1 DESCRI PTI ON RNA EXTRACTI ON METHOD AND RNA DETECTI ON
METHOD TECHNI CAL FI ELD [ 0001] The present invention
relates to a nethod of inactivating an RNase which
presents in a sanple, etc.; a nethod of extracting

RNA in a sinple and stable ner from an
RNA-i ncl udi ng body (cell, fungi, bacterium virus, and
the 1like) which is present in the sanple, or froman

RNA-i ncl udi ng body separated fromthe sanple; a

met hod for detecting th ' a reagent used in
t hese net hods. The presgmggﬁiﬁégﬁﬁon relates to an
RNA anplification nmethod, and in particular, to an
RNA anplification nmethod based on Reverse
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prepari ng RNA used for a nol ecul ar bi ol ogi ca
analysis, it is necessary to prepare RNA in an

eRvihaRrIBNtrrpwher e RNase does not act. Usually, it
requires the steps of separating and collecting cel

fren@i;,) bacterium virus, and the like (hereinafter
generally referred to as RNA-including 2 body) from

an obj egle :pfte@%ntte%tn%nttﬂlﬁﬁ Aaxtdad iy R{rom cthe
i nsi de of the RNA-including body; and purifying the

inactivating an RNase which presents in a sample, etc.; a
method of extracting RNA in a simple and stable manner from
an RNA-including body {cell, fungi, bacterium, virus, and the
like} which is present in the sample, or from an RNA-including
body separated from the sample; a method for ldetecting the
RNA; and a reagent used in these methods. The present
invention relates to an RNA amplification method, and in
particular, to an RNA amplification method based on Reverse
Transcription-Polymerase Chain Reaction (hereinafter,

abbreviated as RT-PCR}.

BACKGROUND ART
[0002]

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

the like (hereinafter generally referred to as RNA-including



extracted RNA. However, RNase is unevenly distributed,
and 1is a substance that is very difficult to be

i nactivated. For this reason, in purification of RNA
froman RNA-including body in a biological sanple, it
IS necessary to control RNase, (suppress the activity)
and renove RNase in the process of extracting RNA
frominside of an RNA-including body, which requires
a very strict and conplicated nmet hod. Herein, a
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purification step have been reported. A nethod of
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exanpl e, in Chonctzynski & Sacchi (1987)" Analytica
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amethod in which a biological sample is treated with an enzymne,
a surfactant, a chaotropic agent, or the like, and then RNA
is extracted and purified by using, for example, phenol,
phenol/chloroformor the 1ike. In recent yvears, methods that
use an ion exchange reéin, a glass filter, glass beads,
magnetic beads, or an agent having protein aggregation
activity and the 1like, in the RNA extraction and purification
step have been reported. Amethodof extracting and purifying
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. Sambroock, David W. Russell.

[0003]

The RT-PCR method is a method in which after RNA is




RT- PCR nethod is used as one of anal ytical nethods
realizing highest detection sensitivity and excel |l ent
quantitative ability in these days because it is able
to quantitatively analyze even a trace anount of RNA
It is an essential techniquey for exanple, for
detection of virus having RNA"as its gene,
quantitative detection of mMRNA, analysis of expressed
gene by sequencing of nRNA, as well as for analysis
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[ 0005] Further, RNA is easily deconposed by RNase
V@kﬁf‘essed gene by sequencing of mRNA, as well as for analysis
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
amplification 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 which is the invention
devised by Mullis, et al.

However, since all of RNA amplification methods
including the aforementionedlnethod.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 biolecgical sample.




generally presents in every biological sanple. [0006]
Therefore, as described above, it is necessary to
carry out a process in which cell, fungi, bacterium
virus, and the like (hereinafter, referred to as an
RNA-includi ng body) is separgted fromthe object to
be tested prior to the aforenentioned anplification of
RNA, and then RNA is extracted and purified fromthe
RNA-i ncl udi ng body. For exanple, U S. Patent No.
3%% O specification and U.S. Patent No. 6777210
pecification disclose inactivation of RNase by a
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aforementloned amplification of RNA, and then RNA is
extracted and purified from the RNA-including 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 presence of a reducing
agent and RNA extraction and RT-PCR from culture cells after
washing with PBS.

On the other hand, Japanese Unexamined Patent
Publication No. 2001-29078 discloses direct RT-PCR from a
sample comprising 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 Norovirus
specimen using an alkaline buffer agent, and detection of
Norovirus by an antigen-antibody reaction using the diluted

solution,



Non- pat ent docunent 2: Joseph. Sanbrook and David W
Russell, "Mbdl ecular doning: A Laboratory Manual Third
Edition", 2001 Patent docunent 1. Japanese Unexam ned
Patent Publication No.61-274697 Patent docunent 2:

U S. Patent No. 6825340 specification Patent docunent
3: U S Patent No. 6777210 §£ecification Pat ent
docurent 4: Japanese Unexam ned Patent Publication
No. 2001- 29078 Patent docunent 5: Japanese Unexam ned
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Patent document 2: U.3. Patent No.6825340
specification

Patent document 3: U.5. Patent No. 6777210
specification

Patent document 4: Japanese Unexamined Patent
Publication No.2001-29078

Patent 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 only in a biological body
but also in every environment where the biclogical body exists.
Therefore, not only conducting a rapid treatment for
inactivating RMase in extraction of RNA from inside of an

RNA-including body is requested, but also strict operation



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
anmount of recovery of RNA in sanple is not constant.
Particularly when a content éﬁ target RNA in a sanple
is small, a subsequent RNA analysis nay sonetines
difficult. Further, these purification nethods have
great chance to contam nation during operation
a h equi r | ed_ o ' d -
d SRR b T SR R E P P S AR B prom mixing
i.fi.catio d : j.r.e ski cordingly, in
B B A g P R e {8 "heen'a
3%6%@ for a sinpler and nore effective sanple
retreatnment nethod. [0010] It is an object of the
PreseﬂbvaV%%%hOQNhPi&f%V@@%giﬁ'ﬁ% ffﬁed.by using a
enéral ly pre

i nactivating RNase which g sents in a

SRPRLE tIYehR 18 HHI LRl RATPI 6 AN Sxcdeneid S88P enat
or an environnent sanple, or in a sanple such as a

bleWioRd 1008 =Rt dnvieth i BLed 1 AP1 8X T IERh-ARSUNESE recovery
sanpl e or an environnent-derived sanpl e obtained by

SePATALIN0HaRE1 8N s AN HNG BPady ilharenromhen a Béntent

like. It is an object of the present invention to

BrOYA Hee 8 RNELROE £ Hp BE fieckh¥ehy &dumdduhRNAAf 8881 ysis
an RNA-including 7 body which present in a sanple

FHEN sated iRieq) UifgElc BAP! Eurtd roX eHRRNpuEaMil e tilon

an environnent sanple, or in a sanple such as a
hiethagisbhdyedgréyecdisamy o abnexarier®ilondantied operation
because they require complicated operations and substantial
time. For this reason, conventional purification methods
require skills. Accordingly, in order to solve these
problems, there has been a demand for a simpler and 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



sanpl e and an environnent-derived sanpl e prepared for
exanpl e, by separation of an RNA-i ncl udi ng body
therefromor the like. It is an object of the present
invention to provide a nethod for detecting RNA which
is present in a sanple in a sginple, rapid and stable
manner by extracting RNA effectively fromthe sanple,
and further by anplifying RNA in the sanple by
suppressing activity of a substance that inhibits a
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from the sample, and further by amplifying RNA in the sample
by suppressing activity of a substance that inhibits a nucleic
acid synthesis reaction.

It is an object of the present invention to provide a

treating reagent usable in these methods.

MEANS FOR SOLVING THE PROBLEMS
[0011]

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

[0012]

<RNase inactivating method>



the RNase, under a heating condition by using an

al kaline treating reagent conprising at |east a
reduci ng agent. [0013] A nethod of inactivating
RNase, conprising the steps of obtaining a m xture
under the heating condition, gaid mxture conprising:
an RNase-conprising sanple, and an alkaline treating
reagent conprising at |east a reducing agent, and
having pH of 8. 1 or higher, under a heating
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carbonate buftfer solution. [0016] 9 The nethod of

ieetiyating RNase, wherein the treating reagent
conpri ses an al kali ne substance selected fromthe

ggggg QO R Std @ Ofi e iod e g anaEyd ,a conb@in ey the steps
[of ok]ataining a mixture under the heating condition,

said mixture comprising: an RNase-comprising sample,
and an alkaline treating reagent comprising at least a
reducing agent, and having pH of 8.1 or higher, under a heating
condition, and inactivating the RNase by keeping the mixture.
[0014]

An alkaline degree of the treating reagent is such that
when it is mixed 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]

The method of inactivating RNase, 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.

[0016]




The nethod of inactivating RNase, wherein the

hydr oxi de is sodi um hydroxi de and/ or potassi um

hydr oxi de. The nmethod of inactivating RNase, wherein
the al kaline substance is conprised in the treating
reagent at a concentration 0.1 nMto a saturated
concentration. The nethod of Tnactivating RNase,
wherein as the al kal i ne substance, sodi um hydroxi de
and/ or potassium hydroxide are/is conprised in the
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t% Ttype redu0|ng agent is selected fromthe group
conS| ting of dithiothreitol and nercaptoethanol. The
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the sanple
concentration of 0.1 mM to a saturated concentration.

The method of inactivating RNase, 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.

[0018]

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

Herein, the term thiol-type reducing agent is referred
to a generic name of reducing agents having a thiol group.
The method of inactivating RNase, wherein the
thicl-type reducing agent is selected from the group

consisting of dithiothreitol and mercaptoethanol.

The method of inactivating 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



Is selected fromthe group consisting of a biologica
sanple, a living body-derived sanple, an environnent
sanpl e, and an environnent-derived sanple. [0020] The
nmet hod of inactivating RNase, wherein the sanple is
sel ected fromthe group consiéting of an excrenent
sanple and an excrenent-derived sanple. [0021] The
nmet hod of inactivati ng RNase, wherein the
RNA—incIuding body is selected fromthe group
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environment-derived sample.
[0020]

The method 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 inactivating RNase, wherein the
RNA-including body is selected from the group consisting of
cell, fungi, bacterium and RNA virus.

[0022]
Then@thodofjjmﬂtivatingRNaseﬁwhereintheRNAvirus

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 RNA is

mRNA.



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, inactivation of RNase in the above-descri bed
met hod i s conducted by subjeqqing the sanple to an
al kaline environnent having pH 8.1 or higher where
the reducing agent is present. [0027] <RNA
extraction nmethod> The following (1) to (11) relate to
i§°§®§ extraction nethod. That is, an extraction

thod of the present invention conprises conducting
i nacti yatj f. [ - f .
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i[oogilch the exposed RNA is exposed is not included
in the definition of extraction in the present

That is, inactivaticn 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 agent
is present. -
[0027]
<RNA extraction method>

The following {1) to (11l) 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-including body, on a sample
comprising the RNA-including body and 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



invention. [0028] (1) An RNA extraction nethod,
conprising the steps of: obtaining a m xture under a
heating condition, said m xture conprising: a sanple
conprising an RNA-including body and RNase, and an

al kaline treating reagent coyjprising at |east a
reduci ng agent, and having p of 8.1 or higher, and
conducting inactivation of the RNase and extraction of
RNA from the RNA-including body by keeping the mxture
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treating reagent conprises an al kali1ne er ‘selecte
13 vdgomt he group consisting of a Tris buffer
solution, a Good buffer solution, a borate buffer
saadgdpn, and a carbonate buffer solution. [0032]

(1) 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 reducing agent, and having pH
of 8.1 or higher, and

conducting inactivation of the RNase and 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).
[00307

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

[0031]
(2) The RNA extraction method according to (1), wherein

the treating reagent comprises an alkaline buffer selected



(3) The RNA extraction nethod according to (1) or (2),
wherein the treating reagent conprises an al kaline
substance selected fromthe group consisting of
hydr oxi de, amoni a and am ne. [0033] The RNA
extraction nethod, wherein t hydroxi de is sodi um
hydr oxi de and/ or potassi um hydr oxi de. The RNA
extraction nethod, wherein the al kaline substance is
conprised in the treating reagent at a concentration
to a saturated co cgnﬁ gélon The
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[0033]

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

The RNA extraction method, wherein the alkaline
substance is comprised in the treating reagent at a
concentration of 0.1 mM to a saturated 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 ohe of
(1) to (3), wherein the reducing agent is a thiocl type reducing
agent.

