol ynerases. [0100] Since Tth DNA
poIynéF%ééPﬁgsr%®$hlgﬂ'%&kutmqqh did SRCRnomot iwitthe art may

i s advantageous in that only one kind of enzyme is
k?%diﬁerczdvﬁtﬁ“%m IGR$ RE-FIGRM - GraeraBéynétsteptadds a

1 dd|t|ve in anmplification reaction
Phgjkﬂ‘if]i% Mol P ol Dyt REHpEES ordeoxyyihgnucleotides,

§§§Xeg%resf%tantDNApolymerase. Zk;theabovesalts,MgClh
KCl'or the like is used, however, it may be changed to other
salts as appropriate. By the term primer, it is meant
cligonucleotide that functions as a starting point of
synthesis in amplification of nucleic acid. Heat resistant
DNApolymeraseusede1PCRneanseapolymerasehavingexcelient
heat resistance that synthesizes DNA from primer as a base
point. Examples of appropriate heat resistant DNA
polymeraseinclude,butarenotlimitedto,TanNApmlymerase
derived from Thermus aquaticus; Tth DNA polymerase derived

from Thermus thermophilus; KOD DNA polymerase derived from

Pyrococcus, Pfu DNA polymerase, Pwo DNA polymerase; and

mixtu;e of thése heat resistant DNA polymerases.
[0100]

Since Tth DNA polymerase has both RT activity and PCR
activity, it is advantageous in that only one kind of enzyme

is required in conducting RT-PCR in One tube-One step.



D)

sanple is used as a sanple conprising an RNA-incl udi ng
body and RNase, a treated sanple |iquid obtained

after treatnent for the above RNase inactivation and

RNA extraction from inside of the RNA-including body

may contain a substance that inhibits RNA

anplification reaction. Wen4zsuch a treated- sanple
liquid is mxed with an anplification reaction

solution, the substance that inhibits the RNA
anplification reaction is present in the reaction

$930ém This may result in insufficient proceedi ng of

the anplification reaction. [0102] Concrete exanples
6f2a Adbstamee inhatpilnlfiibiats can rBNAt iamplsicilivatdron
reacti on include substances present inside or outside

of cel Weepuehbaslbgicekarphplpi grent §ivand doaw -kictdsed
of protein and sugar in biological sanples. [0103] For
5applesss ngsedtawyiat yanpleuchmani s hhgbat iRNA- subistdieg body
an additive selected fromsul fated pol ysaccharide and
POfyRNR PR, My ds@ tesedamplehdigréderibt & hvedtd Drer [(kG4iment
As su] fated polysaccharide, the one selected from
ﬁ%ﬁaFFﬁ,aB@YﬁrBﬁas§uPﬂé?é}vﬁéséﬂaﬁnéuﬁﬂét@ztraction from
chongroi in sulfate, dermatan sulfate, funoran,

SOPLEE &S &G5O Ingluding ReskhaRy Gurthit ansubstance that
fucoj dan, | fated _curdl an, and  salts thereof may be
HREEOT Ao RN AL REBL - TREBAFPR ARACELSNsal Flon aRdCHeR! FaRated

gg%éfte and.i,ts salt rsiggeferred._Sulfated

e liquid is mixe an amplification reaction

solution, the substance that inhibits the RNA amplification
reactioﬁ is present in the reaction system. .This may result
in insufficient proceeding of the'amplification reaction.
[0102]

Concrete examples of a substance that inhibits an RNA
amplification reaction include substances present inside or
outside of cells such és for example pigments, and some kinds
of protéin and sugar in biological samples.

[0103]

For suppressing activity of such an inhibitirg
substance, an additive selected.fron1sulfatecipolysacéharide
and.polyamine may be used in the present invention.

[0104]
As sulfated polysaccharide, the one selected from

heparin, dextran sulfate, heparan sulfate, chondroitin

sulfate, dermatan sulfate, funoran, sulfated agarose,



3]

o

pol ysaccharide may be used singly or in conbination of
several kinds. [0105] It suffices that sulfated

pol ysaccharide is contained in the reaction system at
the time of an RNA anplification reaction. Therefore,
sul fat ed pol ysacchari de may be added to either one of
the treating reagent used i @3t he heating treatnent,

the treated.sanple liquid after the heating

treatnment, the anplification reaction solution, and

the mxture of treated sanple liquid and

Gplddevan orpogeityran, Sotatdeom, §$§O0106tedSctipddatisednd
anmount of sul fated pol ysaccharide, an effective
oricehtpaepémavhgaisst i edndepgende sg, trepmliecsharits salt,
wei ght 'of sul fated pol ysaccharide, and. existing,

b ofan siptidteandn teatlomiapbefénged. Sulfated
S%Pstance. For exanpl e, heparin which is one exanple

RS EiatEtad dppry hecehadidadly ordqueanbynasednast aaveral
ant j coagul ant of bl ood, however, it is considered to
ﬁﬁ?%f'substance undesired for presence in a PCR

.t% %hion sol uti on because heparin itself is known as
a

i nhi biting substance. However, when sulfated
pol yoagemeide SUEl a5 NEPALDLS wsed, LnLhe present s
(PURHCSER 26 UL ELDLL IO, Ut e R e
ﬂ@yaﬂi %.arThEgEE%EEQnSulfated polysaccharide may be added
to either one of the treating reagent used in the heating
treatment, the treated.sample liquid after the heating
treatment, the amplification reaction solution, and the
mixture of treated sample liquid and ampiification reaction
solution.
[0106]

As to a used amount of sulfated pdlysaccharide, an

effective concentration range varies depending on molecular

weight of sulfated polysaccharide, and. existing amount of

amplification reaction inhibiting substance.

For example, hepa;in which is one example of sulfated
polysaccharide is frequently used as an anticoagulant of
blood, however, it is considered to be a substance undesired
forpresencejjlaPCRréactionsolutionbecauseheparinitself
is known as a PCR inhibiting substance. However, whén

sulfatedpolysaccharidesuchasheparinisusedinthepresent
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a)

excluding such an anmount that the sulfated

pol ysaccharide itself acts as an inhibiting substance
of RT reaction and PCR reaction. As for concrete
anmount concerning sulfated polysaccharide, the

i nformati on about sulfated polysaccharide are

- described in Japanese Unexad#ned Patent Publication

No. 2000-93176. Concretely, as a used anount of

heparin, 0.1 g/nmL-or nore, preferably 0.3 g/nL to 50
g/m is added to a final reaction solution. in which a
redtteeamd €e quiet ambunt RN&y aampbidit caltdbnsuppresses
reaction solution are mxed. [0107] Polyanmine is a
ettty fmel oo Hylard cirtire ey i iy RTvoreact ixom eand  PCR
Iprirrar or secondary anmino groups. Sone kinds of . '
0] he e GRisENte it U iany oyt iantharkinitation,
abundant |y ontained in tissues where protein and '
eﬁifé”éfl@gacﬁud: A aRYTtel fhady rite st kR t eshdd dhbwsa echaride

vari f physiological activities. However, such
l\ét'is{e:ﬁ Fres %é%%g?hf%%b%égﬁr%}lb%%ﬁédw g‘?eap%ﬂwgiaﬁd PCR
' [ tion, d ol yam ne may be
S35y e hott 5art FEUFAFoF ATCHEoRoPRESTaRS st

_ i,hg t. or re primary or_secondary
dgﬁgﬁ?%#%ﬁgéﬂgx%g%b%ﬁ%Q§ﬂﬁE;°Qxﬂ%¥gié%%éﬁﬁﬁ%s of

p%gbﬁé@d%%rdkﬂg5%@6dggg¥g§§§n?%?ﬁ%£§hegéiggé@!&fggd Patent.

I am ne, spermne,

pilioat Kl anel NAMNR Ly etdy| enet et rani ne,

t et r aet hyl enepent'am né ‘and pent aet hyl enehexani ne.
[Olosboncretely, as a used amount of heparin, 0.1 pg/mL or

more, preferably 0.3 pug/mL to 50 pug/mL is added to a final

reaction solution in which a treated sample liquid and an RNA
amplification reaction solution are mixed.
[0107]

Polyamine is a generic name for hydrocarbon having two
Or more primary or secondary amino groups. Some kinds of
polyamine are present in a living body, and arelabundantly
contained in tissues where protein and nucleic acid are
actively synthesized, and have a variety of physiological
activities. However, such activities are not necessary
requested for polyamine in the present inventioh, and any
polyamine may be used without particular limitation insofar
as it is hydrocarbon having two or more primary or secondary
amino groups in one molecule. Concrete examples of polyamine

include ethylene diamine, trimethylene diamine, spermine,
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It suffices that polyamne is contained in a reaction
systemat the tinme of RNA anplification reaction.
Therefore, polyam ne may be added to either one of

the treated sanple liquid after the heating

treatnment, the anplification reaction solution, and

the m xture of treated sanpl4sliquid and

anplification reaction solution. The above information
about polyamne is described in detail in Japanese

Unexam ned Patent Publication No.6-277061, and
seéembdtee| sdabshyadetri omt heS pubkiagiicaptberathae,
used anmount of polyani ne. [0109] In the present
taveattbplenapaddanine sabeptadatramleakhurimiaBovi ne
Serum Al bum n; BSA) and noni onic surfactant nmay be
toh€Bined in the final reaction solution in which the
treated sanple liquid and the RNA anplification
reacti b swiofindvrihad potedmiTieese adoisdives imyy eaction
used together with the above pol yam ne. [0110]

AV DU Rt sha tgaisep f RMNaamp bl f4cgtdbop wfagularbl e Therefore,
proteins contained in cells and body fluids of

Rt varsna iyl htaddeReimn esidiant iore @farblees rieatleddeample
oval bumn, lactalbumin in mlk, serum al bum n,

FEAebSi 7kter GWReapeaklpdar FE9atRPREn Fhe empléfipesmon

Ri ci nus communis L. seed, and the |ike. Anmong 46 .
{ R CL IO ST Smiand SPEomirElrs: 5 Shetiad Bambam 1iquia
boyi ne .s.rquglbunin i.S nnri E[eferred. Al bumn is _
ot ATHI e 0 O FESE LABURP IR LPE - s UF RS G Mhapformation

ﬂg&{hp%liy%m%%net :‘?Is rgjeedsc:irQbaed in detail in Japanese Unexamined
Patent Publication No.6-277061, and reference is also made
to this publication fér the used amount of polyamine.
[0109]

In the present invention, ah additive selected from
albumin (Bovine Serum Albumin; BSA) and nonionic surfactant
may be contained in the final reaction solution in which the
treated sample liquid and the RNA amplificatioﬁ reaction
solution is mixed. | These additives may be used togefher with
the above polyamine. |
[0110]

Albumin is a generic name of a group of soluble proteins
contained in cells and body fluids of animals and plants.
Representative examples include ovalbumin, lactaibumin in
milk, serum albumin, leucosine of wheat or barley, ricin in

castor bean (Ricinus communis L.) seed, and the like. Among



reaction systemat the tine of RNA anplification
reaction. Therefore, album n nay be added to, for
exanple, either one of a treated sanple liquid after
the heating treatnent and pH adjustnent, an
anplification reaction solution, and a, m xture of
treated sanple liquid after jhe heating treatnent and
pH adj ust nent and anpllflcatlon reacti on sol ution.

Al bum n exerts a simlar effect even when it is not.
uniformy mixed in the final reaction solution (for

@K@gglesekﬁmsyfgumﬁncﬁ§ éfggt¢#$%F%1 hd Bvine

treat ed sanple liquid after t'l ng treatnent an

pEk-agl] AshaRDh %‘%dﬂ@%r@i“ér@% aﬁ@bhfnhﬁalé Of{btf 8aGH QY to

solution is mxed without stirring). The above

tnésenaibeni AOULT @l dsS tdasChi BaRi hni d&t@hd aihdd in a
Japanese Unexam ned Patent Publication No.2001-8685

asdctiehesgpeeni st atiso tBRe 410 HNN %rr%l hlfi Gt i f@action.
t he used anobunt of albumn. [0111] noni oni c

Shetacbanl asbeeleaied bd addexanpl efof r&@mple, either one
pol yoxyet hyl . ene sorbitan nonol aurate, and

p6| ¥ oxyes tyd eswenp Det Y qanedyd fed hethe Asdtithg treatment and
pol yoxyet hyl ene sorbitan nonol aurate.
pﬁlgdxyetmyheneasoampﬁaﬁ1¢2®)on0mebaﬂnahesoaﬁm&en 2@nd a
may be exenplified. As the pol yoxyethyl ene

BEXyupheny It rethed, spopyexlietiyd erfé «(r9yhedted phremytreatment
ether 47 (Noni det P-40(NP40)), pol yoxyethyl ene(10)
arflyPphadynsenpet ao¢rEm@ﬁleEQQ}Onayebeta@0|B@dutlon

The-above i nformati on about a nonionic surfactant is
lbumln exerts a similar effect even when it is not uniformly

mixed in the final reaction solution (for example, in such
a case that albumin is added to the treated sample liquid after
the heating treatment and pH adjustment and then the RNA

amplification reaction solution is mixed without stirring).
The above information about albumin is described in detail
in Japanese Unexamined Patent Publication No.2001-8685, and

reference is also made to this publication for the used amount

- of albumin.