[0035]

Herein, a thiol-type reducing agent is a generic name

of reducing agents having a thiol group.



is conprised in the treating reagent at a
concentration of 0.1 mMto a saturated concentration.
The RNA extraction nethod, wherein as the reducing
agent, dithiothreitol is conprised in the treating
reagent at a concentration 3f 1 mMMto 100 MM [0036]
(5) The RNA extraction nethod according to any one of
(1) to (4), wherein the sanple is selected fromthe
group consisting of a biological sample, a living

o R B SIS IR ST oo
(D),
SMEEIE AL, PEUD 08 Ly eesly (el (R o
d
STBBIS P UTEEE T T, o
o TR AR AR PR oo
Qkp%ﬁm&ﬁﬂ%%ggf 1§%f %%' E%R%ba %%%t%%lﬁnE8HGe§@éatlon of

VI rus traction netho

300014 N L 4 Quraﬂg@r@éﬁb%ﬁ‘@r%?{' rus is sel ected

fromthe group consisting of retrovirus, norovirus

( SRSV) ,rHOt M s ra0d ieRaddtd S, C\‘Nhé(:j:éijﬁ 45Me 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 sample, and an environment-derived
sample.
[0037]

(6) The RNA extracticn 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, bacterium and RNA virus.

[0039]



[0040] (9) The RNA extraction method according to (8)

, Wherein when the RNA virus is retrovirus, the
retrovirus is AIDS virus (H V). [0041] (10) The RNA
extraction nmethod according to any one of (1) to (9),
wherein the RNA i s nRNA [OOﬁ%] (11) An RNA extraction
nmet hod, conprising the steps of: mxing a sanple
conprising an RNA-including body and RNase in a

sol ution conprising at |east a reducing agent

dj usti 5C, of f d
i PSRt L T T e
t
condu Fﬁé% |va€{%§ﬁc#k§$j£gﬁgsgﬁ§n ?gggF%EeQnF
e R
QQI4{ f i s conducted by subjecting the sanple to
an |ne envi ronnent having pH of 8.1 or higher

gbfhe reduci ng agent is present. [0043] 16 <RNA
detection nethod> The followng (12) to (22) relate to

an RNA det @bl @ifn IRERRE 1 A mEMNHE! @l PThdbhesl) plvherein
the present invention conprises conducting
It kwat ken vafr BNBs e cand- @i actherédf rovirus is AIDS virus
(HIV).
[0041]

(10) The RNA extraction method according to any one of
(1) to (9), wherein the RNA is mRNA.
[0042]

(11) An RNA extraction method, comprising the steps of:

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 the
reducing agent to 8.1 or higher; and

subjecting the mixture having adjusted pH to a heating
condition to conduct inactivation of the RNase 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 subjecting
the sample to an alkaline environment having pH of 8.1 or

higher where the reducing agent is present.

[0043]



RNA frominside of an RNA-including body, on a sanple
conprising the RNA-including body and RNase, under a
heating condition by using an alkaline treating
reagent conprising at |east a reducing agent, thereby
obtaining a treated sanpl e Hbquid, and conducting an
RNA anplification reaction by mxing the treated
sanple liquid and an anplification reaction solution.
Here, the wordings "extraction of RNA frominside of

a - I.n .. 1s defined that: by breaking a
ngﬁgyéﬁg%&gggﬁbgﬁﬁgg% t he RNA-i ncl udi ng body, RNA

i ncl udg-ﬁilei @o&mswiﬁsggmetét %Heelo't% taken Rih 58t88tion

exposed to an outsi envir he nenbrane.

ARY hieat ARNkyEORdYELE] o nm%Q%ode%Eo§%% %E%A ISinvention

out si de environnent in i ch the exposed

Schg3edscaniul hytet e e de UK Al ppsgagsion o

RNA delettinen detdodn Gyt Nie RAEPS Ohia sample
obtai ning a m xture under a heating condition, said

BN 1GQNPhE RN 1 e BEADAE KR PENhS R¥a88, under a heating
RNA- i ncl udi ng body and RNase, and an al kal1ne treating

ceagat cpORR’ Lsting ah Lerstider eddgt NHgageaen8Ndomprising
having pH 17 of 8.1 or higher, conducting

bRartésyatd eadotihheadiNase tinrd-cext epehiaingfa tRNA dgdBample
the RNA-incl udi ng body by keeping the m xture under

fLIiEIu:ielat lamgl eemdiddtimg tdrerrelly s i fi Wt ok re@é€tlion by
fn?L?cEnZ the treated sample liquid and an amplification
reaction solution.

Here, 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 taken out to be exposed to an outside
environment of the membrane. Any treatment conducted on the
exposed RNA and cutside environment 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 sample comprising an
RNA-including body and RNase, and an alkaline treating

reagent comprising at least a reducing agent, and having pH



liquid conprising extracted RNA, and conducting RNA
anplification reaction by mxing the treated 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 mxture has pH of 8.1 or higher (in the
case of 25C). [0046] The RNA detection nethod,
wherein the heating condition is 30C or higher.

7 NA detection nmethod according to
%%O% h‘&%erefib? ' °

e treating reagent conprises an

alkal | peduldialng $8LEELGH LM N HEAUBCANS s Ofon of

a Tris utlon buffer solution, a

a hu R l q)cﬁ‘:l I ReBBt Bghitld @fixture under

u%?gn {%% igf %ﬁi?ﬂ%ﬁggRNA de ?ectlgn %ethod
qgﬁ@ﬁﬁ&ﬂﬂlﬁ% dd9di O ok 13N nereMhest 81 hNegt se8kERGed sample
reagent conprises an al kal'i ne substance sel ected from
the %&f@%rﬁ@rpﬁ '\%n&x@fa&z’éiﬁot’mﬁ?,aﬂmnl a and ani ne.

[ 0049] detecti on nethod, wherein the
hydrOMchdébt mﬁﬁﬁ%fﬂ@aaﬂdﬁOEe@OtESSlbg1m1x1ng the
hydr oxi de. The detecti on nmet hod, wherein the

%ﬂ%ﬁﬂé@samplellquldandanampllflcatlonreactlonsolution.
[(0045]

The 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}.
[004¢6]

| The RNA detection method, wherein the heating condition
is 30°C or higher.
[0047]

(13) The RNA detection method according to (12),
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.

[0048]

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

amine.




substance is conprised in the treating reagent at a
concentration of 0.1 mMMto a saturated concentration.
The RNA detection nethod, wherein as the al kaline
substance, sodi um hydroxide and/or potassium hydroxi de
are/is conprised in the treaysng reagent at a
concentration of 1 mmto 100" mM [0050] (15) The RNA
detection nethod according to any one of (12) to
(14), wherein the reducing agent is a thiol type

reg {@pg agent. [0051] Fbrein, a thiol-type reducing
dg i S a generic nane reduci ng agents having a

Lol gfolya e, S 64 éﬁ%]d"e%ll? flostnengl AybliBxide is

thlol-type é§C|n agen selec on1t group

0 dffﬁ @gﬂnoém& 8?%% egsggemnﬁgaéem%hanol . The

on ne hod ern e reduci ng agent is

comprl SAtk 1A Ne {4 el AL ERGEN! AL 81 ROBRBNLI ALN ARe

to a saturated concentration

delingt o0 MEL Mothp WIELET B A ENELERHNALNGoAgERL at a

ei tol IS conprised In the treating reagent at

Eﬁﬁé%eﬁ%%ﬁ%i@ﬁa$fo@ of mik #M £05300,r8Meq RN tHB)ion.

e RNA defection nethod according to any one of (12)
to (15)pha@iRi det o6t S3APkELh8d5elBekednf Bemhle agikeup ne

substance, sodium hydroxide and/or potassium hydroxide
are/is comprised in the treating reagent at a concentration
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.

[00511]

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

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

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



consi sting of a biological sanple, a |living
body-derived sanple, an environnent sanple, and an
envi ronnent -derived sanple. [0053] (17) The RNA
detection nethod according to any one of (12) to
(16), wherein the sanple is 2 | ected fromthe group
consi sting of an excrenent s ﬁple and an
excrenent-derived sanple. [0054] (18) The RNA

det ecti on net hod according to any one of (12) to (17)

wherein the RNA-in di Is selected from the
§ro6’lﬁ?nc 59 n‘gpo]f r@%q? n]?%(ﬁg’l% bact eri um and RNA
VI&H%Q [ 0055] (19) The RNA det ecti on met hod accordi ng
), wherein the RNA virus is selected fromthe

otavi rus) ThT REBarPEFE %%Lr%%’ gé‘%%éy%%ipﬁs‘” one of
he) the‘?gﬁgﬂuﬁ LBERNPA. A60r 0 N 1 (dag MG B group

VII'US Isre I'OVI he retrovirus i's

A 1 4 (%# . iqgéf] %i hg f%?ég?tﬁgﬁggaerlved
nmet o accor |ng 0 any one 2) to : rern
Eﬁﬁmﬁﬂﬁiéhféﬂ¥&réﬁﬁéﬁﬂ sample, and an environment-deriwved
sample.

[0053]

(17) The RNA detection method accerding 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 method according to any cne of
(12) to (17), wherein the RNA~including body is selected 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 detection method according to (19),

wherein when the RNA virus is retrovirus, the retrovirus is

AIDS wvirus (HIV).




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 sulfated polysacchari de,

pol yam ne, al bumn, and a nggionic surfactant. [0059]
The RNA detection nethod, whérein the nonionic
surfactant is selected fromthe group consisting of
polyoxyethylene sorbi tan nonol aurate, and a

g yethylene octyl phenyl ether. [0060] The RNA
etect’i on method, wherein the treating reagent

e (F29TRe RRASHLE 8L RO YEAGS "L 0 L W0 ard P Bhe of

An RNA Ion e conprisrng t
e i O O P B e B e ng,

Ion conprising at Teast a reducing
q@@ﬁ@ adjusting pH at 25C of a mixed solution of the
and the reducing agent to 8.1 or higher;

SubJ eCtig e SRR 13 Wt N1AVIRG- A lf%tee?aﬂ?é‘ttuﬂeo of the

a heating condition, to conduct” inactivation of the

RYass andad leq)gc{lﬁicd LAR e %l&f?%&&%n%é@%ﬂ@bﬂ%tlon

body, there ailning a treated sanple liquid

‘%ﬂHﬁHé%’Ebﬁ%%ié@éegnFﬁﬁﬁltﬁﬁé sonduetingrBAthe group
anplification reaction by m xing the

consisting of sulfated polysaccharide, polyamine, albumin,
and a nonionic surfactant.
[0059]

The RNA detection method, wherein the nonionic
surfactant is selected from the grcocup consisting of
polyoxyethylene sorbitan monclaurate, 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 least 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



treated sanple liquid and an anplification reaction
solution. [0062] That is, inactivation of RNase and
extraction of RNA in the above nethods (12) to (21)
is conducted by subjecting the sanple to an al kal i ne
envi ronment having pH of 8.1.,9r higher where the
reduci ng agent is present. [&863] <Treating reagent>
The followng relates to a treating reagent for an
RNase- conpri si ng sanple. [0064] A treating reagent for

W RRST GO 12U SARLe, ReOIPLLSIRg,BLLLEast a0, oy

al kal'i ne subst ance and/ of an al kalinée Yan

r 1 e 6 reat. | ; nt. for )
R
alkal i ne substance and/or an alkaline buffer and a -

reduci ng agent, used for the above RNase i nactivation

et hod . bR & nfﬁ&ﬁ@%ﬁwﬂ}f¥g$@ﬂn@Q%%é@{@h:g%dQDXing the

one of (1) to (11) ; e RNA detection ne

%Q%%rt@&Qam%%eq Y 0RLaRE dnlddpi 95{22Y i oB%e FtHRIT sution.
THE | NVENTI [ 0066] According to the present

ifmoegtiion, it is possible to provide a nmethod of
i nactivati ng RNase which generally

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.