[0111]

A nonionic surfactant is selected, for example, from
polyoxyethylene sorbitan monolaurate, and polyoxyethylene
octylphenyl ether. As the polyoxyethylene sorbitan
monolaurate, polyoxyethylene sorbitan (20) monolaurate
(Tween 20) may be e#emplified. As the polyoxyethylene

octylphenyl ether, polyoxyethylene (9) octylphenyl ether
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described in detail in Japanese Unexam ned Patent

Publ i cati on No.10-80279, and reference is al so nade
to this publication for the used anobunt of a nonionic
surfactant. [0112] As a procedure of RNA
anplification, after subjecting a sanple to a heat
treatnment using the treatinggfeagent as described
above, the obtained treated sanple liquid is m xed
with a reaction solution and pH is adjusted as
appropriate, and then anplification reaction is

¢RBHYgbep14p ﬁm)\/\ﬂ p@%@&etk@zl@ﬁe&ﬁ ofy e@&ﬁ&?ﬁheﬁ%ﬁrether

reaction is all owed for about 3 m nutes to one

arratbanmEenabyr pagubkedebek el ected primers and
reverse transcriptase. In FOR a region sandw ched

bet weenhpr &P®sei snoophaficd MohepLHdMbANe surfactant is
following three steps: a denaturation step for
denatibatiitgde DAAL LI daphngbe tsiaxand M phy¥eheatublication
denaturation; an annealing step of causing priners
Nandoi-8hifg, aanegiofe tende ianpllish fddet ©o hybird ¢higiication
and a polynerization step of conducting a priner
értrehbeonsedaempontunder achioniaf sDMAapakyrer ase in

the presence of deoxyribonucleotides. [0113] 7.

EPLéet 48 According to the RNase inactivation nethod

and the RNA extraction nethod of the present

i nvent ferg mianeslurg pacRNhaamphi bf cRNase, iatftter subjecting

bi ol ogi cal sanple and RNA
a sample to a heat treatment using the treating reagent as

described above, the obtained treated sample liquid is mixed

with a reaction solution and pH is adjusted as appropriate,

and then amplification reaction is conducted in a known
manner.

In an RT reaction, a reaction is allowed for about 30
minutes to one hour at a temperature suited for selected
primers and reverse transcriptase. In PCR, a region
sandwiched between primes is amplified by repeating the
following three steps: a denaturation step for denaturating
DNA to a single strand DNA by heat denaturation; an annealing--
step of causing primers sandwiching a region to be amplified
tohybridize; and a polymerization step of conducting a pri;ner
extension reaction under action of DNA polymerase in the
presence of deoxyribonucleotides.

[0113]

7. Effect



extraction frominside of an RNA-incl uding body can be
realized, it is possible to obtain a treated sanple
liquid of RNAin a sinple and stable manner wi thout
purifying the RNA-including body in the biologica
sanple. It is also expected that for the extracted
RNA, influence of adsorptiomg and enbednent by

contam nants such as proteins contaihed in the

bi ol ogi cal sanple can be suppressed. Therefore, the
RNA extraction nethod of the present invention is

ef f ectiat fding subseguansdehaetii9nx ; '

and the like. gThat is, the treat egtég%par:n%’é??aa%nﬁn%f RNA
ehet sl ient etk oo UDS efue i re S OCESSESHSUSH, 8Since
detection, analysis of -RNA and the [ike w thout being

gusjteictagd dro @R derin rea ENigi &1 Wadpb 0ol ¥nd rRNA

m ni mum necessary treatnents such as dilution,

exdjngsttient fofom pisiatididd om aiven eddidive Bewy S@a®Nse
Therefore, by conducting the nethod of the present
rigddrascon i twiltshpes s imder yongbabaut ai bfbaesaesdyp RNAL i quid

. deconposi tion by RNase which has been worried about

oft RiNRe ini pesémpéenendt sbaalkymeneent et h&NA purifying the
extraction, purification and the like, it is possible
- N Rstfiva ipr ddes Piiql e isiaiplsamgrice r afiitd is also

manner. For exanple, the present invention may be

SGFEFTER BPBF e bideseaEactef BN pafilfuenats of. ad9ddmiion

49 Aﬁcgrding to the RNA detection nethod of the
e EBREMADENPY SR IR bRt S U iPFaBErPYatnSncoht Riasd in

in a., biological sanple and RNA extraction frominside
té@ §hoPog1cgi samplén%an be suppressed. Therefore, the RNA

extraction method of the present invention is effective for
subsequent detection, analysis of RNA and the like. That is,
the treated sample liqﬁid may be subjected to subsequent

processes such as detection, analysis-of RNA and the 1like
without being subjected to any other treatment, or with only
minimum necessary treatments such as dilution, adjustment of

PH, addition of an additive and so on. Therefore, by

conducting the method of the present invention, without

worrying about influence by RNA decomposition by RNase which
haé been.worried.about at the time of conventionally executed
RNA extraction, purification and the like, if is possible to
conduct such a process in a simple and rapid manner. For
example[thepresentinventionnmylxausede1apreviousstage
for RNA purification.

[0114]
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RNA-i ncl udi ng body, it is possible to anplify RNA
present in the sanple in a sinple, stable and
effective manner. Even when a substance that inhibits
nucl eic acid synthesis is contained in the treated
sanple liquid, it is possible to mtigate or suppress
the activity of the inhibitigg substance on nucleic
acid synthesis, and anplify RNA present in the sanple
in a sinple, stable and effective manner, for exanple,
by dilution, by adjustnent of pH, or by contai nnment of

an  apEePrd e @ Psldind vvd Ridde A idieRld U rt%%C%Dr%gent

solution. [0115] Also by using the present invent

itvest possiby ecé@du@ﬂﬁﬁé’zﬁnSQE 9{79’8185 9aki §ﬁ§s£u5
in the biological sanple (for exanple, as an

- Wiclsgic®l resmple 4l DANI sLerbbk Vdyn apgnt Eﬁsﬂige))

norovirus (SRSV), rotavirus, hepatitis C virus

RV 0o i i e cbdayngii £ Degiass mand of QﬁFMB §)RNA @%sent in
mutant cells (for exanple, cancer cell and the lik

tilre s eirand simapied nEdaEREre aﬂﬂ@f@aetﬁyfélﬁia@ﬁletﬂle_ Even
present invention, it is possible to conduct analysis
gierexpragsethyenet iyt detethi on nofleRNAatiansghthediknis
cell or base sequencing, and analysis and production
Nt eachrigs stk prioeiiced byamPING tigmidg, it nisapssspbee to
and, rapid manner. Further, by using the present
n?lrﬁﬂéﬁtq%ﬁrf%%p@?ﬁ%?ﬁhﬁm’@hvl@ﬂm ehaeuchids ting substance
at nospheric air, 50 soil, water and the like,

PRI Oiitehta it o5 ¥ rook Yard i arest i £y rRAhepresent in the

envi_r onnent | e may_be possible. [0116]
sample in a 51mpr{%, stable ane:l effective manner, for example,

by dilution, by adjustment of pH, or by containment of an
appropriate additive in the amplification reaction solution.
[0115]

Also by using the present invention, it is possible to
analyze foreign organisms lurking in the .biological sample
(for example, és an RNA virus, retrovirus (AIDS virus (HIV)
and the like), norovirus (SRSV), rotavirus, hepatitis C virus
(HCV) and so on, and fungi, bacteria and the like), and mutant
cells (for example, cancer cell and the like) in a simple and
rapid manner. Further, by using the present invention, it
is possible to conduct analysis of expressed gene by detection
of mRNA transcribed in cell or base sequencing, and analysis
and production of an exbressed product by ¢DNA cloning, in
a simple and rapid manner. Further, by using the present

invention for an environment sample such as atmospheric air,
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The RNA extracted by the treating reagent of the

present invention may be stored in the treating

reagent or stored after a neutralization treatnent.

Exanples [0117] In the follow ng, the present

inventi-on will be explained in nore detail by way of

Exanpl es, however, the pressmt invention will not be

limted to these Exanples. [0118] <Exanple 1> In the

present exanple, a nodel specinen obtained by adding

an RNA-incl udi ng body to human serum (conpri si ng

Bbias e)wanesr upedcias 18 kedBbee18pfeh® tdbSmS@PLyanism test

distilled water (for conmparison), a NaOH aqueous

$ol theoan{fiobnmenlPaEnp0B) mag BETpageesus . sol ution

(for conparison), or a NaOH DTT aqueous sol ution

§etvbhg as a treating reagent of the present

i nvention was added, and a heating treatnent was
conducTed RNanelx t heat &iilb vexhe atidaar iypse &¥aft Ut he present
0119] Concretely, as an RNA-including body, Arnored

entigpat naiysb€ Wipusd( Genvhgper2hkiGat akagetit 420kkored

made by 51 Anbi on was used.. A nodel specinmen in

dhteh equevhrehizahbant sregumehtof human serum and an
Arnmored RNA Hepatitis C Virus solution was m xed was
prepared as a sanple. Four 0. 5 nL tubes each charged

with 4 L of the specinen were prepared, and each
Examples .

[0117]

In the following, the present invention will be
explained in more detail by way of Examples, however, the
present invention will not be limited to these Examples.
[0118]
<Example 1>

In the present example, a model specimen obtained by
adding an RNA-including body to human serum (comprising
RNase) was used as a sample, and to this sample, distilled
water (for comparison), a NaOH aqueéus solution (for
comparison), a DTT aqueous solution (for comparison), or a
NaOH-DTT aqgueous solution serving as a treating reagent of
the present invention was added, and a heating treatment was
conducted, and then RNA extraction was examined.

[0119]
Concretely, as an RNA—including body, Armored RNA

Hepatitis C Virus (Genotype 2b) Catalog #: 42011 made by



o

tube was added with 16 L of (1) distilled water (for

conpari'son), (2) 10 nM NaOH aqueous solution (for
conmparison), (3) 10 nM DTT aqueous solution (for
conparison), or (4) aqueous solution conprising 10 mV
NaOH and 10 nM DTT as a treating reagent of the
present invention, respectivgly, and heated at 85C:
for one mnute. [0120] For exam ning RNA extraction,
RT- PCR was conducted using each treated sanple |iquid
after a heating treatnent as a tenplate and using a

PhbBh Wtphskq. spepbhLE §;§édﬂérﬁli\|ﬁ-wﬂw}1ee§@§9£i%ﬁ?lﬁalgﬁbunts

i medi ately after the heating treatnent, "1 L o

tveal edrsampbe keaundawasaaddedorer rRRA hephtlif€s ¢ virus
reaction solution, and then RT-PCR was conducted. A

polueiotset hokeaWdBpFEBEEEQR MRS aRIp1@ONUELEO] &ML tubes
having a base sequence which is conplenentary to HCV

&0Ah and-ddre wisubs equent: RCR uasme AN 8dcpbt-@H, and each
addi ng ol i1 gonucl eotide having a base sequence which

tsbeonpkesratar yith ¢BONALSyhAt hesi gedchinithewBEer (for
reaction. A product derived fromRNA in the test

RIMPERL 5sn 244 Hp 10 nPejadHcasuaiusised uptiiome SoAl®mpas ison) ,
follows: (5 prinmer)

53} CTT CACCACAAAGEGTETAGLAEATGBCETo3' chbRpar$EQN)D Na. 14)
(3" priner) 5 -CTCGCAAGCACCCTATCAGGCAGTACCACA- 3" (SEQ
FOIRRUD) SP gpion comprising 10 mM NaOH and 10 mM DTT as a
treating reagent of the present invention, respectively, and
heated at 85°C for one minute.

[0120]

For examining RNA extraction, RT-PCR was conducted
using each treated sample liquid after a heating treatment
as a template and using a primer that is specific to HCV RNA.

More specifically, immediately after the heating
treatment, 1 uL of the treated sample liquid was added per
50 pL of the reaction solution, and then RT-PCR was conducted.
A primer used for an RT reaction was oligonucleotide having
a base sequence which is complementary to HCV RNA, and the
subsequent PCR was conducted after adding oligonucleotide
having a base sequence which is complementary to cDNA
synthesized in the RT reaction. A product derived from RNA
in the test RT-PCR is 244 bp. . Sequences of used primers are

as follows:

(5" primer) 5’'-CTTCACGCAGAAAGCGTCTAGCCATGGCGT-3’



As an RT reaction solution, used was 10 nM Tri s- HC1,

35 MM KC1, 1.5 mM MyCl2, each 200 M of dATP, dCTP

dGTP and dTTP, 2 nM DTT, 0.4 Mof 3" priner, 50
units/50 L of Ribonuclease Inhibitor (Takara Bio,

Shiga, Japan), and 5 wunits/50L of AMV XL reverse
transcri ptase (Takara Bio, Spga, Japan) to which 1

nM triethylenetetramne and 0.5 g/nmiL of heparin

sodi um were added. RT reaction was conducted at 55 C

for 30 mnutes. After the reaction, reverse

teBOSTDI Nbase was inactivated by treating at 95C for

5 mnutes. [0122] After the RT reaction, the above RT
reacti 08’ spriineon 5’wascaddedcrcthTeachc28rpmalcatas3’
primer, and 1.25 units of Taq DNA pol ynerase

(PEQt LhuN®ag) | nvitrogen, CA, USA), and subjected to
PCR. PCR was conducted in the follow ng manner: 2
fPhalés at 94 C, and 40 cycles under conditions of 30
seconds at 94 C, 30 seconds at 60C, and 60 seconds at
72C, ahd dnndT poRyhern zzoiwnidoy Ysed maesl GmM ICis-HCI,
[0123] After conpletion of PCR, 5 L of a reaction

bl iKshL 53 . Snad! MgBjlectestt @ 0depicbifodADy, dCTP, dGTP and
el ectrophoresis in a solution of 0.5 g/nL ethidium
BFBHt de- a¥dBATTAE .- A40MNNVETRI spadceeat e 50 LnitisEBVAUL of
conpri sing 2.5% agarose.. An el ectrophoretogram of
RHPPIPFEaEPBNIpPARGEPE ($2kREANBLR FS§ige, Varrng., &nd 5

Sgits/SO;ﬂJofAMV}ﬂ;reversetranscriptase(TakaraBio,Shiga,
Japan) to which 1 mM triefhylenetetramine and 0.5 pg/mL of
heparin sodium were added.

RT reaction was conducted at 55°C for 30 minutes. . After -
the reaction, reverse transcriptase was inactivated by |

treating at 95°C for 5 minutes.

- [0122]

After the RT reaction, the above RT reaction solution

'was added with each 20 pmol of 5’ primer, and 1.25 units of

Tag DNA pquﬁerase (PlatinumTaq: Invitrogen, CA, USA), and
subjected to PCR.

PCR was conducted in the following manner: 2 minutes
at 94°C, and 40 cycles under conditions of 30 seconds at 94°C,
30 seconds at 60°C, and 60 secondé at 72°C, and final
polymerization for 7 minutes at 72°C.