[Q064]

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 reageﬁt 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 to
any ocne of (1) to (11),; or the RNA detection method according

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



presents in a sanple such as a biol ogical sanple, an
envi ronnent sanple or the like, or in a sanple such as
a living body-derived sanple obtained by separation
and the like of an RNA-including body. According to
the present invention, it isdaossible to provide a
nmet hod of extracting RNA effecCtively from an
RNA- i ncl udi ng body which is present in a sanple such
as biological sanple, environnent sanple, or in a
sanpl e such as living body-derived sanpl e obtai ned by
separation and the |ike of an RNA-incl udi ng body.

AGEQI A Nty d ESERY i nvention, by conducting

i nact1vation of se in the sanple and RNA extraction
fﬁdﬂ@Gi nside of RNA-including body in a single step,
it 1s ’possible to anplify RNA which is present in the

sanpl e A 'ir?’lt%' thal Pégengf{tf?\?éli%f%l?pgi{ Zl}fbgs?ossible to

manner. Al'so suppressing  activit S ance

i Pi | &4 ¢ ackeh Si I dpn & '
A L IS S o P e

prestlig, Stalihtie efiactiye, and,1api da MBLRRE1 e ASand
result, it is possible to provide a nethod of

detadtdrii@EiNeampNed SRRR! Bi k&, 3rS{ AR Samsi8li&h as a 1iving
effective and rapid manner. 23 According to the

RiceBSte i I tFa@ibld oth PRSP IY @eRRtAWd&rd the like of
treating reagent which may be used in these nethods.

B ENADESCRIVEIAN KId fHE DRAW NGS [0067] [Fig. 1]
Fig. 1 is an el ectrophoretogram showi ng a result

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, environment sample, or in a Sample such
as living body-derived sample cbtained 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. BAlsoc 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.



of RNA detection in Exanple 1 obtained by treating a
specimen in which an RNA-including body is added to
human serum with distilled water or three kinds of
treating reagents having different conpositions, and
then conducting RNA anplificagion. [Fig. 2] Fig. 2is
an el ectrophoretogram showing a result of RNA
detection in Exanple 2 obtained by storing a specinmen
after treating with distilled water or three kinds of

Lreat @%fo&%q%%n&% baxl BOeJLAL o ehln £OOROS] ii%ngoig%ible to

: cool i'ng under rigerati

g%alwa%d Qeagglﬁtavm’ié%h%%tb@%se[dciﬂ u?éseangthods

is a graph sho at1onshi p between tenperature
and tinme of a heatlng treatment and an RNA detection
anount, obtained in Exanple 3. [Fig. 4 Fig. 4 is a

GRARF SreWneTRINdPNSE hgiees heating tinme of a
heating treatnment at 85C and an RNA detection anount,

qbtoa@med in Exanple 4. [Fig. 5] Fig. 5 is a graph
showi ng rel ationship between tenperature and time of

grheat iing treagrent; fae KNcHebpgEbrefoddamddMeiiing a result
obtained in Exanple 5. [Fig. 6] Fig. 6 an

elfeRNA G ef g am Bhewmbne B okesulde Dby (RN B @G kBB imen
in Exanple 8 obtained by treating a specinen in which

dm Rhidchngh WA odydisg addid itlsoabidedant S eruman Wiedum, with
15 kinds of treating reagents having different
cdampddillddonsterand theeec@iddet biigt RNAtanpl réagahit@nhaving
different compositions, and then conducting RNA
amplification.

(Fig. 2] Fig. 2 is an electrophoretogram showing a result
of RNA detection in Example 2 obtained by storing a specimen
after treatingwithdistilled water or three kinds of treating
reagents having different compositions in Example 1, in
cooling 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
detection amount, 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



[Fig. 7] Fig. 7 is an el ectrophoretogram show ng a

result of RNA detection in Exanple 9, obtained by
treating a specimen in which an RNA-including body is
added to human serum wth one of the treating

reagents in Exanple 8, under gyariable heating

condi tions, and then conducting RNA anplification.

[Fig. 8 Fig. 8 is an el ectrophoretogram showi ng a

result of RNA detection in Exanple 9, obtained by

tr é{'ﬂwg SPECL ren, égalst(\ﬁig%an RNA-i ncl udi ng body is
added t'o human serum W one of the treating

reagents) i n ke, 8 Juddes F&ch'gf:l'd |39 spEFLAg 481t of
Jgﬁggb!é heati%gppaiditions,th_ t éﬁ§coﬁguctﬁﬁg RNA
IR iddiid O il isGartl1 S0 opt dified by treating a specimen
el ect rophoret ogram showi ng a result gf RNA detection

i Graepl 8n 1A oPh el REdndYbddPald Beqaadf €6 HumSR B /im, with
l'iquid into which a pseudo-norovirus positive feca

SlyTRE 8 dksSo MisRtht (WMd Beﬁgl@hEQSh@N\'giﬁ Al Me JrRA88RbSsitions,

havi ng conpositions in which concentrations

respetdry etondwk 4 {164 R dakPENE COREUGH T N RNA
anplification. [Fig. 10] Fig. 10 is an

glreef.r oghor etragy.am sHeM BleatkepHbiret 8 rBN slek €6l i DRresult
in Exanple 11, obtained by treating a fecal 25 sanple

lafqRNA detier e A ndE psepite-onosovaited past texeihgtikpecimen
sanple is mxed, with 7 kinds of treating reagents

Hav whd chcanprish + | wasud bnwibedy DETaddadend rnaimanserum, with
respectively differ, and then conducting RNA

amgd idi ddte diredtHigyy Adjgdénigs Il Esample 8, under variable
el ectrophoretogram showing a result of RNA detection
pexaftarne ¢ cowl i ifeect e drfce chlens appldes thag AYA 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 comprising
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-norovirus positive fecal
sample is mixed, with 8 kinds of treating reagents having
compos_itions in which NaOH concentrations respectively
differ, and then conducting RNA amplification.

[Fig. 10] Fig. 10 is an electrophoretogram showing a result

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



di fferent virus concentrations w thout purification of
RNA in Exanple 12. [Fig. 12] Fig. 12 is an

el ectrophoretogram showi ng a result of RNA detection
performed on norovirus-infected fecal sanples having
different virus concentratio%é\Mtr1 purification of
RNA in Exanple 12. [Fig. 13] Fig. 13 is an

el ectrophoret ogram showi ng a result of RNA detection
in Exanple 13 using norovirus-infected fecal sanples

Vggrrgﬂ £n8 C{Lﬁfac%) %.‘Hﬂ 4 %J  denl %%gufd%(l%o:l:%_vq.ixftfse it ff] fecal

specimens are infected with norovirus. [Fig.

Ei 4 4 e her anxs | 0 :
Sk A8 SO S! LGE a1 SEOMhRSng £yl sOhaving

NIV & 1Sy HoRiinf $61 4 priecah caarPLes oWBi Kb Bd St ively differ,

respectively derived from 10 different specinens that

ey NHed UL Yh g hRIOR! OXbL UEicaklbl. 15] Fig. 15 is
an el ectrophoretogram showi hg a result of RNA

dPﬁtiQf.t iom i n EExamhe d4n obdad O¥ets@ohh RhowieCalresult
sanple liquid into which a pseudo-norovirus positive

fecana SRRRICR iich PeXxedrnédt bnai hfeat badfseayempIes having
vari abl e heating conditions, and then conducti ng RNA

ot £+t iveruLCodddigs rd® ol gvi tifoits pugiBpdntion of RNA
showing a result of quantification of anplified RNA

byn rEsedmpieel PCR in Exanple 14, [Fig. 17] Fig. 17 is

a phot ograph show ng appearance after m xing a node
sperdg mere Wi t lPegach2ois 2h dlidderepoteeagiay shoegaerng 8 result
and conducting a heat treatnent in Exanple 8. The

of RNA detection performed on norovirus-infected fecal
samples having different virus conc_entrations with
purification of RNA in Example 12.

[Fig. 13] Fig. 13 is an electrophoretogram showing a result
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. 14 is an electrophoretogram showing a result
of RNA detection in Example 13 using norovirus-noninfected
fecal samples which are respectively derived from 10
different specimens that are not infected with norovirus.
[Fig. 15] Fig. 15 is an electrophoretogram showing a result
of RNA detection in Example 14, obtained by treating a fecal
sample liquid into which a pseudé—norovirus positive fecal

sample is mixed, with a treating reagent in variable heating

conditions, and then conducting ENA amplification.




upper stage shows results of using treating reagents
having a DIT concentration of 0 mM and shows the
results obtained by using treating reagents [1], [2],
[3], [4], [5], [6] and [7] fromthe left side. The

| oner stage shows results of sdsing treating reagents
havi ng DIT concentration of mvi and shows the
results obtained by using treating reagents [8], [9],
[10], [11], [12], [13], [14] and [15] fromthe left

' TI\/@:BIEF (_E%RYIE!(;%JIT 68
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Mﬂfcéﬂ%rp%%sgﬁgal'i g%ﬁt hﬁﬁ; @%eréaeflﬁﬁﬁ$ Bk 3% Example
al kaline environnent and in e presence of a

rneduci ng agent. The RNA detection nethod of the
present invention conprises a step of conducting

|8t viat) on :afy RNases !anpﬁag?%égg%}%% g‘fﬁ:{éreagzgﬂééfg‘ after

frominside of "an RNA-i nc
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sanpl e liquid obtained by the step of conducting
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frominside of an RNA-1ncluding body is directly m xed
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subjected to RNA anplification reaction. Therefore,

st DT posgkhkeat@ondbregtry, amy ishouWRNAH eBsalsamBbeained
wi t hout executing special purification of RNA. [0069]

by Satplhetreating reagents [1]1, [2], [31, [4], [5], [6] and
[7] fromthe left side. The lower stage shows results of using
treating reagents having DTT concentration of 20 mM, and shows

the results obtained by using treating reagents [8], [9]1, [10],

[111, [12], [13], [14] and [15] from the left side.

BEST MODE FOR CARRYING OUT THE INVENTION
[Q068]

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 preserit invention comprises a step
of conducting inactivation of RNase in a sample and RN2
extraction from inside of an RNA~-including body, and a step
of conducting RNA amplification reaction.

A treated sample liguid obtained by the step of

conducting RNase inactivation in a sample and RNA extraction



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 environnment sanple, an

envi ronnent -derived sanple, as excrenent sanple, an
excrenent-derived sanple, and the |ike can be
exenplified. The present invention nmay be particularly
usefully applied when the sanple to be treated
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this case, the RNase I nactivation and RNA extraction
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ina single step. [0070] In the present invention,

e itrardas iRWA-d maldi ng body" neans a structure
surrounded by a nenbrane structure and 28 having RNA

ifmeigdg the same. Concrete exanpl es include cell
fungi, bacterium virus and the like. Cells include
lleulcegytles derived from bl ood or spinal fluid, ora
mucosa cells and so on. Cells also include

f ood- datievpdegehksinvdet asheath eeld applosdbodyarandasples to
on. In the present invention, when such cell is

tenpreaedd insbéaRNfs ited wdinpg ebody, cdiifa is R &s. MANAsuch
can be extracted and detected. As a virus, RNA

a sample, a biclogical 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 inventicn may be particularly usefully
applied when the sample to be treated contains an
RNA-including body in addition to RNase. As such a sample,
examples include a biological sample, a living body-derived
sample, an environment sample, an environment-derived sampile,
an excrement sample, an excrement-derived sample, and the
like. 1Inthis case, the RNase inactivation and RNA extraction
from inside of the RNA-including body can be conducted in a
single step.

[0070]
In the present invention, the term “RNA-including body”

means a structure surrounded by a membrane structure and



virus may be exenplified. As an RNA virus, retrovirus
(AIDS virus (H'V) and the |ike), norovirus(SRSV),
rotavirus, hepatitis Cvirus (HCV) and the |i ke may
be exenplified. [0071] As a biological sanple,
exanpl es include ani mal or ant tissues and body
fluids and the |ike may be exenplified. Body fluids
i nclude a bl ood sanple, a spinal fluid, saliva, mlk
and the like. Herein, blood sanples include whole
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envi ronnent - derived sanple in e those obtal ned
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envi ronnent sanples. [0073] Excrenents include urine,

veeal sueaniceus ard _C%Qlﬁ‘%ri-sedE)i?xr eReNknAafRLESdi el vdely, RNA
excrement itself discharged froma living body, or

shese asbhRACsh Db S ERORARA axer 88BBEtehl SeAd d Wirus, RNA
water, saline, a pH buffer solution and the Iike. As
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er:lii(?s ’(HIV) and the like), norovirus (SRSV), rotavirus,
hepatitis C virus (HCV) and the like may be exemplified.
[0071}

As a biclogical sample, examples include animal or
plant tissues and body fluids and the like may be exemplified.
Body fluids include a blood sample, a spinal fluid, saliva,
milk and the like. Herein, blood samples include whole bloocd,
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 including
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



and any other animals may be exenplified. On the other
hand, excrenent-derived sanples include sanples
obt ai ned by conducting sone sort of treatnent on the
above excrenment sanples. [0074] As sone sort of
treatnments which nmay be cond ed on the sanple, a
recovery treatnment of an RNA-Tncluding body may be
exenplified. As a nethod for recovery treatnent of
RNA- i ncl udi ng body, any nethod may be enpl oyed as far
Jfroﬁﬁéﬁ@' ﬁglggparate an RNA-incl uding body from
the sanpl €. or~exanpl e, centrifugation or
uqédﬁffntrifugation operation, filtration or
ultratfiltration operation; a nethod of using a -
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an adsorption carrier such as ahti y together wth
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net hods, the present invention is ective In
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body possi bly having residual RNase. [0075] In the
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inhibits an RNA anplification reaction nay be

cotd aimedot e asubsl angeythat ckahphi Esean RNA
anplification reaction is wusually contained in a

bi ol ogicraltisamfer danidyi egchedynderdarad xR I 1ed include
envi ronnent sanple, an

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 employed 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 adscrption carrier such as antibody together with the
above operation; and a method of separating by using magnetic
beads, membranes and the like to which adsorption carrier is

coupled are used. In any methods, the present inventiocn is

effective in the case of the recovery treatment of an



envi ronnent - deri ved sanpl e, an excrenent sanple, an
excrenent-derived sanple, and the like. As the
substance that inhibits an RNA anplification

reacti on, substances that nay be present inside or
out si de cell including pigmené0 protein, saccharides,
unknown contam nants present 1h a biological sanple
may be recited. [0076] 2. Treating reagent 2-1. pH of
treating reagent-sanple m xture For conducting RNase
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age b P8 & RANRKS 1818 Jdeald YeaPtXBH Sy BeEP€ined. The
[0077] Further, 1n the present invention, since the
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(the item 3. below) , preparing operation and heati ng

opelat 1 pnceht el XhULEELIBY ogR@atX8aHed,i B alY¥ing
order. That is, the essential requirement is that the
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is present in an al kaline solution conprising at | east
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operation. For exanple, it is perm ssible that one or
batdrafettederived 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 present in a
biclogical sample may be recited.
[007¢€]
2. Treating reagent
2-1. pH of treating reagent—samplé mixture

For conducting RNase inactivation in a sample, 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



sanple and the treating reagent is/are heated, and
then they are mxed. In other words, it is

perm ssible that the mxed solution is subjected to a
heating condition at the sane tine it is prepared.

For exanple, it is pernissibbq that a m xed sol ution
of a sanple and a treating reagent is prepared at room
tenperature and is subjected to a heating condition.

In this case, the treating reagent is usually used as
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sanpl e-treating reagent mxture. Hereinafter, the
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this reducing agent-sanple m xed sol ution havi ng
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reagent and the sanple (treating reagent-sanple
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8.1 to 11.1. Depending on the sanple,

solution is subjected to a heating condition at the same time
it is prepared.

For example, it is permissible that a mixed solution
of a sample and a treating reagent is prepared at room
temperature and is subjected to a heating condition. 1In this
case, the treating reagent is usually 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
at room temperature; pH of the obtained reducing agent-sample
mixed solution is adjusted (described later); and the
reducing agent-sample mixed solution having adjusted pH is
subjected to a heating condition. 1In this case, the treating
reagent itself having a composition as will be shown below

is not used, however, the reducing agent-sample mixed

solution having adjusted pH corresponds to the aforementioned



there is a case that pHis preferably 9.0 to 11.1. As
such a case, the case using an excrenent sanple
(particularly fecal sanple) or a sanple derived
therefromas a sanple is exenplified. [0079] For
adjusting to such an alkaling envi ronment, an

al kal i ne buffer and/or an al &Iine subst ance nmay be
contained in the treating reagent. [0080] Exanples of
an aIkaIine buf fer which nay be contained in the

t|n ent i ncl ude i Tris ..
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there is a case that pH is preferably 2.0 to 11.1. As such
a case, the case using an excremnent sample (particularly fecal
sample} or a sample derived therefrom as a sample is
exemplified.

[0079]

For adjusting to such an alkaline environment, an
alkaline buffer and/or an alkaline substance may be contained
in the treating reagent.

[0080]

Examples of an alkaline buffer which may be contained
in the treating reagent includer but are not limited to, Tris
buffer solution, Good buffer solution, borate buffer solution,
and carbonate buffer sclution. 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




treating reagent is 0.1 nMto saturated concentration
(saturated concentration at roomtenperature), and
preferably 1 nMto a saturated concentration
(saturated concentration at roomtenperature)
although it differs depending on the kind of alkaline
substance, kind and a concentration of a sanple, and
a mxing ratio with a sanple. [0083] 2-2. Reducing
agent As a reduci ng agent contained in a treating
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ki nds. [0084] A concentration of & reducing agent in
pherianeatiineg .34 reagent is 0.1 mMMto a saturated
concentration (a saturated concentration at room
tfegpenature), and preferably from1l nm to a saturated
concentration (saturated concentration at room
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of reducing agent, kind and a concentration of a
sarplténgandagreri Xind Jatmdd v tdnttusagd ecoh&88bration
(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 thicl group.

As a thiol-type reducing agent, dithiothreitol (DTT),
mercaptoethancl and the like may be exemplified. Typical
mercaptoethancl is Z-mercaptoethancl. These reducing
agents may be used singly or in combination of plural kinds.

[0084]

A concentration of a reducing agent in the treating




A concentration of a reducing agent in the m xture of
treating reagent and sanple may be, for exanple, 0.1
mMto 1 M preferably 1 mMMto 100 nM Wen the sanpl e
is a blood sanple, there is a case that it is nore
preferably 0.05 mM to 20 mMgyFurther, when the sanple
Is an excrenment sanple or an excrenent-derived
sanple, there is a case that it is nore preferably
2.5 mMMto 25 mM dependi ng on the kind of the reducing
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menbrane structure resulting

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 sample is an excrement sample
or 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
reducing agent, the kind and a concentration of the sample
and so on.
[0C8E]
2-3. Additive

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

[0087]

Further, the treating reagent may further contain -



fromdifference in kind of an RNA-incl udi ng body,
difference in pHresulting fromdifference in a used
anmount of an al kaline substance and so |ike. Treating
time is for exanple, about 1 second to 60 m nutes,
preferably 30 seconds to 30 ginutes, and nore
preferably from 30 seconds t o0 about 15 m nutes.

[0089] A treating tenperature is preferably 30C or

hi gher. Wen the sanple is an excrenent sanple or an

t-derj\ pl e, the treating tenperature is,
poTeled :%:l,ysaabec%lﬂsa%e%'o 100C, or about 45C to 100G,
ng@@ﬁably 55C to 80C depending on the heating tine,

nore preferably 60C to 75C depending on the
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tenperature may be equal to or nore.than 60C, for
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extraction By conducting a heating treatnment using the
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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 sample 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

treatment is executed at 80 to 85°C, the treating time may

be 30 seconds to 5 minutes.



RNase. In the present invention, since the both
treatnents can be executed by such a sinple operation
only by a heating treatment using the above treating
reagent, it is possible to extract RNA rapidly and
stably. [0091] In inactivatigﬁaof RNase, RNase is
denaturated so that its enzymatic active site no

| onger functions. RNase is generally stable to heat,
so that it is not inactivated so readily even when it
ir$oRW; under a heating condition. However, by the
ﬁeatidg operation using the treating reagent
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to extract RNA rapidly and stably.

[0081]

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 condition.
However, by the heating operation using the treating reagent
according to the present invention, such RNase can be
inactivated.

[0092]

The wording “extraction of RNA from inside of an
RNA-including body” means that a membrane structure of the
RNA—includingbodyisbroken,andRNAincludedinthenmmbrane

structure is exposed to an environment cutside the membrane.

- RNase which was present in the extramembrane environment of



to make - RNA be exposed to the extranenbrane

envi ronnent of the RNA-including body. This allows
RNA to be present stably even if the exposed RNA is
not purified inmrediately. [0093] 5. Treated sanple
solution In this manner, it @3 possible to obtain a
treated sanple liquid in which RNase is inactivated
and RNA is exposed. The treated sanple |iquid may be
subjected to various steps. For exanple, it may be
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[0093]
5. Treated sample solution

Inthis mannef, it ispossible to obtain a treated sample
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 methed, a
hybridization method and the like. 1In the treated sample
iiguid obtained by the method éf the present invention, RNase
is inactivated. Therefore, the treated sample liquid
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 liguid obtained by the method

of the present invention and subjected to any other additional

treatment may also be subjected to the aforementioned steps.



be obtai ned. The obtained treated sanple liquid may be
used for preparation of an anplification reaction
solution. The treated sanple liquid used in an
anplification reaction solution nmay be obtained as a
liquid to which no other tregtment is executed after
the heating treatnent described above, or as a

super nat ant obtai ned by centrifugation follow ng the
heating treatnment, or as a filtrate obtained by

f r T S | eqLi gHEd . i ' th an
Pdﬂ éﬂéﬂg%?%gﬁ?%%ggggg?lgﬁPs%?t%?g%g?ong%ﬁgﬂ %gnm

rrFeﬂPEﬁaol_nlzas@lé’rﬁ' Ohd H@M@%nﬂ@&@lwett_»éseﬁgﬂtgag%ﬁ as

liquidis alkaline, when pH of the mixture

At 180 FAE &h | 4G B aﬂQoiQ@;éﬁpﬂnh? gat LQBmpeaetikan
solution 1s out of a reaction condition of enzyne it

i omwressary to adjust pH of the mxture to fal
wi thin an optimum condition at an appropriate stage

fg ommgd1ieri ddwe; dieatéagr isgasseatiba start of
anplification reaction. Optinmum pH and an adj usti ng

met hod mf tPid mnher BPHOPEL dbed Yaleter mhnedebyetihesfipie
skilled in the art. As to 39 optinum condition of pH,

dhieruistid ahiichhRREEENgsSUhstaneetetihahd i rim bid $x@bsed can
RNA anplification reaction during is present in a

e cbitaingyist efheasb a1 heder esiord bethdlat @i quit msy be used
also effective to adjust pHto alkaline region to
supprespacttiien yof dntdeplihibatiog sebstabrescAsttion.
such optimum pH, reference nay be nade to Japanese