[0123]

After completion of PCR, 5 pL of a reaction solution



shows the result of a size marker (250 ng of X174-RF
DNA digested by Hncll) , and 1, 2, 3 and 4
respectively show the results using distilled water
(for conparison), 10 mMof a NaOH aqueous sol ution
(for conparison) , 10 mM of a DIT aqueous solution
(for conparison), and 10 nMsgf a NaOH 10 mM DTT
aqueous solution (treating reagent of the present
‘invention) [0124] Fig. 1 denonstrates that when the
treating reagent of the present invention is added to
wialze sapgeicred tbatetddtidddby méﬁtxﬁkméﬂé GALhO0Lb1ution
product which is specific to HCV R (arrow in the

odr awb Ny /mis celbtiaiinedsrbA1d8l aggExaimt & PN Ne acetate,

present exanple, four kinds of treated sanple [Iiquids
lobtlaEngd )i nofpatpliegl2wekeagabpeet edart ce Ric I phdrdt®gram
same manner as in Exanple 1 after storing for 1 day
odnédepliféferitdonabirodncandist shage ot ahid i tly. ofinRNAg. 1, M
after extraction was exam ned. Conditions of RT
sheact ithre, rRER lrteadt i=oms iared mad ket r BWIMRHISE aje 7AS-RF DNA
sane as those in Exanple 1. Fig. 2 shows an _
dégesttedphtr Bi ogE A cfndhipl Rfi sandrd peegectsvelly skoy.the
2, Mshows a result of a size marker (250 ng of
TERYFASRAS3RY PAtdildest vatby KEacl £pmpatis@n)3 afdmd of a
respectively show the results using distilled water
NePgra Ganpat iSedm 1 oro (AfF gompa mea Jaql8ausos et DEToruecus

for ,comparison) , 10 mM of a DTT aqueous sol ution
S%flblﬂ:lé?Bnﬁ%ﬂrs&?}“,Paéﬁéom riAnsF 1@ 091G AMANFRO0 mM DTT
aqueous solution (treating reagent of the present invention).
[0124]

Fig. 1 demonstrates that when the treating reagent of

the present invention is added to the specimen (Lane 4), 244
bp of an amplification product which is specific to HCV RNA
(arrow in the drawing) is obtained.
[0125]

<Example 2>

In the present'example, four kinds of treated sample
iiquids obtained in Example 1 were subjected to RT-PCR in the
same manner as in Example 1 after storing for 1 day under
;efrigeration, aﬁd storage stability of RNA after extraction
was examined. Conditions of RT reaction, PCR reaction and
electrophoresis are as same as those in Example 1. Fig. 2

shows an electrophoretogram of amplification products. In

Fig. 2, M shows a result of a size marker (250 ng of ¢$X174-RF



aqueous solution (treating reagent of the present
invention) [0126] Fig. 2 denonstrates that when the
treating reagent of the present invention is used
(Lane 4), 244 bp of an anplification product which is
specific to HCV RNA (arrow in the drawing) is

obt ai ned even after |apse ofggpone day from an
extraction treatnent. This shows that RNA after
extraction by the treating reagent of the present

i nvention exists stably. [0127] The foregoing results

oA Bxayadesy b @qn%1§l)'99?3t2 t @agnd%é)g é’é’glux?ei%fsht%w the

serum can be ana yzed by the treating r agen

PEESERS hHVERtd DS i Thed ef ey (ot SEUHA1dm®Y that mPYr 2
using the treating reagent of the present I nvention,

NRH acaeches sxtuacded ﬁdrOHblﬂﬁaRb@othlLUjfnﬂ%@quTT aqueous
contained in a biological sanple or the like

0 hpt eowpefat i oomph 01884) ) éﬁaamplﬁm3of|thg@gcgooﬁM DTT
tenperature and time of heating treatment (1)> To a
dqEeois SARSTEDN {tubes t 10§ rkagknarno HEMepnsd ddie i nGabeubn)
100 1W nL) plasma speci men was di spensed, 50 L of a 55
PEG @jueous sol ution (HBV SOL A supplied with

"Specinmen treating reagent for Anplicor(R HBV

moni t ori'g nedeempnRéche esDihghoghénst e KnedthmE amdgent of

applies also to Exanples 4, 5, 6

the present invention is used (Lane 4), 244 bp of an
amplification product which is specific fo HCV RNA (arrow in
.the drawing) is obtained even after lapse of.one day from an
extraction treatment. This shows that RNA after extraction
by the treating reagent of the present invention exists
stably.

[0127]

The foregoing results of Examples 1 and 2 suggest that
RNA of virus in serum can be analyzed by the treating reagent
~of the present invention. Therefore, it is confirmed that
by using the treating reagent of the present invention, RNA
can Be extractéd from an RNA-including body contained in a
biological sample or the like by a simple operation.
[0128] |
<Exémple 3: influence of temperature éhd time of heating
treatment (1)>

To a 1.5 mL SARSTEDT tube, 100 pL of an HCV-positive

(about 100 IU/mL) plasma specimen was dispensed, 50 uL of a



and .7 below) was added and stirred. The m xture was
centrifuged in a BenchTop m crocentrifuge at 15000 rpm
for 5 mnutes, and the supernatant was renoved. The
remaining precipitate was added with 100 L of aqueous
solution . conprising 12 mM of NaOH, 12 nmM of DTT, and

6 g/ of heparin sodium agsa treating- reagent,

‘stirred well on Vortex mixer, and incubated in the
conditions as shown in the Table below. |Imediately
after heating, 50 L of the treated sanple liquid in

RE® dalbeowmssdlwtetbmi tiew0sdr, of i\@éﬁﬁﬁiedﬂn ¥i®h POPLECREN
(R HCV v.2. 0 kit prepared in another tube, and HCV
tsigpaing GRaganets foeagimpad doy CeneANp9668 oiAPRhiedby Roche
Bi osystens) according to a procedure of a qualitative
Driest dyous tShosviK .iKn ,t hbeattmehedpl desuaksd ©f HAEMPICY (R 5, 6
HCV v.2.0 kit. The results are showmn in Data 1 and

Fig.7 eldat)a Was saddddbdred shioint regd abSdrdbamica unhiveds | s

an HCV signal. In Data 1, measurenments of a total of
Q8- 1ids1gedhria shéenchfopuse cregkeintatiifougewas T&A60 Fpgy. for
3 is a graph showi ng nean value of Data 1 at each

3 @hpertasur @énd jthensiugle rnag andr tiasalreawivedr.epfeseneésaining
absorbance and the horizontal axis represents heating
RhefElPiHEtg od]addrablvel ] TRA aull OF Maudows ns&lut hod

mn 80C 0.08 3.80 3.82 3.33 0.08 3.82 3.80 3.82
comprising 12 mM of NaOH, 12 mM of DTT, and 6 pg/mL of heparin

sodium as a treating reagent, stirred well on Vortex mixer,
and incubated in the conditions as shown in the Table below.
Immediately after heating, 50 pL of the treated sample liquid
in the tube was mixed with 50 pL of Master mix of Amplicor
‘®)HCV v.2.0 kit prepared in another tube, and HCV signal (OD)
was meaéured by GeneAmp9600 (Applied Biosystems) according
to a procedure of a qualitative method shown in the attached
document of Amplicor™ HCV v.2.0 kit. The results are shown
in Data 1 and Fig. 3. Data 1 is a table showing absorbance
which is an HCV signal. 1In Data 1, measurements of a tétal
of two tests are shown because replication was made. Fig.
3 is a graph showing mean value of Data 1 at each temperature,
in which the vertical axis represents absorbance and the

horizontal axis represents heating time.



85C 0.06 3.86 3.84 3.83 0.08 3.88 3.83 3.80 90C 0.09
3.82 3.84 1.26 0.26 3.86 3.57 0.06 [0130] As shown in
Data 1, it is found that a heating treatnent is
effective for HCV detection by the present nethod.
This result shows that according to the nethod of the
present invention, RNase isgdnactivated, and HCV RNA
is extracted from inside of HCV virus and functions
as a tenmplate for RT-PCR As shown in Fig. 3, it is

al so found that RNA detection is possible by heating
pb1about 15 seconds, and a heating tine nmay be
appropriately sel ected dependi ng on the heating
tespeeatygre. [0131] <Exanple 4: Influence of heating-
time at a tenperature of Dﬁé?ahng treatment of 85C> To
a 1[5 nC SARSTED tuoe 100 of Tan mv pOSTtI Ve
(ab¢ut—1,000 Ly HMIN ey Mbci nen 3[R dilspeR§¥l  And
furfher 058 of OaOSDEG aqueados sol ut3.eh was addd, 4nd
stifred ThIS Wesod hern nrg(b bi fuged :pgo ench]

-7

an 1t Ac faVaVal

1 ot 1L
m crocentrifuge—at—S57—15600—+pn >—AtteS—and

supgrnaggapt was Gebfbved. TREG remmi i .84 prleci @i8%t e
was [added with 1@Xd. off anzagueous Fgbuti on 3.80
conprising 12 Na(H, vt and

of hepagg°0 so uvg‘o%gs & *eé‘égng uulf-'ée.d'.? St rr%nzml
on 0.26 3.86 3 57 0.06

[0130]

As shown in Data 1, it is found that a heating treatment
is effective for HCV detection by the present method. This
result shows that according to the method of the present
invention,RNaseisinactivéted,andHCVEHUXiSextractedfrom
inside of HCV virus and functions as a témplate for RT-PCR.

As shown in Fig. 3, it is also found that RNA detection
is possible by heating of about 15 seconds, and a heating time
may be appro?riately selected depending on the heafihg
temperature.

[0131]
<Example 4: Influence of heating time at a temperature of
heating treatment of 85°C>

To a 1.5 mL SARSTEDT tube, 100 pL of an HCV-positive
(about 1,000 IU/mL) plasma specimen was dispensed, and

further 50 puL of a PEG aqueous solution was added, and stirred.

This was then centrifuged by a BenchTop microcentrifuge at



Vortex mxer, and incubated at 85C for variable tine
shown in the Table below |Imediately after heating,
50 L of the treated sanple liquid in the tube was

m xed with 50 L of Master mx of Anplicor"" HCV v.2.0
kit prepared in another tube, and HCV signal (total
CD) was neasured by GeneAmp96p0 (Applied Biosystens)
according to a procedure of the qualitative nmethod
shown in the attached docunent of AnplicorlR HCV
v.2.0 .kit. The results are shown in Data 2 and Fig.

BRI IR T Rl o0 e
BORESRI 08 A atdst 0Bt A0 450 LBR) P amoons

SEDSELLNI Lym¥BSs PR al Nagh BY {L6AT MRyt bFepTet 804 ¢ ug/mL
0134? 2om] &

seconds to 160 setonds. <Conparative

dp hepatrnspsetiing ekfeactirvgnens etadehect ken relhed1af on
the 58 present invention, total OD was neasured from -

vhetsanki xsppcE e rdeserddiedti BSERanpt evdl i ASTOMIMY shown
to the procedure of qualitative nethod shown in the

ahtachaddecyaesty . of TmAeRl heoly a HRL \h-e%l-thq',_t 50/ il of the
Conparative Exanple, this operation was replicated

t ryet sursanip e si gand id tRaSUbeN®Rd mixed with 50 uL of Master

mix of Amplicor!

B HCV v.2.0 kit prepared in another tube, and
HCV signal (total OD) was measured by GeneAmp9600 (Applied
Biosystems) according to a procedure of the qualitative
method shown in the attached document of Amplicor® HCV v.2.0
kit. The results are shown in Data 2 and Fig. 4.

[0132]

[Table2]

Data 2

Time (s)| 60 | 80 | 100 | 120 | 140 | 160 | 180 | 200 | 220 | 240 | 260 | 280

TOD |3.73]|9.79/9.66|9.78 | 8.98 | 9.08 | 4.81 | 6.44 | 4.49 |4.21 | 3.12 | 4.40

[0133]

As shown in Data 2, the highést level of detection
sensitivity was obtained by treatment times of 80 seconds to
160 seconds.

[0134]

<Comparative Example 1>

For inspecting effectiveness of detection method of the



was made a total of six tines. Respective neasurenent
results were 0.75, 0.76, 1.14, 0.77, 1.30 and 1.06
shown by total OD (absorbance) which is a signal of
HCV, and an average of these six measurenents was
0.96. [0135] In the nmethod described in the attached
document of AnplicorlR HCkg.2.0 kit conducted in
Conparative Exanple 1, 1,000 L of an RNA extraction
solution is obtained from100 L of plasma. In the
above. Exanple 4, 100 pL of RNA extraction solution

pﬁe@@ﬁ@lDﬁﬂeﬁfﬂﬁh10@0981OéDp%§§nﬁeééﬁrgﬁhfgoﬁoﬁgg’saﬁg

RNA extraction sol ution obtained in Exanpl e

$1edc 1heR de d G UREd GONERAHHAL @n)ac@@J.S@ﬁmﬁ’r\:é hﬁ%ef @ﬂ)cedure
that total ODin Conparative Exanple 1 1s 0.

canqbel concl vdedet had sueRsi thvihy wbtebnkg eeaﬁaéﬁkel 8f
to that obtained in a conventional nethod is obtained

Fagrslind oyt hiatv thez t ot Rl £ OD T redmamd € v Bk S Sie ) nthls
fact, in Exanple 4, a total OD ranging from9 to
cpzsex)i)ttmrmedasb}re@lheﬂttlemgftkreamaeettimé@ einBG in@a&@@ement
seconds. Fromthese facts, it can be considered that
Ydemadehotobh lidfes iprases. | Reeperonveepasefdmshbyesults
Exanple 4 is able to realize 59 sensitivity which is
wrfp &r-alti e Ot @ 6% hat 1 6bt i 'hed 1Bt andohveht slomah byetthadl oD
represented nparative Exanple 1. [0136] <Exanple
Bb3onrancrle W%tbeeh@@r aienelantHCVireawd amearengge of these

treatnment (2)>
six measureménts was 0.96.

[0135]

In the method described in the attached document of
Amplicor® HCV'V.Z.O kit conducted in Comparative Example 1,
1,000 pL of an RNA extraction solution is obtained from 100
L of plasma. In the above Example 4, 100 pL of RNA extraction
solution is obtained from 100 pL of plasma (in other words,
an RNA extraction solution obtained in Example 4 has ten-times
larger concentration). Based on the fact that total OD in
Comparative Example 1 is 0.96, it can be concluded that
sensitivity which is eomparable to that obtained in a
conﬁentional method is obtained assuming that the total OD
in Exampie 4 is 9.6.

In fact, in Example 4, a total OD ranging from 9 to 10
is obtained by a heating treatment time of 80 to 160 seconds.
From these facts, it can be considered that the method of the

present invention represented by Example 4 is able to realize



To a 1.5 nL SARSTEDT tube, 100 L of an HCV-positive
(about 1000 IW nL) plasma speci nen was di spensed,
further 50 L of a PEG aqueous sol ution was added and
stirred. The mxture was centrifuged in a BenchTop

m crocentrifuge at 15000 rpmfor 5 mnutes, and the
supernatant was renoved. Thesg remai ning precipitate
was added with 100 L of an aqueous solution
conprising 12 nMof NaOH, 12 nmMof DIT, and 6 g/nL of
heparin sodiumas a treating reagent, stirred well on
SenDF 1 ext %@Ichaﬁg b@ﬁﬁ@@éﬁﬁe'Qotbﬁaeoggtéhﬁgé 23 a

shown in t Tabl e below. Imediately after heating,

c&ﬂﬂer@l‘flcﬁﬂf@ltrﬁ@@lﬁ@&i ré@f@é@ntéa%g (t@mg;’&sawbs m@gmple 1.
mxed with 50 L of - Master m x Ampl i cor

M@ kit prepared in another tube and HCV SI gnal

(total OD) was neasured by GeneAnp9600 (Applied

Bi:omysiens) bofbichag by epOcLeure &hdquahét 8ki MBating
met hod shown in the attached docunent of Amplicor (R

HOAWEND K2X> The total OD value (integrated val ue

of absorbance) with respect to an HCV concentration

(1 U nlo iss Isitowml BaRsTEDTEkAWe ,andoFug. o%. aki gcvSpbsidive
raph showing Data 3, by representing heating tine in
?ad@ltforlp@@ni%i}’mhklglaﬁma tspealined wastdhispearesdd calurther 50
axis. An approxinmation line is described based on 60

HIheofr &5 IREG i@ | soMut{Fom. wald . add@d 37)d [ Fabteed] The

Data 3 1 min 3 mn 5 mn
mixture was centrifuged in a BenchTop microcentrifuge at

15000 rpm for 5 minutes, and the supernatant was removed. The
remaining precipitate was added with 100 pL of an agueous
solution comprising 12 mM of NaOH, 12 mM of DTT, and 6.pg/mL
of heparin sodium as a treating reagent, stirred well on a
Vortexrnlxer and incubated in the conditions as shown in the
Table below. Immedlatelyrafter'heatlng, 50 pL of the treated
sample liquid in the fube was mixed with 50 uL of Master mix
of Amplicor ® HCV v.2.0 kit prepared in another tube, and
HCV signal (total OD) was measured by GeneAmp9600 (Applied

Biosystems) according to a procedure of qualitative method

' shown in the attached document of Amplicor ® HCV v.2.0 kit.

The total OD value (integrated value of absorbance) with
respect to an HCV céncentration (IU/mL) is shown Data 3 below
and Fig. 5. Fig. 5 is a graph showing Data 3, by representing
heating time in the horizontal axis and total OD in the

vertical axis. An approximation line is described based on



60C 0.16 0.74 1.37 70C 0.52 3.36 2.73 80C 1.51 3.82
3.42 85C 2.90 4.55 2.66 [0138] As shown in Data 3,
it is found that even at a heating tenperature of 60
C, a signal is obtained, and RNA of HCV can be
detected. As can be seen fromFig. 5 it is readily
concei vabl e that even at a ggenperature of 60C or
| ess, RNA of HCV can be detected by heating for a
long tine, for exanple, for 5 minutes or [onger. It
is also readily conceivable that even at a heating
tlesrpes @t Uit eo Of Edgbes L hapi §5C¢) RNA of HCV can  be
- detected by heating for a short time, for exanple, for
BOl3Beconds to 3 minutes. [0139] Exanples 3 to 5
denonstrate that at a heating tenperature ranging
FfdmM 80 to 85 C, a stable signal having |ess
dependency on a heating tinme is obtained and hi gh
sensitivity is reallzed Theref in the conditions
shown in anples 61 | can be consi dered
that 80C o 85C are partl duhlarl y |pref®mied t enmpersahiy e

conditiong. Wggpect he fempgygfure CongiZy on 'S BOL3%0
85C, a he ELE%GO{;”E gy 'U(p gé\)anLLr:I::B O J_u1||| i"lq,_?%,

O cobnnd

nore pr ef ¢t aulglooéu QCUUIIU‘-&._S‘]LU 382 R 3.42

85°C 2.90 4.55 2.66

[0138]

As shown in Data 3, it is found that even at a heating
temperature of 60°C, a signal is obtained, and RNA of HCV can
be detected. |

As can be seen from Fig. 5, it is readily conceivable
that even at a temperature of 60°C or less, RNA of HCV can
be detected by heating for'é-long time, for example, for 5
minutes or longer. It is also readily conceivable that even
at a heating temperature of higher than 85°C, RNA of HCV can
be detected by heating for a short time, for example, for 30
seconds to 3 minutes.

[0139]

Examples 3 to 5 demonstrate that at a heating
temperatpre ranging from 80°C to 85°C, a stable signal having
less depéndency on a heating time is obtained and high
sensitivity is realized.. Therefore, in the conditions shown

in Examples



»

still nore preferably 80 seconds to 160 seconds..
[0140] <Exanple 6> In Exanple 6, each of the total of
four kinds of plasma specinens including three kinds
of plasma speci nens which are known to be

HCV- posi tive (about 100, 500, 5000 U ni) and a

pl asma speci men which is kngy to be HCV negative was
added wth a PEG aqueous solution, and centrifuged,
and the resultant precipitates were used as sanpl es.
In the precipitate of a PEG aqueous solution from

B 88/, i BHarOPé YonWiles Ruth a4t %@ °2 19850k a{)}@gg@tlcularly
conponents are present, and also RNase i's pr

pos £ epcdd sesmberat nast tyali 00o0E . R¥ase, ad Bberature
extraction frominside of RNA-including body were
comdiict ed @0 W ng 86 theapiesethyi tMRNHN beAR seconds
RT- PCR was conducted using an HCV RNA-specific

oy ifeminudbdl] mlreepspeeirbbl gl BY, sé@omdd . o M mIARSEEDT and
tube, 100 .tL of plasma speci nen was di spensed, and
furthenos9 preofewalPEG 8 dgseousdsotat i 60 wasoadded, and
stirred. This was then centrifuged by a BenchTop
Mt®kentrifuge at 15000 rpmfor 5 mnutes, and
supernatant was renoved. The remaining 62 precipitate
WesrribedXi th 100 L of an aqueous sol ution

conprising 12 mM of NaOH, 12 nM of DTT, and 6 g/ nL of
hepar it EZ68Pdm s wRql o4t thy takajent, fetr ol poasma
Vortex mxer, and incubated at 85C for 2 m nutes.
qgﬁﬁ*ﬁ%ﬁ%pycépgépgthreeklndsofp&asmaspec1menswhlchare

known to be HCV-positive (about 100, 500, 5000 IU/mL) and a
plasma specimen which is known to be HCV negative was added

with a PEG aqueous solution, and centrifuged, and the

resultant precipitates were used as samples. In the

precipitate of a PEG aqueous solution from plasma, not only
virus but also a lot of plasma components are present, and
also RNase is present. For each sample, inactivation of RNase
and RNA extraction from inside bf RNA-including body were
conducted according to the present invention, and RT-PCR was

conducted using an HCV RNA-specific primer.

[0141] .

More specifically, to a 1.5 mL SARSTEDT.tube, 100 pL
of plasma specimen was dispensed, and fﬁrther 50 UL of a PEG
aquéous solution was added, and stirred. This was then
centrifuged by a BenchTop microcentrifuge at 15000 rpm for

5 minutes, and supernatant was removed. The remaining



»

heating, 50 .iL of the treated sanple liquid in the
tube was mxed with 50 L of Master m x of Anplicor
(R HCV v.2.0 kit (Roche D agnostics K K.) prepared
i n anot her tube, and RT-PCR was conducted by
GeneAnp9600 (Applied Biosystens) according to a
procedure of a qualitative ngthod shown in the
attached docunent of Anplicor (R} HCV v.2.0 kit.
After the RT-PCR, HCV signal (total OD) was neasured
in a predeterm ned procedure according to the

§¥ééﬁ¥ﬁ%@ﬂ99QMﬂ§n$d@§dk&i%hﬁiagxhﬂa Pean(%QQEQﬁgtgglutlon

val ue of absorbance respect to an 101421
EENERTE 113 110Nmi| i S15heya £l t

[ Tablle“{eg 4Ij§)é El)gt al@4é¥l-|ém\a7?gnclél O i) ﬁ%ﬁo%‘%t?@%@% fElé\/g rin
sl wrallase a0t 0620168 ﬂe@éeﬁﬂ- 63t 1 £ 844 3le S HowR tich mixer,
Data 4, it is found that a signal is obtained and HCV
RNA caruliret et ect @8° ¢ Nnfer poshihveeSpecintiali sy after
result shows that according to the nethod of the

hasiend, Shypgnbifothe RNaset 8@Ssdmard | vaheth iaNe ndCYBNAas
was extracted 63 frominside of an virus and

rfiest iwdrigd Sds pa dbénphater ffx FRT-AER 1ABON Hev v.2.0 kit
denmonstrates that HCV RNA is detected quantitatively
i Piagpenténsritk on p@tepenrmdngn anbtOberat uee, GfndHRY-PCR

i s obt ai ned.
was conducted by GeneAmp9600 (Applled Biosystems) according

to a procedure of a qualitative method shown in the attached

document of Amplicor ® HCV v.2.0 kit. After the RT-PCR, HCV

signal (total OD) was measured in a predetermined procedure

according to the attached document of kit. A TOD value
(integrated value of absorbance) with respect to an HCV

concentration (IU/mL) is shown in Data 4 below.

[0142]
[Table 4]
Data 4
HCVconc.(IU/ml) 0 100 500 5000
HCV TOD value 0.06 0.58 | 4.01 51.63
[0143]

' As shown in Data 4, it is found that a signal is obtained
and HCV RNA can be detected in a positive specimen. This

result shows that according to the method of the present

‘invention, RNase was inactivated, and HCV RNA was extracted



[0144] <Exanple 7> In the present exanple, two kinds
of specinens including a plasma specimen which is
known to be HV positive (about 700 copies/nL) and a
pl asma speci men which is knowmn to be H 'V negative
were used. For each specinen, centrifugation by a PEG
aqueous sol ution was conductgy, and the obtained
preci pitate was used as a sanple. For each sanple,
i nactivation of RNase and RNA extraction frominside
of an RNA-incl udi ng body were conducted and RT- PCR was
£onduicieiidiifNgnantl RN speciEhihetRbhBBl asaC GG e for
to the nethod of the present invention. [0145] To a
RT-BCRL SARSTEDT tube, 50 L of plasma was di spensed,
and further 25 L of a PEG aqueous sol ution was added,
and  silsoe etk Jdémenswesatdentientnchuges by acBepebdop
m crocentrifuge at 15000 rpmfor 5 m nutes, and
Surpet et itre 1 wass deersey e d-orldeen t eA®d ot Rig pRirelding & atE value
was added with 100 L of aqueous sol ution conprising
aD HW ofs Nalgkrin@d M of DTT, and 6 g/ nl of heparin
sodiumas a treating reagent, stirred 64 well on
Mb¥4%€k mi xer, and incubated at 85C for 2 minutes.
| medi ately after heating, 50 L of the treated sanple
15%amRle i i the tube was mixed with 50 L of Master mix
of Amplicor (R) HHV v. 1. 5 kit (Roche D agnostics K
K.) priébdrietl RFFmt eFani ibe, tamdk RTAPCRE walsecimens
_conldu ted by GeneAnp9600 (A%pl i ed

W

including a plasma specimen ich is known to be HIV positive
(about.700 copies/mL) and a plasma specimen which is known
to be HIV negative were used. For each specimen,
centrifugation by a PEG aqueous solution was conducted, and
the obtéined precipitate was used as a sample. For éach
sample, inactivation of RNase and RNA extraction from inside
of an RNA-including body were conducted and RT-PCR was
conducted using a HIV RNA specific primer, according to the
method of the present invention.
10145]
TanlJSmLSARSTEDTtube,SO;HJOfplasmawasdispensed,
and further 25 uL of a PEG agueous solution was added, and
stirred. This was then centrifuged by a BenchTop
microcentrifuge at 15000 rpm for 5 minutes, and supernatant
was removed. The remaining precipitate was added with 100
ML of aqueous solution comprisihg 12 mM of NaOH, 12 mM of DTT,

and 6 pg/mL of heparin sodium as a treating reagent, stirred



Bi osystens) according to a procedure of a qualitative

met hod shown in the attached docunent of Anplicor (')
HV v.1.5 kit. After the RT-PCR, HV signal (total

OD) was nmeasured in a predeternined procedure

according to the attached document of kit. A TCD

value with respect to copy mgyrber/nL of HV is shown

in Data 5 below. [0146] [Table 5] Data 5 H V copy

nunber /m 0 700 H'V TOD value 0.05 1.10 [0147] As
shown in Data 5, it is found that a signal is obtained

wal] HbrY RV & Dee detaed ed dub i ROSiH i96® SREG BBR nutes.
[0148] In the foll ow ng Ex;@rrp! es 8 and 9, ah@_del bod

BReSH IBHe VA% f direRak edn NGr 3 NP L PG YYuia
to human g\gr um (serum ggnt algns RNase) Herein, n\;kgl an 4

BiNActidcd sk Nga Haghke Aried 0 A JHeRRLitErS n8 «VidkFU8mp 1 i cor
Genotype 2b) in TSM Il Buffer Anplicor HCV Monitor

( &IVt ved. Pdsitt i(RecBenbiadnd£ad #s 42&KLD) pregerby fdanother
Anbi on Di agnostics was used. A nodel specinen in the

Hresemnd eXBrplR was porpacedd byy ntxhagmphe00 (Applied
RNA-i ncl udi ng body-TSM I.I1  buffer solution and human

Beriratema) wolagmslimat £o @fprbckduke ofne entarldttaarn vef method
t he above RNA-including body-TSMI11l buffer solution

ghowrefimebeast t Zehed i aumen twesh AROU AP (%8 Hlded 1.5 kit.