Pat ent T tﬁﬂhﬁﬂﬂ)qnmplaxﬂlqm1®nwsedapaneseaﬂpnmﬁncatlon
No. 3452717 publication.

reaction sclutionmay be obtained as a liquid to which no other
treatment is executed after the heating treatment described
above, or as a supernatant 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
scluticen. However, since the treated sample liquid is
alkaline, when pH of the mixture of the treated sample liquid
and the amplification reaction solution is out of a reaction
condition of enzyme it is necessary to adjust pH of the mixture
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



[0095] 6-1. Basic conposition of anplification
reaction solution As an RNA anplification reaction
nmet hod, an RT-PCR net hod may be recited, however, any
ot her methods for conducting RNA anplification may be
used without limted to theagbove. Conposition of the
anplification reaction solution is not particularly
limted, and nay be appropriately determ ned by those
skilled in the art. [0096] Wwen RT-PCR is executed as

o MR RIS G Y ea%hiegl;SuEB %Yi?ﬁiﬁi‘%?ﬁéegubgtance

e reaction fOfﬁ]GXG preparing a mX

%h%‘%%ﬁﬁ‘i‘b%é%r%hh%%ff‘&ét i 51‘?%%%'c‘%ﬂo§1°&19%i98 fs%re sent

In atu causi ng reaction iIn he tu

a¢dbnge PR oRf s F HEaRT afsegfg.tl'loﬂepﬂé’gé‘fi%ég BER it is also

reaction sol ution prepar In other tu to cause a

REReJtaad ORI biles Jﬂ@a§iﬁ@)red1rbrf bg é’lﬁﬁfﬂés@‘actl\rlty

form executed "by preparing a mxture of a treated

SAMhE inhdwid s @b Elant8aCtAPBoSAUAH bPBikAmdbH URBFference
causing RT reaction in the tube, 40 and adding a

FaC bieOmagiel ihbi gaphaksBCRatenth8oRT340a6bb0pupREed¥ebn and
in the tube, to cause PCR reaction (One tube-Two

Faepe sandteritherd ea4sonm T asub EXestied. by preparing
both an RT reaction solution and a PCR reaction

dolg@gsilon in a tube, and mxing themwith a treated
sanmple liquid, to conduct RT reaction and PCR
lee-dct iBars ise quenidsald jor{ Qe dmbet £neasi@p) reafd08d] 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 reaction
solution is not particularly limited, and may be
appropriately determined by those skilled in.the art.
{009¢]

When RT-PCR is executed as an RNA amplifiéation
reaction, it may be executed in the reaction form executed
by preparing a mixture of a treated sample liquid and a
reaction soiution 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 other tube, to cause a PCR
reaction (Two tube-Two step); in the reaction form executed

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

reaction solution in a tube, causing RT reaction in the tube,



Therefore, when RT-PCR is executed, the RNA

anplification reaction solution to be mxed with the

treated sanple liquid may be an RT reaction solution

or a mxed solution of an RT reaction solution and a

PCR reaction solution depenQ'ng on the above

execution form [0098] As an RT reaction sol ution,

those known in the art may be used w thout any

restriction. Typically, it contains a pH buffer

uti |t 1 mer eoxyrib eot i des, . an .

AL PR P S R LA W 8 R 3 TRt
[ k ed,,. ho o e ch d _

B RabRR gt L R C T R Pt SR T TR BT

g%.@g{) ;oghidg%u%h%%iegﬁt&%mfwﬁf%k8ﬂﬁté§e§¥f’ég€b£99ng both

poi synthesis nc synt hesrs.

Fape Gl eedioe A STCASLO RS SR M Ao,

Examak es$ngf theyel sents ansedd it asgpidalife g, bvb f%ﬁduct RT

not limtéd to, reverse transcriptases <derived from

2¥heR 10el EAY PUR &S SHCTo RS SR BSS0G) aleld ¥hbEsofd step) .
(RAV) and Avi an nyel obl astosis virus (AW); reverse

ttpanggri ptases derived fromnurine retroviruses such
as Mol oney nmurine | eukema virus (MMLV); and Tth DNA

pol ynmerase e ek, Veathey M-Il mus dhrim) [se £:0099]
As a PCR reaction solution, those known in the art my

ampls €d cufttibeuteany ibass616t i 6N tdBBefidkdd withh the treated
contalns a
sample liquid 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 above salts, MgCl,, KC1
and the like are used, however, it may be changéd te 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 reversely
transcript RNA to cDNA. Examples of reverse transcriptase

include, but are not limited to, reverse transcriptases

derived from avian retroviruses such as Rous associated virus



pH buffer solution, salts, priners,

deoxyri bonucl eoti des, and heat resistant DNA

pol ynmerase. As the above salts, Myd 2, KCl or the
like is used, however, it may be changed to other
salts as appropriate. By thejsyermpriner, it is nmeant
ol i gonucl eoti de that functlons as a starting point of
synthesis in anplification of nucleic acid. Heat

resi stant DNA pol ynerase used in PCR weans a

Rwa‘%ﬂe Qf%‘,\éb&tn?nlﬁi%%la%031@ashbf@§' B0, nT Jt:%érs?

synt hesi zes ompriner as a pase

@Eaﬁ@%ﬁc@.@rt'a%te% Q@lJ&?'ﬁcﬂfﬂB\@\k&? %Uf@&f?@ségcgvggﬁ as

but are not limted to, Tag ynmerase derive

f-deEhE%%ﬁP§néq}@I k&HSa V-Etﬁ%gﬁME‘?l h@SEr %'N&e??% merase

from Ther nus t her nophi | us; ynerase

HE@MY <BY FRGRC QU il t@%nﬁfﬂﬂ’fﬁﬁf@.se' Pwo DNA
pol ynerase; and mxture of 'these heat resistant DNA

pobywwgr ases. [0100] Since Tth DNA pol ynerase has both
RT activity and PCR activity, it is advantageous in

that oRbya R kidittOforERBY MR ionS £REHErREoWA in the art may
conducting RT-PCR in one tube-One step. 42 [0101]

Be2usAddivitMeuitnaagpkebieatitoBnr. eagéheRas ol it i @Nc¥heRins a
a biological sanple or a |iving body-derived sanple

P8 bsédeas salsaipng Geprd,sipidnedtr HNALd sy b gudDEyt ides,
and RNase, a treated sanple liquid obtained after

anddigmntesiietanheDbpvd viasad.napkidtad abbvansh RN, MgCl,,
extraction from inside of the RNA-including body may
Eont ar ntlze sibst dscastlat 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 amplification of nucleic acid. Heat resistant
DNA polymerase used in PCRmeans a polymerase having excellent
heat resistance that synthesizes DNA from primer as a base
point. Examples of appropriate heat resistant DNA
polymerase include, but are not limited to, Tag DNA polymerase
derived from Thermus aquaticus; Tth DNA polymerase derived
from Thermus thermophilus; KOD DNA polymerase derived from
Pyrococcus, Pfu DN.A pelymerase, Pwo DNA polymerase; and
mixture of these heat resistant DNA polymerases.
[01060]

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.



inhibits RNA anplification reaction. Wen such a
treated sanple liquidis mxed with an anplification
reaction solution, the substance that inhibits the
RNA anplification reaction is present in the reaction
system This may result in iggsufficient proceeding of
the anplification reaction. 0102] Concrete exanpl es
of a substance that inhibits an RNA anplification
reaction include substances present inside or outside
(ﬂofgﬂls such as for exanple pignents, and sone ki nds
0 pr&tein and sugar in biological sanples. [0103] For

S|Py 1”191@&ti1¥' A ?f.f?&‘&@léﬂ kBREREbRNgo1 BEBSRance,

an additive selecte rom sul f at ed pol ysaccharide and

pol yamvﬂ?er{mé’okf)% Hseded D ézhﬁfpéeé?n& \ Dy enki BRdyFEd@4ked

As sulfated p sactcharid he one selected from

hepatid. 1 dexlian syl éaﬁ 1e hepds A sad fat enachoerdneiitid body

sul f'ate, dermatan sulfate, funoran, sulfated agarose,

Qﬁui@@&&Qﬂe%nﬁﬁeaﬁgﬂpgaﬁﬁﬂe Iﬂ@@i@aﬂytéiﬂédﬂéﬂier treatment
curdlan, and salts thereof nay be used. Anong these,

Wﬁﬂﬁrﬁﬁbfﬁﬁb#éSRﬁééé,1n§@ﬂldﬁﬁibﬂnaﬁd|Rﬂheeandabtion from
salt are preferred. Sulfated polysaccharide nmay be

usesh ¢ _E yhemrim- iaaihidiatg 8adgf msevweradaikangsostance that
[0105] It suffices that sulfated polysaccharide is
caishesl RNA amplification reaction. When such a treated
sample liquid is mixed with an amplification reaction
solution, the substance that inhibits the RNA amplification
reaction 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 as for example pigments, and some kinds
of protein and sugar in biological samples.

10103]

For suppressing activity of such an inhibiting
substance, an additive selected from sulfated polysaccharide
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,



in the reaction systemat the tinme of an RNA
anplification reaction. Therefore, sulfated

pol ysacchari de may be added to either one of the
treating reagent used in the heating treatnent, the
treated sanple liquid after the heati ng treatnent,
the anplification reaction solution, and the mxture
of treated sanple liquid and anplification reaction
solution. [0106] As to a used amount of sulfated

SSRGS LED, FaPEan, anc
solsaceiot e 08 ! IBGHIEURL 0L LA LERI A e,

WhisC s ;one s%félafH’éee Ha suld aéa?f% n%).‘p% %’ﬁf‘%f%g%ég? I§i1fated

frequently used as an anticoagu .
WEMRIocHAr il RODHLREEL 10 S 8 %qpééﬁlggféggsﬂgﬁ%f gdveral

or “presence In a PCR reaction sof at 1 on
hepard n itself is known as a PCR inhibiting
subst ance. However, when sulfated pol ysaccharide such
gelmeparin is used in the present 44 invention, as
the used anobunt, any anount that suppresses activity

of i nhithi §i:0gisubstieae s Offdtled SRANRE NG RRis contained
reaction is acceptable w thout any particul ar

Lihmchat reBctiexckyditkg s¥clRnantameust hhaknAhgmplification
sul fat ed pol ysaccharide itself acts as an inhibiting

sehsttdnee ofhBFefeget i enl&adBCRo1keaethamridASmbd be added
concrete anobunt concerning sulfated polysacchari de,

the elitrhermaticom falithd tstddaiefl reagent used in the heating
treatment, the treated sample liquid after the heating
treatment, the amplification reaction scluticn, and the
mixture of treated sample liquid and amplification reaction
solution.

[0106]

As to a used amount of sulfated polysaccharide, an
effective concentration range varies depending on molecular
welght of sulfated polysaccharide, and existing amount of
amplification reaction inhibiting substance.

For example, heparin which is one example of sulfated
polysaccharide is frequently used as an anticoagulant of
blood, however, it is considered to be a substance undesired
for presence in a PCR reaction solution because heparin itself

is known as a PCR inhibiting substance. However, when

sulfated polysaccharide such as heparin is used in the present



pol ysaccharide are described in Japanese Unexam ned
Pat ent Publication No. 2000-93176. Concretely, as a
used anmount of heparin, 0.1 g/nL or nore, preferably
0.3 g/m, to 50 g/nL is added to a final reaction
solution in which a treated aﬂnple liquid and an RNA
anplification reaction soluti'on are m xed. [0107]

Pol yami ne is a generic name for hydrocarbon having two
or nore primary or secondary am no groups. Sone ki nds

sy o Tt Gl ThePeo R b BRAC fBpresses
165 jd ane. activel t hesi d
P P oA A AT ol o Ber 58 e 2or

%%taic\{:iitoinesisarq(ecciré Vten fee%ﬂly%u'l[aﬁ%ﬂ?;%ggt{gﬁlggl i’%gjje_ggtion,

in the preésen jon,” an yani ne” may
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pol yam ne is contained in a reaction systemat the

bloll& sefc JMA it lairfdl eldlsicon Pe@ashi @BpatBekefilt8amined Patent
pol yam ne may be added to either one of the treated

sapplieatliicguing afZrotdm heati ng treatment, the
anplification

Concretely, as a used amount of heparin, 0.1 ug/mL or
more, preferably 0.3 pg/mL to 50 pg/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
Oor more primary or secondary amino groups. Some kinds of
polyamine are present in a living body, and are abundantly
contained in tissues where protein and nucleic acid are
actively synthesized, and have a variety of physiolegical
activities. However, such activities are not necessary
requested for polyamine in the present invention, 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,



reaction solution, and the m xture of treated sanple
l[iquid and anplification reaction solution. The above
i nformati on about polyamne is described in detail in
Japanese Unexam ned Patent Publication No.6-277061,
and reference is also made to this publication for
t he used anount of polyam'ne4 [0109] In the present
i nvention, an additive selected from al bum n (Bovine
Serum Al bum n; BSA) and nonionic surfactant my be
contained in the final reactjon solution in which the
@P@éﬂr@di@eﬁmmqqf@m@%%@wtﬂah%thﬂ%@t%ramnef
reaction solution is mxed. These additives may be
IeaeRATHiRMEMe AHdREDR S Ay henepedanine .
SI ﬂ§r1|s a generic nane of a group of soluble
otV contained in cells and body fluids of
ani mal s .and pl.ants,. Re fsentatiye exanpl es.i.ncl ude
£2 ba
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be a or éxanpl , er  one
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an anp I catlon reac I on sol ution,
about polyamine is described in detail in Japanese Unexamined

Patent Publication No.6-277061, and reference is alsc made
to this publication for the used amount of polyamine.
[0109]

In the present invention, an additive selected from
albumin (Bovine Serum Albumin; BSA) and nonionic surfactant
may be contained in the final reaction scolution in which the
treated sample liquid and the RNA amplification reaction
solution is mixed. These additives may be used together with
the above polyamine.

[0110]

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

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




m xture of treated sanple liquid after the heating
treatnment and pH adjustnent and anplification

reaction solution. Albumn exerts a simlar effect

even when it is not uniformy mxed in the fina

reaction solution (for exanple, in such a case that

al bumn is added to the treaﬁ@d sanple liquid after

the heating treatnent and pH adjustnent and then the

RNA anmplification reaction solution is m xed w thout
stirring) The above information about albumin is

déese beg ium @dbarin i paparevdabigxaiicAed rpdyepnd bovine
Publ i cati on No. 2001- 8685, and reference is al so_nmde
SR $ Lpubtinc Asi BATE PTEFRTESRd AeRiiRin difs éll%uﬁqlﬁllted to
[0111] A nonionic surfactant is selected, for exanp

frheHe pobyByet. hyilén%uésin%%aﬁh%rﬁﬂrwm els mtalned in a
pol yoxyet hyl ene octyl phenyl ether
FEAFRAREY

SHRB $6r BRERR 1TROAG) BNﬁaﬁ@PlbgF%%ﬁ@PhWéﬁElon

sorbi tan (20), nonol aurate

%@F&ﬁqqeeda ,Eeémtlﬁ’emﬁ& Gx‘i‘/é@%\gl%%e g%ﬁﬂaﬁﬂﬁ’éﬁrl either one
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hgji H%%%fggr%% aaese qh agéggﬁgg%tent P%Pl @&J%Qeatment
alﬂ’C!f & cfju?%%_rﬁ ha?n Se?rgpfj@ygétfén rgggfgghcsolutlon.
Albumin 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
0of 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 exemplified. As the polyoxyethylene

octylphenyl ether, polyoxyethylene (9) octylphenyl ether



As a procedure of RNA anplification, after subjecting
a sanple to a heat treatnent using the treating
reagent as described above, the obtained treated
sanple liquid is mxed wth a reaction solution and
pH is adjusted as appropriate, and then anplification
reaction is conducted in a kffdwn manner. In an RT
reaction, a reaction is allowed for about 30 m nutes
to one hour at a tenperature suited for selected
primers and reverse transcriptase. In PCR a region

satrviicse 8-BOHNEEA ) pr i pebyoxvearhy I enedl By acealiaiy 1 ether
the follow ng three steps; a denaturation step for
ddrittamatd P ODNR Y @ B¢agFedst rand DNA by heat
denaturation; an annealing step of causing priners ,
sandwi i Gbe e dindw s O BRIout 8dnopd oRykr sHirféctant 1is
and a pol ynerization step of conductlng a priner ) ,
ARSGRIRAS LB T LRAPAIAI DAIBEPRA gdighfitagabljcation
t he resence of deaoxyribonucleotides, [0113] 7. . .
@q-@éf*%?%@a}ddirﬁgetr@%l% 20 TRRS |[RPatt|¥‘d1-T* REPHGGAtLOD
d tqf RNA extraction_net hod, of ,the esent
?ﬁr%iferﬁ DHSY RPUR Rt | FaRPRHOBES R'Nég afhagt-
bi ol ogi cal sanple and RNA extraction frominside of
a -i ncludi ng body can be realized, it is possible

L0 0 AP PRLLERLRL R L, L R SRRt s
tclslodsyarritprllet hteo t};li %le%%i %%:lea%%te'usli%J %h%l %geating reagent as
described above, the obtained treated sample liquid is mixed
with a reaction solution and pH is adjusted as appropriate,
and then ampliification 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
to hybridize; and a polymerization step of conducting a primer
extension reaction under action of DNA polymerase in the
presence of deoxyribonucleotides.

[0113]

7. Effect



expected that for the extracted RNA, influence of
adsorption and enbednent by contam nants such as
proteins contained in the biol ogical sanple can be
suppressed. Therefore, the RNA extraction nethod of
the present invention is effective for subsequent
detection, analysis of RNA afi the like. That is, the
treated sanple |liquid my be subjected to subsequent
processes such as detection, analysis of RNA and the
i ke w thout being subjected to any other treatnent,
or wi t ACeREGiNG ke mihe Rleessingct i Batieptaesed agyl the RNA
dilution, adjustnment of pH addition of an additive
aKarastépn TeéhetooE, e RIGRANG idyatel bt %R the
gresent I nvention, w thout _worrying about influence
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§ﬁgpr!>foiéc_9i'égl éatmﬁ»fe %%%Sﬂaglsqlﬁppressed. 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 liquid may be subjected to subsequent
processes such as detection, analysis of RNA and the like
without being subjected to any other treatment, or with only
minimum necessary treatments such as dilution, adjustment of
pPH, 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
has been worried about at the time of conventionally executed
RNA extraction, purification and the like, it is possible to
conduct such a process in a simple and rapid manner. For
example, the present invention may be used in a previous stage
for RNA purification.

[0114]



mtigate or suppress the activity of the inhibiting

substance on nucleic acid synthesis, and anplify RNA
present in the sanple in a sinple, stable and

effective manner, for exanple, by dilution, by

adj ustment of pH, or by containment of an appropriate
additive in the anplificati od9reaction sol ution.

[0115] Also by using the present invention, it is

possible to analyze foreign organisnms lurking in the

bi ol ogi cal sanple (for exanple, as an RNA virus,
retroviticgeorddn@Stei the RMRVHetantithemkikel, ofiothei pussent
(SRSV) , rotavirus, hepatitis Cvirus (HCV) and so

anyveard orundiy, dsachertiimanicadisivatkiedn ofirkNase ain a

cells (for exanple, cancer cell and the like) in a

Siigglog igmed seamle machdNA Rytiteetigy tisdmglnskede of an
resent invention, it 1is possible to conduct analysis
NAoipcdssda gy brdybyl ddteprissablef tarRp 1 i EnddtA peesent in

cell or base sequencing, and analysis and production

Sheasa@Rdcedded pioRder ByabbrRAasFogifAgcetie masngg.e Even

and rapid manner. Further, by using the present o

WREENE ShsdRnge ShAt oifeRittamlel el B@akd synthesis is

atnospheric air, 50 soil, water and the |ike,

Gerdadprchtt ™t $he HrGdShAREMHe estduidy tHe 15 possible to

gngronnent sanpl e na% be possi ble. [0116]. . The RNA

rEE-EdC by WHE 45 B PP A rekden P Ioihe Rahdbdddmg substance

LAeItha e sty 0 e trenti o sepemnlor e
sample in a simple, stable and 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 fbreign organisms lurking in the biologidal sample
(for example, as 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 pessible to conduct analysis of expressed gene by detection
of mRNA transcribed in cell or base sequencing, and analysis
and production of an expressed product by ¢DNA cloning, in
a simple and rapid manner. Further, by using the present

invention for an environment sample such as atmospheric air,



[0117] In the follow ng, the present invention wll
be explained in nore detail by way of Exanpl es,
however, the present invention will not be limted to
these Exanples. [0118] <Exanple 1> In the present
exanpl e, a nodel specinmen obtained by adding an
RNA- i ncl udi ng body to human $8rum (conprising RNase)
was used as a sanple, and to this sanple, distilled
wat er (for conparison), a NaOH aqueous solution (for
conparison), a DIT aqueous solution (for conparison),
soid, RabpirRER atpeeblise s clang lapressrvitega &8 oy aara@nigg test
reagent of the present invention was added, and a
H@attilfy areatarsran hwefameloh dife doe R@RIS k- RNA
extraction was exam ned. [0119] Concretely, as an
1%41%cl udi ng body, Arnmored RNA HepatitisC Virus
(Gbnotﬁfe 2@% Catal og #: 42011 rmade by 51 Anbion wa
used exfa@GHad Py the Eﬁeeaamarrqaﬁe%eérﬁfge present
(v/v) of hunan serum and an Arnored RNA Hepatitis
VEOVER T 168} J1a 0 P et Gf SR d- alsr Bped BUNAsT a%%| @r stored
Four 0.5 nL tubes each charged with 4 L of the
GG Ieh VBT Pr A WhRPAERERE - t ube was added with
16 L of (1) distilled water (for conparison), (2) 10
nmM NaOH aqueous solution (for conparison), (3) 10 nM
EFT a%%%gus solution (for conparison), or (4) aqueous
conprising 10 nM NaCH and 10 nM DIT as a

[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 compariscon), a NaOH agueocus solution (for
comparison), a DTT agqueous solution (for comparison), or a
NaOH-DTIT agueous scolution serving as a treating reagent of
the present invention was added, and a heating treatment was
conducted, and then RNA extraction was examined.

[0112]
Concretely, as an RNA-including body, Armored RNA

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



treating reagent of the present invention,

respectively, and heated at 85C for one m nute.