After the RT-PCR, HIV signal (total OD) was measured in a
predetermined procedure-according to the attached document
of kit. A TOD value with respect to copy number/mL of HIV

is shown in Data 5 below.

[0146]
[Table 5]
Data5
HIV copy number /mi 0 700
HIV TOD value 0.05 1.10
[0147]

As shown in Data 5, it is found that a signal is obtained
and HIV RNA can be detected in a positive specimen.
[0148] |

In the following Examples 8 and 9, a model specimen was
prepared by’adding' an RNA-including body to human serum (serum
contains RNase). Herein, as an RNA-including body, Armored
RNA Hepatitis C Virus. (Genotype 2b) in TSM III Buffer Amplicor

HCV Monitor Qualified Positive Control (Cat# 42011) made by



.)

to serumt and is considered as 730 UL when m xed
wWth serum in aratio of 1:1 (volune ratio). For RNA
detection, gene anplification was first conducted by
using an Anplicor HCV v2. O anplification reagent set
(made by Roche Diagnostics KK ). As to a tenperature
program of RT-PCR, a nethod gsecommended by the

manuf acturer was enpl oyed, and cycle nunber of PCR
reacti on was 38. After gene anplification, detection
was made by agarose el ectrophoresis. In the

Aetieoon ophomelisagioana Muhans a fie] Sz iFRIKSR + SR ent
DNA size marker, Hincll digest of X174-RF DNA was

arswth L e Wab49tesdxadplyen 82ind %@Rﬁﬁgﬂﬁcﬁﬁéﬂﬁg%écﬁ/%M III
exanpl e showing that RNA in a specinen can be

kaxd feac tsed Uiyl cn nelahiungnr eag@ntirc @PoilsnBdradilo of 1:1. A
al kal i ne substance and a reducing agent. Into a 200 L
pinggntratuben of thefamvwadh-spetiuneng ladgly 8r$Maft EBGALer
of the treating reagents (15 kinds) shown in Table 6
SRRYE bl loy et e driace d,7 3afd Ohdal/ed. ahe856 (oK) 33is added
m nutes. This was then added with 90 L of a TE Buffer
YpFesen’san) isapdnsigerefl aha3pesil flamher Kl ke @ WidS serum
mxed wth 5.L of limx (7:1 mxture of HCV nmaster
@ VBt ah Hawo a0y eagent included in
Anplicor HCV v2. 0 anplif ication reagent set, nade

by RocieF Biyfdts st R K gene anp ke R Prriasegirst

S by Al SRS £501 BV 8% M 101 %at don reagent
set (made by Roche Diagnostics'K.K.). As to a temperature
program of RT-PCR, a method recommended by the manufacturer
was employed, and cycle number of PCR reaction was 38.

Aftergeneamplification,detectionwasnmdekn/agarose
electrophoresis. 1In the electrophoretogram; M shows a DNA
size marker. As the DNA size marker, HincII aigest.of
¢X174-RF DNA was used.
[(0149]
<Example .8>

The present example is an example showing that RNA in
a specimen can be extracted by a treating reagent comprising
an alkaline substance and a reducing agent.

Into a 200 pL plastic tube, 2 pL of a model specimen
and 8 puL of each of the treating reagents (15 kinds) shown

in Table 6 were employed and mixed, and heated at 85°C for

3 minutes. This was then added with 90 UL of a TE Buffer (pH



of the nodel specinen) and pH of a nodel o

speci nen-treating reagent mxture (after addition of

t he nodel specinen) are also shown in Table 6

(nmeasured at 25C for any cases). [0150] [Table 6] DIT

OmM (for coparison) _ DIT 20nmM ---- Buffer ---- ---

-------------- r Before AfteréeBAfte [mM NaCH [V

agent addition of addition of -~f~re dition of

addi ti on of nodel nodel nodel nodel specinen

speci men eci men speci mren HEPES 50 10 [1]-

8 G), -and -5 GUBof- the-resdlfant -h8ture WaS'MlXéd'Wlth 5 uL
--------- - 0- HEPES 50 ; 20 [2] 7.2; 7.5 [9] .4, 7.4

of Amplimix - (7:1 mixture -of HCV master mix v2-.0- and an HCV
------------- 11----- HEPES 50 40 [3] 8.0; 8.3 [10] L

mangagege reagent-includeCHERGOL b 4TV8: B0 8mpBlification
8.7, 8.7 CHES 50 20 [5]- 9.2; 9-3 [12~ 9.1 9.0

reagent setr,_made hy Roche.- DJ.agmeﬁos KQK[ 6l,-ad@.therO8T- PCR

13] 9.2" 9.1 ~---i ---- CAPS 50 ; -[71--------
Eonii@lc§e[d14] pPH @f paghstreating. J:eagent -(before addition

of the model specimen) and pH of a model specimen-treating
reagent mixture (after addition of the model specimen) are

also shown in Table 6 (measured at 25°C for any cases).

[0150]
[Table 6]

Buft ! DTT OmM. _(_f_Qt.qgrnp_a_t@QnZ _____________ DIT20mM_ |
uffer : :  Before i Afte ¢ Before : After
agent [MM]NaOH [mM]l | agdition of | addition of | addition of | addition of

: :  model 5 model : model : model
. _specimen ! specimen . specimen : specimen

HEPES 50 : 10| M 6.8 ... LA L1 R S 6.9: ....7.0
HEPES 80 : . 20 |21 12 LT 0 ) 74 T4
HEPES_ 50 : . 40 B 8.0 ... 8.3|[10): . 8.1: .81
_CHES 80 :@ . 10| 1 8.8 ... 88111 . 8.7: .87
CHES 50 : . 20 (81 9.2 ... 9.3|112): 9.1: .80
_CAPS 50 : . 10| (el 10.0; . 9.8|[13]: . 9.2: .91
_CAPS .50 : . 20 7 10.4; 103[[14]: 9.7: ......85

CAPS 50 ! 40 [15] | ' 10.3! 10.1
[0151]

'Fi.g. 6 shows .an agarose electrophoretogram. Further
Fig. 17 shows a photograph showing appearances after heating
treatments in each conditions. In Fig. 17, the upper stage
shows results of using treating reagents having a DTT
concentration of 0 mM, and shows the results obtained by using

treating reagents [1], [2], [3], (41, [5], [6] and [7] from




CAPS 50 40 [15] '; 10.3 10.1 [0151] Fig. 6 shows an

agar ose el ectrophoretogram Further Fig. 17 shows a

phot ogr aph showi ng appearances after heating

treatnments in each conditions. In Fig. 17, the upper
stage shows results of using treating reagents having

a DTT concentration of 0 nM67nd shows the results

obtai ned by using treating reagents [1], [2], [3],

[4], [5], [6] and [7] from 67 the left side. The

| oner stage shows results of using treating reagents

- bbgi hgfa Bidecortent Y@ateonstodg@O0shdids andsukstowsft hieing
results obtained by using treating reagents [8], [91,
ftektindlicafdélts hdBing[d4)TRancbridd}t fatoion hef |2F tmM, and
side. [0152] As shown in Fig. 6, only in the case of
shewsrehaei ngsuleagerita toeprdsiuml pttresft img ethegiangs (81,
agent and al kaline, RNA was detected. No detection in
EgB] el r éddlt Frdim Hydlol V&4 $ aofd RNA] fyam g¢he beft side.
consi dered that hydrolysis of RNA occurs because the
éRtPatted RNA is exposed to a condition in which both

a heating tenperature (85C) and pH (10.1) are high. ,

I n or d&f SBYVRACH! I t ey CThHN tidrFhch&asss ofpltdiq greating
extract RNA effectjvely and to prevent hydrol ysjis_ of
EXPISRE R 1T I L6 ??@nrﬁay%aga%q% 8fdgzlkaline, RNA
foll . That is, lowering pH .by adjusting a NaCH
%%ﬁcgé??‘éttfa%n, adj usting kind and a concentration of

a buf fﬁr) ciaegc(:“encttidonr ?%et’fgj )ﬂfayt Iggsngvferom hydrolysis of RNA.
It can be considered tﬁat hydrolysis of RNA occurs because
‘the extracted RNA is exposed to a condition in which both a
heating temperature (85°C) and pH (10.1) are high. 1In order
to achieve_the condition that is able to extract RNA
effectivély and to prevent hydrolysis of exposed RNA, the
condition may be adjusted as follows. That is, lowering pH
'by adjusting a NaOH concentration, adjusting kind and a
concentration of a buffer agent (preferably, the above
conditions of [10] to [14]); lowering the temperature
(présent inventors have proved that RNA detection can be
achievedwithoutconductingheating,forexample);orfurther
adding a chelate agent that chelates bivalent ion such as EGTA
without chahging a temperature and a NaOH concentration
(Examplé 9 below) may be conducted.

[0153]

When DTT is contained, pH of the treating reagent is
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conditions of [10] to [14]); lowering the tenperature
(present inventors have proved that RNA detection can

be achieved w thout conducting heating, for exanple);

or further adding a chelate agent that chel ates

bi val ent ion such as EGTA wi thout changing a

tenperature and a NaOH conceggration (Exanple 9

bel ow) may be conducted. [0153] When DTT i s contai ned,

pH of the treating reagent is 68 |lowered. This is
ascribable to the fact that DIT functions as acid in
hbkatede rEgions BBEF4balbl Fid. tid, £ P L CHRE tH QRS i ons
of a neutral region such as [ 8] , [ 9] , white
pseacpdt ani ohkabind apgeans to be denatured protein

was significantly observed, and it was al so found that
fhe5S4tansparency increased as pH of the used treating
reagent increased. Fromthese results, disability of

det ectImd'iRNA17i, nim trieritacaldirteiginen offay beutBaBaddibn such
adsorption or enbednent of contam nants, such as :
Fendtur B proteemréai ;RN t B whe chodpyssa hand, basledatured
cause of disability of detecting RNA in the condition
RFCTAG} vakys b Ehicaut by obperyiegsi andfi tRING ratshefound that
t han the influence of denatured protein. [0155]

U &fsinsres ey preseased ampHeo damenssedttesathiatg E6E4ent

reduces hydrolysis of RNA by heat al kaline condition.
%QC{%giﬁwa]From these results, disability of detecting RNA

in a neutral region may be caused by adsorption or embedment
of contaminants, such as denatured protein, in RNA. On the
other hand, as a cause of_disability of detecting RNA in the
condition of [15] may be caused by hydrolysis of RNA rather
than the influence of denatured protein.

[0155]

<Example 9>

The present example demonstrates that EGTA reduces

~ hydrolysis of RNA by heat alkaline condition. It is known

that hydrolysis of RNA is promoted by a bivalent metal ion.

Since some specimens intended by the present invention

contain a bivalent metal ion, it is effective to add a chelate

agent(EGTAandthelike)thatchelatessuchion,Txaatreating
reagent.
[0156]

As a treating reagent,vtwo kinds, i.e., a treating

reagent [12] shown in Table 6 and a treating reagent obtained



that hydrolysis of RNA is pronoted by a bival ent netal
ion. Since sonme specinens intended by the present
invention contain a bivalent netal ion, it is
effective to add a chelate agent (EGTA and the |ike)
that chelates such ion, to a treating reagent. [0156]
As a treating reagent, two kfds, i.e., a treating
reagent [12] shown in Table 6 and a treating reagent
obtained 69 by adding 5 nM EGTA to the sane treating
reagent were prepared. 2 pL of a nodel specinen was -

Jpudding & mPOOGTA ploasti¢ &atiéberea @ity & el g@hte@€Pe prepared.
treating reagent was added and mixed. At this tine,

29I rgaki ngdeenpes aitie e, w25Gutf ohte0aPAsH 1astiG tube,
' 42&, 50C, gSC, 60C, 65C, 70%i 75C, 80C, 83%?k)90C
O5C, 8 giid dD0G clast redt Bred | Fghddi®, wals MAWB®,ard mixed. At
m nutes, 10 minutes, 30 mnutes, and 60 m nutes were
e tigte . Aft direatieng reatpmmaturd) @S °of (FErBebherripkdn) ,
8.0) was added, and 5 L of the resultant m xture was
# Xed 44 th 0 Cof SATEL APXC, BRACsUD) BTt 6th 1, RDRCR85°C,
i&;S?% The obtai ned el ectrophoretograms are shown in

= 7° CeGM d8RcEnt 2 Ak brea hindié imeeal miguteagdntinuges,
0. M) and Fi%. .8 (EGTA concentration in the treating
TR 39t Sss 3Umpnutepiseld &9 Bhowhe B WeT g e xAmEmEd gAfter
8, when EGTA was not contained in the treating
Headena tnaHost? helsPgnaF Basfebs el e &f ters added, and 5

ML of the resultant mixture was mixed with 5 pL of Amplimix,
and subjected to RT-PCR. |
[0157]

The obtained electrophoretograms are shown in Fig. 7
(EGTA cgncentration in the treating reagent is 0 mM) and Fig.
8 (EGTA concentration in the treéting reagent is 5 mM).
[0158]

As shown in Fig. 7 and Fig. 8, when EGTA was not contained
in the treating reagent, almost no signal was observed after
heat treatmelnt of 30 minutes or longer. However, when EGTA
was added to the treating reagent, a signal was still observed
even ’after. the heat treatment for 1 hour. It can be thought
that addition of EGTA dramatiéally reduces the hydrolysis
speed of RNA.

[0159]

From the present example, it can be found that when a

chelate agent that chelates a bivalent metal ion is added to



)

heat treatnment of 30 minutes or |onger. However, when
EGTA was added to the treating reagent, a signal was
still observed even after the heat treatnent for 1
hour. It can be thought that addition of EGTA
dramatically reduces the hydrolysis speed of RNA
[0159]. Fromthe present exangje, it can be found that
when a chelate agent that chel ates a bival ent netal
ion is added to 70 the treating reagent, a
tenperature in the heating treatnment can be set at

O9E tireak00(g reagenk! ef alai 2454 inglqgheaatﬁq‘lgﬂc'rl b tment
preferably 70C to 95C. [01I60] <Example 10> Feces from -

EamBOESUSLNEFALT ¥6 D@@Ptth)&nét@h%éfé@a?b dﬁuﬁdy@%d 1bB°c,
saline at a concentration of 200(w v),
amspem51bnpma5eﬁgbly|ﬁUQ@dt&og55cn1nutes by a

m crocentrifuge, and supernatant was obtained. To 198
[0Db$01 he obtained supernatant, 2 L of a

pseudo- norovirus RNA-including body (Arnored RNA (R)
Norawpp ke VI@xis (Genogroupll) in TSM 11 Buffer: Anbion

Di agnosti cs) was added, to prepare a pseudo-norovirus

posi t ilecdechfomanpierdvimmskndgativé hbastsanplidject was
solution and 10 L of the treating reagent were m xed
FUSReRdRe igo sedine eheaf ¢oratent yat doanmli0wmas/ 20, land the
and then heated at 85C for 5 mnutes. In this manner,
IRV RN yagprentrifngeddor dhtiaiutes by a microcentrifuge,

and supernatant was obtained. To 198 uL of the obtained

supernatant, 2 pL of a pseudo-norovirus RNA-including body

_(ArmoredRNA(R)NorwalkVirus(GenogroupII)inTSMIIE[Buffer;

Ambion Diagnostics) was added, to prepare a]pseudo—norovifus
positive fecal sample liquid. - 10 uL of this sample solution
and 10 puL of the treating reagenﬁ were mixéd.in a tube so that
the final liquid amount was 20 L, and then heated at 85°C
for 5 minutes. In this manner, a treated sample liquid was
obtained.

[0161]

'Inthe RT-reaction of RT-PCR, 25 uL of an RT-PCR reaction
solution obtained by mixing Ampdirect ® Plus (P/N
241-08800-98: Shimadzu Corporation), 0.4'pM of a reverse
primer for pseudo-norovirus RNA

(5’ -ACTGACAATTTCATCATCACC-3’ : SEQ ID No.3), and 3.75 U AMV

. reverse transcriptase was mixed with 20 uL of the above

treatedsampleliquid,andallowedtoreacteﬂ:42°Cfor]_hour.



[0161] In the RT-reaction of RT-PCR, 25 L of an RT-PCR
reaction solution obtained by m xing Ampdirect (R
Plus (P/N: 241'-08800-98: Shimdzu Corporation), 0.4
Mof a reverse priner for pseudo-norovirus RNA

(5' - ACTGACAATTTCATCATCACC-3': SEQ ID No.3), and 3.75 U
AW .reverse transcriptase wap mxed with 20 L of the
above treated sanple liquid, and allowed to react at
42C for 1 hour. 71 After conducting an enzyne

I nactivation treatnment at 95C for 2 mnutes, 0.2 M of

afferwsrtiyit IRy ahdén DERAdea0eM QUihiYs + RNt nent at 95 %for
(5" - TGGAATTCCATCGCCCACTGG 3' : SEQ I D No.4), and

NowandeasTM . toim Stard ANy Rl yie f(o'-ij\/?seudo norovirus
afte :

Bi osci ences) were mxed in the tube
RBAct b orTGARATTOEATCeatCcACYEGd3’ anpuot 1 vaso ade £ L1 .25 ¢
PCR was conducted according to a tenperature program
¥oae TawlTitleslopr gheat DN o196 rikele SEMDIBUE£Siedlées) were
~cycles each conprising 92C for 30 seconds, 58C for 30
BRESRASD Bhe ?QbﬁfeftirnRﬁuteactmbhomaddbyhe final liquid
pol ymeri zation at 72C for 7 mnutes. [0162] In Exanple
deurs wasrvadengor phgemCR erghitcdidastef atcepding to a
reagents A-1 to A-8 having conpositions shown in
ﬁ%%?%rait%? O QBE &N plr leplar it L etes theelabuvien@per 25 °Gh for 5
conduct ed on each of the eight kinds. Anong these
Il”r%%‘i‘?%g 14 gxGdRSseapb canp i Sing &2 CGedbirng0 resamerts, 58°C

n the present invention, and A-lis a treating
it DT epaF ed2rer 72°C For 1 minute, followed by

polymerization at 72°C for 7 minutes.
[0162]

In Example 10, as a treating reagent, eight kinds of
treating reagents A-1 to A-8 having compositions shown in
Table 7 below were prepared, . and the above operation was
conducted on each of the eight kinds. Among thése treating
reagents, A-2 to A-8 are treatiﬁg reaéents in the present
invention, and A-1 is a treating reagent prepared for

comparison.



conmparison. 72 [0163] [Table 7] NaCH conc. DT conc.
pH of pH of Treating reagent of treating of treating
treating Treating reagent reagent reagent reagent +
feces solely (mxed ratiol:1) A1 OmMM20nM 7.5 6.5
(for conparison) A-2 10mM 20mM 9.1 8.4 A-3 20nmM 20nM
9.8 9.4 A-4 30nM 20nM 10.2 &9 A-5 40nM 20nM 11. 4
10.5 A-6 50mM 20mM 12:0 11.1 A-7 60mM 20nM 12.3 11.6
A-8 70mM 20mMM 12.5 11.8 [0164] Detection of PCR
producti on was conducted-using 5 L of a reaction
selegjon after conpletion of the reaction by

el ectrophoresis in a 0. 5 g/nL ethidi um broni de-added
T@ﬁoiém nM Tri s-acetate, 1 mM EDTA) sol ution
conprising 2.50 agarose gel [0165] An

[e:: e tropnoret Og[mdlll oftaned by ::i an HrofJ.ul =S oﬁﬁ”
We|g C'H'Fatlng reagent 0 ea%ng I%*’treatlng reaagﬁenr?tm _ + gf;erceeasgent
reagent reagent solely (mixed ratio1:1)
(for CO,A},'gaﬁson) OmM 20mM 75 6.5
A-2 | 10mM 20mM 9.1 8.4
A-3 20mM .| 20mM 9.8 - 94
A-4 30mM 20mM. 10.2 9.9
A-5 40mM 20mM 11.4 10.5
A-6 50mM 20mM 12.0 1.1 -
A-7 60mM 20mM 12.3 116
A-8 70mM 20mM 12.5 11.8

[0164]

Detection of PCR production was conducted using 5 pL
of a reaction solution after completion of the reaction by
electrophoresis ina 0. 5.],Lg/mL ethidium bromide-added TAE (40
mM Tris—~acetate, i mM EDTA) solution_comprising 2.5% agarose
gel.

[0165]

An electrophoretogram obtained by Example 10 is shown
in Fig. 9. 1In the diagram, Lane M shows a molecular weight
marker (HincII digest of ¢X174~RF DNA), Lane 1 represents a
result of using a treating reagent A-1, Lane 2 represents a
result.of using a treating reagent A-2, Lane 3 represents a

result of using a treating reagent A-3, Lane 4 represents a



mar ker (H ncll digest of X174-RF DNA), Lane 1
represents a result of using a treating reagent A-i,
Lane 2 represents a result of using a treating
reagent A-2, Lane 3 represents a result of using a
treating reagent A-3, Lane 4 represents a 73 result
of using a treating reagent A 4, Lane 5 represents a
result of using a treating reagent A-5, Lane 6
represents a result of using a treating reagent A-6,
Lane 7 represents a result of using a treating
reagento Aukirdnd %%@ﬁt@nFePég gAtsa-2, resid ts ofs dhts a
a treating reagent A-8. [0166 <Exanpl e 11> Opération
sasel 8sof hati g aFx2eRkengOruvageaONALST ethneXE Rl Ad@int s a
as a treating reagent, 7 kinds of treating reagents
Bedulo & Gdiay agtirbathall evb§encoRPOSitd QNS W esents a
prepared and each of such treating reagents was used.
Yewnlt cfheséngreatrieng ingageaysnt Bx27 1 @nB-7aRE 8 represents
treating reagents in the present invention, and E-l
d srestleatf ngsieqgent rpaepagedeagént Eegpari son.
B)lG?] B-1. 30 MM NaOH, O nM DTT (for conparison)

»6B0 MM NaOH, 5 nM DTT B-3. 30 mM NaOH, 10 nM DTT
B-4. 30 M NaOH, 20 mM DTT B-5. 30 nM NaOH, 30 mM DTT
Hemzbe MANaOH, 40 nM DTT

Operation same as that in Example 10 was conducted
except that as a treating reagent, 7 kinds of treating
reagents B-1 to B-7 having the following compositions were
prepared and each of such treating reagents was used. Among
‘these treating reagents, B-2 to B-7 are treating reagents in
the present invention, and B-1 is a treating reagent pfeparedl
, for comparison.

[0167]

B-1. 30 mM NaOH, 0 mM DTT (for comparisbn)

B-2. 30 mM NaOH, 5 mM DTT
B-3. 30 mM NaOH, 10 mM DTT
B-4. 30 mM NaOH, 20 mM DTT
B-5. 30 mM NaOH, 30 mM DTT
B-6. 30 mM NaOH, 40 mM DTT
B-7. 30 mM NaOH, 50 mM DTT

[0168]
An electrophoretogram obtained by Example 11 is shown

in Fig. 10. 1In the diagram, Lane M shows a molecular weight



B-7. 30 MM NaOH, 50 nmM DTT [0168] An _
el ect rophor et ogram obt ai ned by Exanple 11 is shown in
Fig. 10. In the diagram Lane M shows a nol ecul ar

wei ght 74 marker (Hincll digest of 4X174-RF DNA)

Lane 1 represents a result of using a treating
reagent B-1, Lane 2 represenigs a result of using a
treating reagent B-2, Lane 3 represents a result of
using a treating reagent B-3, Lane 4 represents a
result of using a treating reagent B-4, Lane 5

hePkEseNsnar T reyddr s kﬂ?gﬁg-ﬁﬁ pﬁ‘gsié aﬁeealgeﬁ;etpl%s%nts a

Lane 6 represents a resu of us reatin

teagettoB-fsiraNd karat{ngEPEESEALSR-B, rEssd to Afe WSt o
a treating réggent B-7.nF0169? In the above Exaé%%és °

ddsant di,udiingantbeatougdrehgbntNBY, anh O @ Fesents a
preferably contained in a treating reagent at .
coscEntsAtiongy of t28aflhtor68gait Bnd, L4 to R riMents a
respectively. [0170] <Exanple 12> <1> RNA detection
us$nht o f ecdingarpkeani hjoueafBAL Pul | figed iPFIRRENts a
of a subject infected with norovirus was suspended in
satihle @f wiconeenreatiog péagdbt (BF-Yy) btk 6 represents a
centrifuged for 5 mnutes by a mcrocentrifuge, and a
mypelhatfansinges tolkediimgdreagent B-6, and Lane 7 represents

a result of using a treating reagent B-7.
[0169]

In the above Examples 10 and 11, it can be found that
NaOH and DTT are preferably contained in a treating reagent
at concentrations of 20 mM to 60 mM, and 5 mM to 50 mM,
respectiveiy.

[0170]
<Example 12>

<1> RNA detection using a fecal sample without RNA
purification -

Feces of a subject infected with norovirus was
suspended in saline at a concentration of 20% (w/v) and
centrifuged for 5 minutes by a microcentrifuge, and a
supernatant. was obtained.

On the other hand, feces of a norovirus-negative
healthy subject was suspended in saline at a concentration
of 20% (w/v) and the suspension was centrifuged for 5 minutes

by a microcentrifuge, and a supernatant was obtained.



On the other hand, feces of a norovirus-negative
heal t hy subj ect was suspended in saline at a
concentration of 20% (wv) and the suspension was
centrifuged for 5 minutes by a mcrocentrifuge, and a
supernat ant was obtained. 75 The supernatant derived
fromfaces of infected subjepy was diluted by 10-fold
serial dilution using the supernatant derived from
faces of healthy subject, to prepare six kinds of
fecal .sanple liquids D-1 to D-6. Concretely, a _

di | utivie SidraMarl? delk$vaRCE LG quac%sdbt;j%{%]c{éaﬁ 'SRUbject
of D2 is 10-fold, a dilution ratio of 'S

W2 -dialute@bgi 1 01 £ O rs@ﬂi%lofji@'uﬁidhsuépt%g f9ldsuRernatant
dilution ratio of D5 is 104-fold, and a dilutio

detivedff 126 flaxckoff REE1thl0dUd} A8, acd rBaldNE six kinds
reagent, a treating reagent having a conposition of

SO feMdadl shiaHe 20 oVidef DPT Teoamds 10.c gl EGTAL; WaSution
used. 10 gL of the above serially-diluted fecal sanple
tatin oo f and 19 ogle-dlolicheaahbVver 1 seatdtil bEagenti eLe fo14d,
added and stirred, and then heated at 85C for 5

. aridhdtudsior @EZ2 bA Dhe RT-I@acbildn afdRuPCR 25 1o &ff D-4
an -PCR reaction solution obtained by m xing

impdi Teeld( R APl wsi¢PLNtio @8 D-08800098f 01 Ghiameidz Hilution

Cbrporation%, 0.4 M of a reverse primer for norovirus
T q L : TCACC-3': SEQ ID No. 5), and
ﬁiﬁguu AW reverse transcriptase was mxed wth
+As a treating reagent, a treating reagent having a

composition of 30 mM of NaOH, 20 mM of DTT, and 10. mM of EGTA
was used.