[0120] For exam ning RNA extraction, RT-PCR was

conducted wusing each treated sanple liquid after a
heating treatnment as a tenplate and using a prinmer

that is specific to HCV RNA. ®bre specifically,

i medi ately after the heating treatnent, 1 L of the
treated sanple |iquid was added per 50 L of the

reaction solution, and then RT-PCR was conducted. A
Frivern weedident. ad IRTde bapeicdmenatn vhilgbrem €62 1 get amounts
having a base sequence which is conplenentary to HCV .
RN, V)areff themas upsegnennd POR hasoceddBiRedenptafris C Virus
addi ng ol i gonucl eotide having a base sequence which

i 30 onpt e nestarsed yasmivep REs} 28HPILA -t hEowT 0. 5mL tubes
reaction. A product derived fromRNA in the test

Ra RCRhiag g24Uw bph 4Sphushtes speabren prentepseppsedasand each

fol lows: (5' priner) _
5 ul@y 03T CrAQEEATEGUET - 81 s621 1edE@REBING £ O

(3" priper) 5 GI%&IITATC%&EIAEWACCACA 3 SE?
ICFPW%SC[’IMM]E ) n%0 ZH REOH AU 3 EBILUELSR, (TRRFRETIson)
0 mM Tris-HC1, 35 MM KC1, 1.5 WM MyCl2, each 200 M

of 3 AT MY EEL JTHRORRISOYFFRON? W—’D??mpar&sm of OF

pri nmer nits/50 L of Inhlm
(e EroL T ShPacoTaEARFhIan BY Naon 107 prT as 2

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 liguid was added per
50 uL 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’ -CTTCACGCAGARAGCGTCTAGCCATGGCGT-3'



units/50 L of AW/ XL reverse transcriptase (Takara
Bio, Shiga, Japan) to which 1 mMtriethylenetetranm ne
and 0.5 g/nL of heparin sodiumwere added. RT

reacti on was conducted at 55 C for 30 mnutes. After
the reaction, reverse transcriptase was inactivated by
treating at 95C for 5 ninutedZ [0122] After the RT
reaction, the above RT reaction solution was added
with each 20 pnol of 5 prinmer, and 1.25 units of Taq
DNA pol ynmerase (Pl atinunmraqg: |nvitrogen, CA USA), and
sififfeciledNe ol PCR. PCR was conducted in the follow ng
manner: 2 mnutes at 94C, and 40 cycles under ,
condi t i GHs Wi imar ks e2onelEC R ARECACCEBATREREACERCEHER 3
and 60 seconds at 72C, and final polynerization for 7
niSRA eBP No72C. [0123] After conpletion of PCR, 5 L of
a reaction solution 53 was subjected to detection by
el®edtbphoresis in a solution of 0.5 Rg/nL ethidium

br om de- added TAE (40 nM Tr.i s-acetate,. 1 ED ,

conpr i éﬁ@%.%@%’@%ﬁdﬁ% Sm%%}’rdﬁ%ﬂ&a&gnmgnf&@#rls_liu’
arrsplification products is shown in Fig. 1. In Fqu. d]G

M> SRbKS lrhd - PeBl| Yobt2a edhe 28y R@rogz@bT%g fTF, dGTP and
4X174- RF DNA di gested by Hi pclli, and é 2,.3 d i £
et 4 vlyDERowP t hetMr @EuPt sPHATREG” dP tPPIlEﬁ/%QtéL ©

(o RGTar P oh 1536 R 8 2 br e aqusgaga.  JaBahT’ and s
units/50 pL of AMV XL reverse transcriptase (Takara Bio, Shiga,
Japan) to which 1 mM triethylenetetramine 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 reacticn solution
was added with each 20 pmol of 5’ primer, and 1.25 units of
Tag DNA polymerase (PlatinumTaqg: Invitrogen, CA, USA), and
subjected to PCR. |

PCR was conducted in the following manner: 2 minutes
at 24°C, and 40 cycles under conditions of 30 seconds at 84°C,
30 seconds at 60°C, and 60 seconds at 72°C, and final
polymerization for 7 minutes at 72°C.

[0123]

After completion of PCR, 5 puL of a reaction solution



solution (for conparison), and 10 nMof a NaCH | O nmM

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

the specinmen (Lane 4), 244 bgkif an anplification

product which is specific tod "RNA (arrow in the

drawi ng) is obtained. [0125) <Exanple 2> In the

present exanple, four kinds of treated sanple |[|iquids
obtained in Exanple 1 were subjected to RT-PCR in the
yafeswhnAcEedst ¢ rategipt @t Pwuflectdiophoie Figr in gagolution
under refrigeration, and storage stability of RNA

aft @r S ssa/melcetbadinasb exphfinedddednthl i Gism¥f TRIs-acetate,
reaction, PCR reaction_and electrophoresis are as

daM¥ BOTRhoSEmPRIEkAfpPedS. 2EREOSS- sHoWRLaFErophoretogram
el ect r ophor et ogr am of anplLfication_groducts. ILn _Fig.

ot ﬁPEﬁgﬁécétﬁeguPFOGFcéSsF%eshﬁyRe¥ (5%@'hb'oﬁ“ Fig. 1, M
$X174- RF 54 DNA dEgested by Hi ncll 1, 2, 3 and 4
pBgpEcithge g ssdwathe Sieduimar ke nZ;?fzﬂ 9 19EddRdat £FRF DNA
for conparison 10 f OH, aqueous sal uti on

i SPERrhaY 20T A iator 2a BT hdeabectarimoanow the
for .caonpariso a 0 m\V of NaOH- 10 v DTT

REaGIES BaAE DNSFALARE) NG TPeRdER GFTPRE BPasand T of a
' ntio 0126]. Fi 2 denonstrates.th
NRYET e as sonttien Praf StRR S AhEn Rt o Sy Saneous
ghﬁﬂ%i%%?(%%% %%ﬁg%fy%on), and 10 mM of a NaQOH-10 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
liguids obtained in Example 1 were subjected to RT-PCR in the
same manner as in Example 1 after storing for 1 day under
refrigeration, and 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



anplification product which is specific to HCV RNA
(arrowin the drawing) is obtained even after |apse
of one day froman extraction treatnent. This shows
that RNA after extraction by the treating reagent of
the present invention exists stably. [0127] The
foregoing results of Exanpl e$4l and 2 suggest that
RNA of virus in serumcan be anal yzed by the treating
reagent of the present invention. Therefore, it is
confirmed that by using the treating reagent of the
pes dngeismeenbiyolHin &NB , can 2he 3extd at tre facgm el y show the
RNA- i ncl udi ng body contained in a biological sanple
gresnd 9 iveetyy dd sdiinples opéeat | (Gor [OIREjriscENandifemdt of a
i nfl uence of tenperature and tinme of heating
tNeddt agneos)so iy igon (ol cSRRSTERM | ubd), mDi@If pLDTot agreous
HCV- p05|t|ve (about 100 11U n) asma speci nen was
doslpErisa, (Bor Lcmpaarwn)%@ryaug%tmbﬁs@f ud i BaCHBY = DTT
A supplied with "Specinen treating reagent for
APIGXET BRI UHBYN NG ingEgaIB) t R hBS A eRfiYsinygntion) .
K.K., the same applies also to Exanples 4, 5, 6 and 7

) was added and stirred. The m xture was

centrlfuged in a BenchTop m crocentrlfugcf at 15000 rpm
for 5 r’h%u@egemgﬁatﬂfﬁée§uE]é?EaW%?fﬂ | rpggent of

o 5L B2 Yo S L 0 00 o geays
aﬁ%ﬁf?icatigﬁ?product which is specific to HCV RNA {arrow in
the drawing) is obtained even after lapse of cone 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 extracted from an RNA-including body contained in a
biological sample or the like by a simple operation.
ro1zs]
<Exémple 3: influence of temperature and 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



sodiumas a treating reagent, stirred well on Vortex
m xer, and incubated in the conditions as shown in
the Table below. |Inmediately after heating, 50 L of
the treated sanple liquid in the tube was mxed with
50 L of Master mx of Anplicor (R) HCV v.2.0 kit
prepared in another tube, an®®HCV signal (OD) was
nmeasured by GeneAnp9600 (Applied Biosystens) according
to a procedure of a qualitative nethod shown in the
attached docunment of Anplicor(R HCV v.2.0 kit. The,
PESL | ABI80US sHOMIEL 9 (388G 30Tand spppeliedpaihhi“feegimen
tabl e show ng absorbance .mhin]is an HCV signal . In
(i U n A ftey SRl itcital” HEY ppdiftedi’'smade by Roche
shown because replication was pade. Fig.. 3 is a graph

R gz Krdi-ue toe BaTS épa%léacﬁl%grﬁ%r%ﬁw%l,esi 5, 6
whi ch the vertical axis rggresents absaor bance and the

REYH ZoRehomxi s SR mid nebt FHgd t i e S5 X HaS 9as
S075. Bloos 6 % BRRTSP SIGTOS RS HAL4 06 40Bb U3 IBR Tor
. 83 q§%§ %§§§ %523 3.80 90C 0.09 3.8%_3_84 %.26 inin
| TR RS 3. B G166 SRS TR G TS TRSj Eepgining
1B¥gg£$£¥gtéi&gguééggérgf%ﬂef60 pL of aqueous solution
comprising 12 mM of NaOH, 12 mM of DTT, and 6 pg/mlL 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 measured by GeneAmp9600 (Appliéd 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 total
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.



is effective for HCV detection by the present nethod.
This result shows that according to the nethod of the
present invention, RNase is inactivated, and HCV RNA
is extracted from inside of HCV virus and functions
as a tenplate for RT-PCR As shown in Fig. 3, it is

al so found that RNA detecti o6 is possible by heating
of about 15 seconds, and a heating tinme nmy be
appropriately sel ected dependi ng on the heating
tenperature. [0131] <Exanple 4: Influence of heating
tite2 At a tenperature of heating treatnent of 85C To
a 1.5 nL SARSTEDT tube, 100 pL of an HCV-positive
(Epdeike 151000 | U/ nL) pl asmepgpeci men was di spensed, and
further 50 L of a PEG aqueous solution was added, an
stirfed. Thiq wagndiden ceqtrhjnfugbd Bnia Benchd g

m crpeentrifoge—at—57 15000 bplll fFor—5_Jnngres 3 md
supef natggnt wels rBf%ved| TH8Yrenpi nidRE prdci

was pdded witH 10Q.08 of jan Z§Reous <SoBWtidn 3.82
conpyising IZ {nmv S’rosl\lac}-l, IZggM o0 Db'&i and 6 g/gal ¢f
hepar i n gsegli unhas—a—t-FeqtRFeagent—Striet—wet —on
Vortex mixer, |andQiQ8cubat ed388 85(C f ¥8¥arilanl 880 ne

shown i nFéhe Tablgdoel ow. 3 gpedi pt elgygpaft €r hads ng,
50 L[ of 90 treategSanpt e Lgui o g t|ube
m xedwith 850 || nb-‘ steér ?ﬁbb of A.,,.'yc]or" " I-IE\%S 210

kit prepared in another tube, and HCV signal (total
nmeasured by GeneAnp9600 (Applied Biosystens)
NCsRlog

g to a procedure of the qualitative

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, RNase is inactivated, and HCV RNA is extracted from
inside of HCV virus and functions as a template 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 appropriately selected depending on the heatirig
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 uL of an HCV-positive
(about 1,000 IU/mL) plasma specimen was dispensed, and
further 50 uL of a PEG aqueous solution was added, and stirred.

This was then centrifuged by a BenchTop microcentrifuge at




met hod shown in the attached docunment of Anplicor")

HCV v. 2. 0 Kkit. 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 highd3dt |evel of detection
sensitivity was obtained by treatnment tinmes of 80

seconds to 160 seconds. [0134] <Conparative Exanple

1> For inspecting effectiveness of detection nethod of

t1He) BB rym esEntS imiverite son and tselpe@D aves theksu @naveshn - The
the sane specinen described in Exanple 4, according
trentdion pro cecke kpititeued § t added wet hodiC8hplnoEnanhaqueous
attached docunment of Anplicor"" HCV v.2.0 kit. In

Goripar ken \aprBeiring 1ehind oBfErQii G Wik ofeBTTeaaRrd 6 Hg/mL
five nore tines, and a neasurenment was nade a total

St 15PaF HesSOREEP RS | %etﬁ%%a%n’éﬁ@g?%ul gEirgefewell on
0.75, 0.76, 1.14, 0.77, 1.30 a ; 06 shown, t ot al

My T e dvitninc @pchknenbps ed §Fg%% oﬁowr g fime shown
average of these six measurenents was 0.96. [0135] In

tHe thet Rog lgeletPied Inedia Rt a@fdebearémg o0 AL of the

treatedsamplellquldlethetubewasnuxedw1th5O;ﬂJofMaster
mix of Amplicor™ HCV v.2.0 kit prepared in another tube, and
HCV signal (total OD) was measured by GeneAmp9%600 (Applied
Biosystems) according to a procedure of the gualitative
method shown in the attached document of Amplicor®™ HCV v.2.0
kit. The results are shown in Data 2 and Fig. 4.