1O;ﬂJoftheaboveserially—dilutedfecalsampleliquid
and10;ﬂ;oftheabovetreatingreagentwereaddedandstirred,
and then heated at 85°C for 5 minutes.
[0172]

In the RT-reaction of RT-PCR, 25 uL of an RT~PCR reaction
solution obtained by mixing Ampdirect_(m Plus (P/N
241-08800-98 : Shimadzu Corporation), 0.4 MM of a reverse
primer for norovirus RNA (5’—TGTCACGATCTCATCATCACC—B’; SEQ
ID No.. 5), and 3.75 U AMV- reverse transcriptase was mixed with
20 pL of the above treated sample liquid, and allowed to react

at 42°C for 1 hour. After conducting enzyme inactivation

treatment at 95°C for 2 minutes, 0.2 puM of a forward primer

for norovirus RNA (5’—TGGAATTCCATCGCCCACTGG—B’:SEQIU)No.4),



o«

20 L of the above treated sanple liquid, and all owed
to react at 42C for 1 hour. After conducting enzyne

i nactivation treatnment at 95C for 2 minutes, 0.2 gM
of a forward prinmer for norovirus RNA

(5' - TGGAATTCCATCGCCCACTGG 3' : SEQ I D No. 4), 76 and
1.25 U Nova Taq(TM Hot Star$g DNA Pol ynerase (EMD

Bi osci ences) were mixed in the tube after the RT
reaction, and the final liquid anount was made 50 L
PCR was conducted according to a tenperature program

$hat 11 psl ydgsvar epearingyoat S%Q%f Blia> p@&@}%ﬁggggefg EMD

cycl es each conprising 92C for 3 secon

Be698dencany wekefRixdgnMutre §00d ayad » Rhe g reaction,
pol yneri zation at 72C for 7 mnutes. [0173] Detection

&hd RER praductiqn yasoeardiied ¢t d4SERY D Lngfwgs conducted

reaction after conpletion of the reaction b

etectd OPHAIES SemPedaubegpAbgebhi ehhambionifdes 3ddedating
TAE (40 M Tris-acetate, 1 nmM EDTA) sol ution

oA 1Gifeg 2. bbnagas psE) cg@iled @hé4] ciiprising 92°C for 30
el ectrophor et ogram obt ai ned by <1> is sﬁomn in Fig.

. ddcondst 8 °dl agrad) skeaneds,shads7a°C e 1 fnusd NFoa 1owed
~fecal sanple liquid D-1, Lane 2 shows a result of

g bl pné ecakt Sanphe 727 QuEdrD72mihanes3 shows a

result of using a fecal sanple liquid D3, Lane 4
Ehbig! a result of using a fecal sanple liquid D4,

Lane 5 shows a result of using a fecal sanple liquid

D-5, dirikedtthen 5HE rradsatl torofvassicupdudteehlusing 5 pL

sanmple liquid D-6. Lane .
of a reaction after completion of the reaction by

electrophoresis in a 0.5 pug/mL ethidium bromide-added TAE (40
mM Tris-acetate, 1 mM EDTA) solution comprising 2.5% agarose
gel.
[0174]

An electrophoretogram obtained by <1> is shown iﬁ Fig.
11. 1In the diagram, Lane 1 shows a result of using a fecal
sample liquid D-1, Lane 2 shows a result of using a fecal sample
liquid D-2, Lane 3 shows a result of using a fecal sample liquid
D-3, Lane 4 shows a result of using a fecal sample liquid D-4,
Lane 5 shows a fesult of using a fecal sample liquid D-~5, and

Lane 6 shows a result of using a fecal sample liquid D-6. Lane

‘I shows Negative Control, that is, a result obtained by

conducting the same operation except that feces of a
norovirus-uninfected healthy subject is used in place of

feces of a norovirus-infected subject. Lane M is a molecular



7 shows Negative Control, that is, a result obtained
by conducting the sane operation except that feces of
a nor.ovirus-uninfected healthy subject is used in

pl ace of feces of a norovirus-infected subject. Lane
Mis a nolecular 77 weight marker (H ncll digest of
X174-RF DNA). [0175] <2> RNA detection using RNA
purified fromfecal sanple To each diluted
supernat ant derived fromfeces of infected subject
obtained in the above <1>, QAanp Viral RNA Mni Kit

ra tq. LTy R her.e bt ai ni ng
R e SR b R e A
Pe1 5] controls for fecal sanple liquids D1 to D-6 in
t he above <1>. Concretely, E-1 is a purified RNA

l'i qui dkzoRNespeRdicRd ohoudxAg K EQ'rQ)fledEfgoﬂnSf@cal sample
purified RNA |liquid corresponding to D-2 (10-fold) ,

E-3 isr@ gaehfdet R éug@ma@@ﬁfeaegmdéagfkemeéces of
(102-fold) , E-4 is a purified RNAliquid

Tof ¢ eseandibige dto oBt4 inel03nf thél)abovler 2155 @rRamb ekl rRNA
RNA |iquid corresponding to D5 (104-fold), and E-6

Msna Kadr (@1 AEERNAalsI a{mpﬂle:@ltbq&p@ﬂﬂy ROA, tﬂl&&)y obtaining
(105-fold). [0176] The same operation as in the above

iz hasdsonfluctetdfiedcBRPR Lhatigar EfiledoRNAGL I ghids were
E-1 to E-6 were respectively wused in place of the
¢erbfobarfpiref rqlissugle liqudds. DAN tel Bebriophbeeiograrl>.
obtained by <2> is shown in Fig. 12. In the diagram
Geamerdatehond 4 tesuburdf igsi RYA d imwiid cedresponding to D-1

(1-fold), E-2 is a purified RNA liquid corresponding to D-2
'(10-fold), E-3 is a purified RNA liquid corresponding to D-3
(10%~fold), E-4 is a purified RNA liquid corresponding to D-4
(10°-fold), E-5 is a purified RNA liquid corresponding to D-5
(10*-fold), and E-6 is a purified RNA liquid corresponding
to D-6 (10°-fold). | | |
[0176]

The same operation as in the_above <1> was conducted
exce.pt that purified RNA liquids E-1 to E-6 were respectively
used in place of the fecal sample liquids D-1 to D-6.

An electréphoretogram.obtained.by <2> is shown in Fig.
_12. In the diagram, Lane 1 shows a result of using a purified
RNA liquid E-1, Lane 2 shows a result of using a purified RNA
liquid E-2, Lane 3 shows a result of usingapurified RNA liquid
E-3, Lane 4 shows a result of using a purified RNA liquid E-4,

Lane 5 shows a result of using a purified RNA liquid E- 5,



RNA |iquid E-1, Lane 2 shows a result of using a
purified RNA |liquid E-2, Lane 3 shows a result of
using a purified RNA liquid E-3, Lane 4 shows a
result of using a purified RNA liquid E-4, Lane 5
shows a result of using a purified RNA liquid E- 5, 78
and Lane 6 shows a result ofygusing a purified RNA |
liquid E-6. Lane 7 shows Negative Control, that is, a
result obtained by conducting the same operation
except that feces of a norovirus-uninfected healthy

Subjlecle BaShHeed rBsPhacsrQfsi fLeesu Pt £8eq rNA liquid E-6.
norovi rus-i nfected subject. Lane I's a nol ecul ar

Vgt sABkeNe (&t ek Icsh@est, ahAX1E4- BFreg\Ht d k4 fed by
Based on Fig. 11 and Fig. 12, senS|t|V|ty and

spedidt Oig yeio ﬂi@ed@p@@étmmvx@ﬁ@eﬁ@npﬁégdf@@é&\esﬁ ghe
case where a fecal sanple was used w thout RNA

rpuro i oad -Homi efelct édehe£BSRY Wogh fe ENAVRET 168 AT fMhde of
fecal sanple was used. A detection limt was at a

THdar iodna natroy iofustisrfaaited subbheth. st 5is[DAd8kcular
In fecal supernatant, not only viruses but also a |ot

wif 1 dietc tner it lee mn @i h ol Dgd bgelye der i poerh substmnges are
floating, and RNase is also present abundantly in

Ukeh’ lsupernatant. The results shown by the above

exanpl e can be interpreted that by practice of the
preseasafent iloig - i hacandafion o, RNaseitishith asd
abundant|y present in feces and RNA extraction from
RSV LY &fd RNEr gaBecEbAnr ot rofcampatePER tiwgsbithiengase

where a fecal sample was used without RNA purification and
the case where RNA purified from a fecal sample waé_used. A
detection limit was at a dilution ratio of 10%*-fold for both
samples.

[0178]

| In fecal supernatant, not only viruses but also a lot
of bacteria and living body-derived substances are floating,
and RNase is also present abundantly in such supernatant. The
results shown by the above example can be interpreted that
by practice of the present invention, inactivation of RNase
which is abundantly present in feces and RNA extraction from
RNA virus, and further control of an RT-PCR inhibiting
substance effectively operate.

[0179]

<Example 13>

The operation same as that described in <1> of Examplé



substance effectively operate. [0179] <Exanple 13>
The operation sane as that described in <1> of Exanple
79 12 was conducted on 18 kinds of norovirus-positive
feces respectively derived from 18 different
specinmens infected wth norovirus (specinen nunbers 1
to 18). The obtained electrmgphoretogramis shown in
Fig. 13. In Fig. 13, the nunbering of |anes
corresponds to the nunmber of specinen. .Lane Mis a
nol ecul ar wei ght marker (Hi ncll digest of X174-RF

DNA)as [H8)cd the 08 heinfands ﬁ@?o@??ﬁ@tb831§§9§ R@aces
that described in <1> of Exanple 12 was conducted on

b e AisvOly AOF DVéd UST HIR0es | a@ﬁ@ﬁ@ﬁtrg@@@%éﬁsl ¥nfected
derived from 10 different specinens not infected wth

WO VI 6 1SV { SPE C I $bdic Lmebeisbdfst 0 28) 1he ofdidsthined
el ectrophoretogramis shown in Fig. 14. In Fig. 14,

¢ Jhec tuoiies 1 engo @f ath ahe sslsowi esPontg. 1®. t hen eddper1i ®f the
speci men. Lane Mis a nol ecul ar weight marker (Hi ncll
dingestinnf dX1Vdned ONAYespOIBd] tdstisbommmbar Fog. spdcimen.
and Fig. 14, fromthe norovirus-positive fecal

IsampMes aanshectfarc warioditchawasr deirefirdibBsevef YX174-RF
case (18 from 18 specinens) . On the other hand, from
QMY norovi rus-negative fecal sanples, a mmnic

[0180]

On the other hand, the operation same as that described
in <1> of Example 12 was conducted on 10 kinds of
‘norovirus-negative feces respectively derived from 10
different specimens not infected with norovirus (specimen
numbers 19 to 28). The obtained electrophoretogram is shown
in Fig. 14. 1In Fig. 14, the numbering of lanes corresponds
to the number of specimen. Laneijsanmlecularweightnmrker
(HincII digest of ¢X174-RF DNA). |
[0181]

| As shown in Fig. 13 and Fig. 14, from the
norovirus-positive fecal samples, a specific product was
detected in every case (18 from 18 specimens). On the other
hand, from the norovirus-negative fecal samples, a mimic
product was not detected in every case (10 from 10 specimens) .
(0182]
<Exémple 14>

Operation was conducted in the same manner as described



product was not detected in every case (10 from 10
speci nens) [0182] <Exanple 14> QOperation was
conducted in the same manner as described 80 in
Exanpl e 10 except that as a treating reagent, : a
treating reagent having a conposition of 30 mM NaCH
20 mM DTT and 10 nM EGTA wgp used, and the heating
treatment was conducted at various tenperatures _
rangi ng from 20C to 100C in various tine conditions
ranging from1l mnutes to 60 mnutes. [0183] An

el esdangphonet @QE@%‘":OQF@{: ngd by RAMRI£ r:le‘!ag‘élts hawe rebRing

Fig. 15. In Fig five |lanes respectively

R JASPORE i at BEmpasesieh &f RtMNBabuead vl 371 Rnd 10
of 1 min., 5 mn. 15 min., 30 nmin., and 60 mn., and

rﬂoEGeachabameedthﬁufe&elheatQﬁgt@ﬁe§€§@§twhﬁf%d&ducted at
tenperature in the heating treatnment is 25C (fo

3 sempe 38 rdSGarifiG g FaGm BOCC QBC;LOO?@C,anéerous

80C, 85C, 90C, 95C, and 100C are shown. [0184]

tAms idareti RNV svasamiong | fied bymieatesi t®@ ECRuinutes.
Concretely, to the obtained RT-PCR reaction sol ution,
I03&MBR(TM Green | (Ml ecul ar Probes) was added, and

a tenperature programthat includes preheating at 95C

f or 5AmedercEsrord0 refcidesmeabhadorprbgiBxpi@e: flor i30shown
"seconds, 58C for 30 seconds, and 72C for 1 m nute,

iy FliGwed Sy I@oﬁymeﬂﬁZaﬁuGﬁ éﬁn¢ECIé§pe¢tmVﬁ&VeSOMHSSpond
executed

to the cases of a heating treatment time of 1 min., 5 min.,
15min., 30 min., and 60 min., and for each lane, the results
of the cases where a temperature in the heating treatment is
25°C (for comparison), 35°C, 45°C, 50°C, 55°C, 60°C, 65°C,
70°Cc, 75°C, 80°C, 85°C, 90°C, 95°C, and 100°C are shown.
[0184]

Amplified RNA was quantified by real-time PCR.
Concretely, to the obtained RT-PCR reaction solution,
10xSYBR(TM) Green I (Molecular Probes) was added, and a
temperature program that includes preheating at 95°C for 5
minutes, 30 cycles each comprising 92°C for 30 seconds, 58°C
for 30 seconds, and 72°C for 1 minute, followed by
polymerization at 72°C for 7 minutes was executed.
Fluorescent intensity at 30-th cycles is shown in Fig. 16.
In Fig. 16, the horizontal axis represents a heat treatment

temperature (°C), and the vertical axis represents

fluorescent intensity (relative fluorescent intensity:



Fl uorescent intensity at 30-th cycles is shown in Fig.
16.- In Fig. 16, the horizontal axis represents a heat
treatment tenperature (C), and the vertical axis
represents fluorescent intensity (relative
fluorescent intensity: 81 RFU) [0185] Also in this
exanple, it can be consider that by addi ng EGTA,
hydrol ysis speed of RNA is significantly reduced,
~which enabl es-stable RNA detection in w de range of
heating conditions. [0186] In the above-descri bed
f@pl es, concrete forns in the scope of the present
i nventi on have been shown, however, the present
fowvesiion may be practiced.in various other forns
without limted to these Exanples. Therefore, the _
above-giess i hhad £XaaRbes, e ARIR) Yo RXLARLL K iteAl! 199 aldling
all respects, and should not be interpreted in a

EETA | alided IRRIRCEpec & W RRA. 1 ABYgahand8stt hate DEE QNI which
to equivalents of clains are wthin the scope of the

Qrashad steiehé i RIA detébeisequencing khsbef beentBxting
(Description of Artificial Sequence), SEQ ID Nos. 1
¢andifatensynthetic prinmers. Industrial applicability
[0187] According to the present invention, it is
pok%¢ble to

In the above-described Exaﬁples, concrete forms in the
scope of the present invention have been shown, however, thé
present invention may be practiced in various other forms
without limited to these Examples. Therefore, the
above-described Examples are merely exemplification in all
respects,andshouldnotbeinterpretedjjlalimitativemannér.
Further, any changes that belong to equivalents of claims are
within the scope of the present invention.

In the sequencing list free text (Description of
Artificial Sequénce), SEQ ID Nos. 1 to 5 are synthetic

primers.

Industrial appliéability
[0187]

According to the present invention, it is possible to
provide a method of inactivating RNase which generally
presents in a sample such as a biological sample and an

environment sample, or in a sample such as a living



provide a nethod of inactivating RNase which generally
presents in a sanple such as a biological. sanple and
an environnment sanple, or in a sanple such as a
~living 82 body-derived sanpl e obtai ned by separation

of an RNA-including body and the |ike. According to
the present invention, it isgjossible to provide a

nmet hod of extracting RNA effectively from an
RNA-i ncl udi ng body which is present in a sanplé such
as biological sanple and an environnment sanple, or in
Bo $Pa £1 vSYC Oogy- ' €

obtai ned b?gsg%ggé?i%%yéggegng%N%gF%¥$gé?ﬁgB oé? and
ke 1hkBud e§ob8HPJahg tHe PEgsent invention, by
conducting 1nactivation of RNase in the sanple and

RNA extd@std oy frdmhel ﬁ%bgenefiﬁoe%%thi@%@%A&%% e to
in asingle step, it is possible to amplify RNA whic
psopi@sentméthéiieo saspt €a&PiAgSRAR! er£8L8RYB1y from an
effective and rapid manner. A?so by suppressing
RIA+ ¢ Juding absapstance iHaprésbhbi ts BUShRpCeasBh as
synthesis, it is possible to anplify RNA which is
prebepicah ddwp sanple anneavisbapeat, samptest@blin a sample
effective and rapid manner. As a result, it is
Pogsidd @ Ltovpngvibddyaderi hed sdmplbd egitiaichdNAyi Beparation
sanple in a sinple, stable, effective and rapid
PlararerRNAcne Hidgng obedie pnésene Lhkention, it is
possible to provide a treating reagent which may be

used IAFIHEEOITEChGHS. P88SeCLALMBention, by conducting

inactivation of RNase in the sample and RNA extraction from
inside of an RNA-including body in a single step, it is possible
to amplify RNA which is present in the sample in a simple, stable,
effective and rapid manner. Also by suppress;ing activity of
a substance that ;'thibits nucleic acid synthesis, it is
possible to amplify RNA which is present in the sample in a
simpler, more stable, effective and rapid manner. As a result,
it is possible to prov'ide_ a method of ‘'detecting RNA in a sample
in a simple, stable, effective énd rapid manner.

According to the present invention, it is possible to

provide a treating reagent which may be used in these methods.



[1] An RNA extraction nethod, conprising the steps of:
obtai ning a m xture under a heating condition, said
m xture conprising: a sanple conprising an
RNA- i ncl udi ng body and RNase, and an al kaline treating
reagent conprising at |east a reducing agent, and
having pH of 8.1 or higher,gzand conducting
inactivation of the RNase and extraction of RNA from
the RNA-incl udi ng body by keeping the m xture under
the heating condition. [2] The RNA extraction nethod
according to claiml1, whergifiyd he treating reagent
conprises an al kaline buffer selected fromthe group
consisting of a Tris buffer solution, a Good buffer
solution, a borate buffer solution, and a carbonate
o f erars v | O rd 3 i IEndPML @ X ESRL L 081 AT PRI steps of:

according to claiml1, wherein the treatihg reagen

CONpr i8S it g kal e stbsiaiee sehest edy £69M £ hen
group consisting of hydroxide, ammonia and am ne. [4

The R\ ieXiniaediod debihots aegor i e De Ct@hPrdsing an
wherein the reducing agent 1s a thiol type reducing

Rgentnc BAifjd]odde HNA Exisactana art hodaacser dragring
claim1, wherein the sanple is selected fromthe

mragEn T agirstiigihpfatalebisal agrcdhc Sagpidantd, ldnd h@ving pH
body-deri ved sanpl e, an environnment sanple, and an -
ahwW rormmeftiglest vemndanpl e. [6] The RNA extraction

met hod according to claim1, wherein the sanple is

sel ectathdugmndéngcsiyatorsi sfitie 8Naar and extraction of.
RNA from the RNA-including body by keeping the mixture under

the heating condition.

[2] - The RNA extraction method according to claim 1, wherein
the treating reagent comprises an alkaline buffer selected
from the group consisting of a Tris buffer solution, a Good
buffer solution, a borate buffer solution, and a carbonate

buffer solution.

[3] The RNA extractionmethod according to claim1l, wherein
the treating reagent comprises an alkaline substance selected

from the group consisting of hydroxide, ammonia and amine.

[4] The RNA extraction method according to claim 1, wherein

the reducing agent is a thiol type reducing agent.




excrenment sanple and an excrenent-derived sanple. [71
The RNA extraction nmethod according to claim1,
wherein the RNA-including body is selected fromthe
group consisting of cell, fungi, bacterium and RNA
virus. [81 The RNA extraction nmethod according to
claim7, wherein the RNA vigyus is selected fromthe
group consisting of retrovirus, ' norovirus (SRSV),
rotavirus, and hepatitis C virus (HCV). [9] The RNA
extraction nmethod according to claima8, wherein when

tde Rhﬁlé’hf\]ﬂse)ktsré@tgf&ylm WSod RECHLLE R LfouéééJs_mﬂl > heéeln

virus (HV). [10] The RNA extraction thod accor

118393 Céa%ﬁ;melalg‘h%ﬁé&e&hﬁrMhé RN éénsi%ﬁllnénogl\lé

extraction nethod, conprising thé steps of: mxing a

ISR B CONPS drigh 1, af %m@%&&iyngePQG&daQQmpB'e\lassnl n

a solution conprising at |east a reducing agent;

et USdrintgn P &tp PSC Hid 8l &bl LoRbiehbeqsaiple apgptbe
reduci ng agent to 8.1 or higher; and subjecting the

m xture having adjusted pHto a heating condition to
conduct inactivation of the RNase and extraction of

RNA f riire RNA d3NA-d arcd ardimeg hidaidyc cd2@] ndrt Rba detigcivherein
met hod, conprising the steps of: obtaining a mxture
uhﬁkﬁamplﬁﬁﬁ$r@pl&nﬂbdlprm sla¢ dgnowh utensbapPihgi 84: aa
sanpl e conprising an RNA-incl udi ng body and RNase, and
eHrEnet neanpkatamy an excrement-derived sample.

[7] The RNA extraction method according to claim 1, wherein
the RNA-including body is selected from the group consisting

of cell, fungi, bacterium and RNA virus.

[8] The RNA extraction method according to claim 7, wherein
the RNA virus is selected from the group consisting of
retrovirus, norovirus (SRSV), rotavirus, and hepatitis C

virus (HCV).

f9] The RNA extraction method according to claim 8, wherein
when the RNA virus is retrovirus, the retrovirus is AIDS virus

(HIV).

[10] The RNA extraction method according to claim 1, wherein

the RNA is mRNA.




reagent conprising at |east a reducing agent, and
having pH of 8.1 or higher, conducting inactivation
of the RNase and extraction of RNA fromthe
RNA- i ncl udi ng body by keeping the m xture under the
heati ng condition, thereby obtaining a treated sanple
liquid conprising extractedggNA, and conducti ng RNA
anplification reaction by mxing the treated sanple
liquid and an anplification reaction solution. [13]
The RNA detection nethod according to claim 12,
eigh gNe j eRgENL g CoaP : al.j .
%€$¥er select%§F¥%${§%§he grdﬁb %@ﬁ%ﬁg%%ﬁg %%éaéﬁgﬁg of:
buf f ermSed it i0and 10QGrBR 1 NHS 8h KRAULHeN L3 nROHRLS and
buffer solution, and a carbonat'e buffer solution.
RNAde The RNWoTet 6k | @smpel oty ageo1disg & 0rehabMd2agent;
wherein the treating reagent conprises an alkaline
subst antiisel e pedat 7310 idfea g Dupu EORT SheNGa@ble and the
hydr oxi de, amoni a and am ne. [15] The RNA detection
restumich gt ngo t®. Tl @k nvilghewheseiin  t he reduci ng
agent is a thiol type reducing agent. [16] The RNA
- det ects oy et oyl thecni At nge thoa i ag mdl2,s twhiepgi to & Reating
sanple is selected fromthe group consisting of a
dsired oy wralt oseorplect ankictiivg thodye derhievRHasamidkexapraction
envi ronnent sanple, and an environnent-derived sanpl e.
8 ANAT higr gNA- ke t RA T e ed hrogl laedpr ding to claim 12,
wherein the sanple is selected fromthe group
consi sting of an excrenent sanple and an

excrement - derived sanpl e.
[12] An RNA detection method, comprising the steps of:

obtaining a mixture under a heating Condition,

said mixture comprising: a sample comprising an
RNA-including body and RNase, and an alkaline treating
reagent comprising at least a reducing agent, and having pH
of 8.1 or higher,

conducting inactivation.of the RNase and extraction of
RNA from the RNA-including body by keeping the mixture under
the heating condition, thereby obtaiﬁing a treated sample
liquid compriéing extracted.RNA, and

conducting RNA amplification reaction by mixing'the

treated sample liquid and an amplification reaction solution.

[13] 'The RNA detection method according to claim l2,lwherein
the treating reagent comprisés an alkaline buffer selected

from the group consisting of a Tris buffer solution, a Good




[18] The RNA detection nethod according to clain112,
wherein the RNA-including body is selected fromthe
group consisting of cell, fungi, bacterium and RNA
virus. [19] The RNA detection nmethod according to
claim 18, wherein the RNA virus is selected fromthe
group consisting of 87 retrgyirus, norovirus (SRSV),
rotavirus, and hepatitis C virus (HCV). [20] The RNA
detecti on nethod according to claim19, wherein when
the RNA virus is retrovirus, the retrovirus is Al DS
b fESr dddMiond 2 b%t%\%tf@&ctéoqrﬂltwrho%n%p%OEg'r'E%nate
to claim12, wherein the RNA is NMRNA.

wief et | 901 weided conprising the steps of m Xi ng a
sanpl e conprising an RNA-including body and RNase in

a solution conprising at |east a reduci ng agent;
adjusting pH at 25C of a m xed. solution of the sanple

Bdl] t MEh e RNACH dige @gEdh re® Wb dla8tchHOhgto 8URERACI2 NGherein
the m xed solution having adjusted pH, to a heating

tdom direiatd n gt 100 £paditl ebmbRrdskisvat BORa0finehe RNasec@Bé 1ected
extraction of RNA fromthe RNA-including body, thereby
obtrai the @ reoup eatred ssainp e fl ihguire xdakpr iagimag ieX bhac hed ne .
RNA; and conducting RNA anplification reaction by

m xing the treated sanple I|qU|d and an anplification
reacti on sol ution.

[15] The RNA detection method according to claim 12, wherein

the réducing agent is a thiol type reducing agent.

[16] The RNA detection method according to claim 12, wherein
the sample is selected from the group consisting of a
biological sample, a living body-derived sample, an

environment sample, and an environment-derived sample.

[17] The RNA detection method according to claim 12, wherein-
the sample is selected from the group consisting of an

excrement sample and an excrement-derived sample.

[18] The RNA detection method according to claim 12, wherein
the RNA-including body is selected from the group consisting

of cell, fungi, bacterium and RNA virus.

[19] The RNA detection method according to claim 18, wherein

the RNA virus is selected from the group consisting of




87

retrovirus, norovirus (SRSV), rotavirus, and hepatitis C

virus (HCV).

(20] The RNA detectionmethod according to claim 19, wherein

when the RNA virus i_s retrovirus, the retrovirus is AIDS virus

(HIV).

[21] The RNA detection method according to claim 12, wherein

the RNA is mRNA.

[22] An RNA detection method comprising the steps of:

mixing a sample comprising an RNA-including body and
RNase in a solution comprising at léast a reducing agent;

.adjusting pH at 25°C of a mixed solution of the sample
and the reducing agent to 8.1 or higher;

subjecting the mixed solution'having adjusted PH, fo
a heéting condition, to conduct inactivation of the RNase and
extraction of RNA from the RNA-including body, thereby
obtaining a treated sample liquid comprising extracted RNA;
and

conducting RNA amplification reaction by mixing the

treated sample liquid and an amplification reaction solution.