[0132]

[TableZ2]

Data 2

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

TOD |3.73(9.79(9.66|9.78 |8.989.08 [4.81 |6.44 | 4.49 |4.21 |3.1214.40

[0133]
As shown in Data 2, the highest level of detection
sensitivity was obtained by treatment times of 80 seconds to
A160 seconds.
[0134]
<Comparative Example 1>

For inspecting effectiveness of detectionmethod of the




Amplicor(R) HCV v.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 L of RNA extraction solution is obtained from

100 L of plasma (in other words, an RNA extraction

sol ution obtained in Exanpl e58 has ten-tines |arger
concentration). Based on the fact that total OD in
Conparative Exanple 1 is 0.96, it can be concl uded

that sensitivity which is conparable to that obtained

P egenodveranitorral, rettiold OB Wi diersliaed ubi ey that same
the total OD in Exanple 4 is 9.6. In fact, in Exanple
spegipsrafecepribagi Ag Frompbetd Brcqrdigh sinédeppracedure
heating treatnment tinme of 80 to 160 seconds. _From
Phes¥af ive mefhask wivg der dee et pededpedment of
the presgnt invention represented by Example 4 is )
AFPd 40T ealHPe W - & nish ¢ i Vit ORI Giy e SRS e oS
that obhtained in a, conventional nethod represented by
ég’ﬁﬁéﬁ%ﬂr\/@aéxéﬁﬁiéci?:ed[ B 88| MU iS5 ATh | figRERTement

Dl SIRELA LS, a0 e, Mgt Lng. tresl et (B2 T0.ures
ey 39001 L) phasym ppecien ues ShSBetsdyy 2osar oo
LS8 WILERUES SUBS EETUT KHGE A0 8 SOLELIER e cheoe

SRR A I S ag1e Lo 1 prect o tate

[0135]

In the method described in the attached document of
Amplicor® HCV v.2.0 kit conducted in Comparative Example 1,
1,000 uL of an RNA extraction solution is obtained from 100
uL 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 comparable to that obtained in a
conventicnal method is obtained assuming that the total OD
in Example 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



solution conprising 12 nM of NaCH, 12 mM of DIT, and 6
g/m.  of heparin sodiumas a treating reagent, stirred
well on a Vortex m xer, and incubated in the
conditions as shown in the Table below |nmediately
after heating, 50 gL of the treated sanple liquid in
the tube was mixed with 50 L5 Master m x of
Amplicor (R) HCV v.2.0 kit prepared in another tube,
and HCV signal (total OD) was neasured by GeneAnp9600
(Applied Biosystens) according to a procedure of
Gealsittdniiiey rrdtidd lsslmmpamblﬁe w0 t Hete dolfozimedt 1of &
Anplicor. (R HCV v.2.0 kit. The total OD value
GWV@g"rtdtCétﬁJvawe‘lqﬁ mm@%@ Ry tFompaspltyet brapple 1.
HCV concentration (1WnlL) is showm Data 3 bel ow and
ﬁp&3E§ Fig. 5 is a graph showing Data 3, by

re resenting heating time in the horizontal axis and

NS 97, HTHel UGRSR i Ral t et A app Oxt Hati oh MeABing
|s descrlbed based on 60 the result of Exanple 4
CEeGE ANt (93 7] [Table 3] Data 3 1 nn3mnb5 nin
60C 0.16 0.74 1. 3. 36 73_ 80C 1.51 3.82
3. 42 J5c lo§ Ti6EARSGEDT 6¥bs) AGOsHbwRTI ANTHEY-Bositive

about]c 9888 iG?mLFVpe_Lnasa}rtta spg%&]l_tmengwas dispensed, further 50

ML of a PEG aqueous solution was added and stirred. The
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 puL of an agqueous
solution comprising 12 mM of NaOH, 12 mM of DTT, and 6 ug/mL
of heparin sodium as a treating reagent, stirred well on a
Vortex mixer, and incubated in the conditions as shown in the
Table below. Immediately aft_er 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 (total OD) was measured by GeneAmp9%600 (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 concentration (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




tenperature of 60C, a signal is obtained, and RNA of
HCV can be detected. As can be seen fromFig. 5, it
is readily conceivable that even at a tenperature of
60C or less, RNA of HCV can be detected by heating
for along time, for exanple, for 5 mnutes or
longer. It is also readily céﬁbelvable that even at a
heati ng tenperature of higher than 85C, RNA of HCV can
be detected by heating for a short tinme, for exanple,
for 30 seconds to 3 mnutes. [0139] Exanples 3 to 5
dévorimswlte ahdixamp ke hbat Fhg- fenperature ranging
from80C to 85C, a stable signal having |ess

Ydency on a heating time is obtained and high
sensitivity is realized. Therefore, in the conditions
dHG-e i H Exanples 61 3 to 5, it can be consi dered
that 80C to 85C are particularly preferred
tenperature conditions. Vhentmeﬂssperature

Condltl on o ONC + ~ QL'."‘ haat i n 1o nmag |nn ')f\

INro OO CT T U OJU u TToCoT T 11 CTITET TICUY

seconds tq 10 ninutes| noddNifrefdrablyMmm se ond§ i
5 minutes, |and 6GCi | | pore (pt@f ergbly 8F4econds t .37
160 seconds. [GAghe] <[pxany £26> Ijn Exgrgg e 6, each7af
the total o¢ff '
t hree ki nd$—of 5

ekt TTOE— Of DL ASTTH SPERIJEETTS CT RN, By
1 ‘a' [aValaaal V\f\l‘\l alel 1 i IIhf\\A
N S AOTTCL | T LE™J ' LIAYZLIL] NTTYYV
HOV- posi ti ve_( Ak 10h 5890500 |U/ﬁ155 andla 5-6%

[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 temperéture of 60°C or less, RNA of HCV can
be detected by heating for a 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
temperature ranging from 80°C to 85°C, a stéble signal having
less dependency on a heating time is obtained and high
sensitivity is realized. Therefore, in the conditions shown

in Examples




pl asma speci men which is known to be HCV negative was
added wth a PEG aqueous sol ution, and centrifuged,

and the resultant precipitates were used as sanpl es.

In the precipitate of a PEG aqueous solution from

pl asma, not only virus but also a lot of plasm
conponents are present, and &l so RNase is present.

For each sanple, inactivation of RNase and RNA

extraction frominside of RNA-including body were
conduct ed according to the present invention, and

Rﬁ-b@é & CagdpRIGENEd eErAg at FEVCRMABSpEE e particularly
pri 0141] More specifically, to_.a 1.5 nL SARSTEDT

erl LteIP)‘-?elbél‘fa‘é% et FePnfas Hipehedtemprrature

furt er, 50 .2 PEG__aqueous solution was added, and
9% Jefdmﬂrrﬁ%%\}aag tReR> @en@r.%*g@agb%/l%e 3&%%&0 seconds

cracentrifuge at 15009 EEH 5 m nutes,
rlgLPp D BHE S Ras P EFoREG T eF Ve n“*ﬁ‘ﬁ‘@“‘é% t%rSeef}lmfaetse and
dded th 100 4 an a ous s
conplra% B ST Ra P Hed e ot sl Ra%enar L of

Ugﬂt sodlun1as a treating reagent, stirred well on
ex mxer, and incubated at 85C for 2 m nutes.

Jedi teI after heating, 50 L of the treated sanple
Ilqu he tube was mxed with 50 L of Master m x

A L#ﬂé%%?é@.eﬁnea{%%gftk*aéle (SR DERIRORLEES of plasma
%2%%‘ it DY cPHRTATRAREE. (AR 8f AR LEMR nens which are
SHRA Iy bReuayL 98%@%%@&@%;&%@ CHodPrdfat) and a

0 kit. A ter
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 of RNA-including body were
conducted according'fo 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 uL
of plasma specimen was dispensed, and further 50 pL of a PEG
aqueous 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



signal (total OD) was neasured in a predeterm ned

procedure according to the attached docunent of Kkit.

A TOD value (integrated value of absorbance) with

respect to an HCV concentration (I1WnL) is shown in

Data 4 below. [0142] [Table 4] Data 4 HCVconc. |l U nl)

0 100 500 5000 HCV TOD val ué20.06 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

specinmen. This result shows that according to the

peteoicp idfatthevas esdird wiwtent 0 @yl RMGsenwagueous solution

i nactivated, and HCV RNA was extracted 63 frominside

sfomp AW iL2usM afd NeGHG t 1 Dt ofsDET | epl &tjeg frok of heparin

RT-PCR Also it denonstrates that HCV RNA is detected

Frshitun 88 detyepbéngdsecadedhcetit Faredivalehond Veg texTobxrer,

val ue, of HCV is obtained. %01.44] <Example 7> In the

s ditcagd et thw &i Fois ofmspekesrensimnefdatr g after

pl asma speci men which is known to be HV positive
ngro® L dbi 88/ By bheRbe P SRl & peldwih Ihitéle itaibe was

known to be HV negative were used. For eagh .

%dﬂyﬁ_’th 50 uL of Master mix of Amplicor HCV v.2.0 kit

(Roche Diagnostics K.K.) prepared in another tube, and RT-PCR
was conducted by GeneAmp9600 (Applied 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.

[C1l42]
[Table 4]
Data 4
HCVconc.(IlU/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



centrifugation by a PEG aqueous sol uti on was
conducted, and the obtained precipitate was used as a
sanpl e. For each sanple, inactivation of RNase and
RNA extraction frominside of an RNA-including body
wer e conducted and RT-PCR was__ conducted using a H YV
RNA specific priner, accormlﬁftC)the nmet hod of the
present invention. [0145] To a 1. 5 nlL SARSTEDT t ube,
50 L of plasma was di spensed, and further 25 L of a
PEG aqueous sol ution was added, and stirred. This was
thrat daviide edeaniCh Beiith Fos fﬁﬂ@ﬁé@@ﬁdr pFydenplate for
15000 rpmfor 5 m nutes, and supernatant was renoved.
The #&tmi ni ng precipitate was added mnth 100 L of
aqueous_sol ution coqgr|3|n 12 MM o
DTT, a’HOS% Yo/ MR %%wnt%a.@wa@% %ﬁeg?FﬁﬁtEd
rea en stlr 64 well on Vbrtex m xer

b et e %%%GF&HS? i LR £ iR CBES L 87D value

, of the treated sanple liquid in the
fﬁ%éhags %1%%Bah??ﬂ 50 gL of Master nmix of Anplicor
(i?liﬂ\/v.l.S kit (Roche Diagnostics K K. ) prepared
[ ano%her tube, and RT-PCR was conducted by

(Applied Biosystens) according to a
proce e of a gualitative nmethod shown in the

e, e
A B S A BB T R 08 i o
C@%’o@%/c{%fgsml\/} é.r?d %‘%dn{b %e%ﬁné}lelvﬂlvich is known
to be HIV negative were used. For each specimen,
centrifugation by a PEG aqueous solution was conducted, and
the obtained precipitate was used as a sample. For each
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.

[0145]

Toa l.5mL SARSTEDT tube, 50 uL of plasma was dispensed,
and further 25 pL of a PEG agqueous 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
ul of aqueous solution comprising 12 mM of NaOH, 12 mM of DTT,

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



[0146] [Table 5] Data 5 H'V copy nunber /ml 0 700

H'V TOD value 0.05 1.10 [0147] As shown in Data 5, it

is found that a signal is obtained and H 'V RNA can be
detected in a positive specinmen. [0148] In the

foll owi ng Exanples 8 and 9, a nodel speci nen was

prepared by addi ng an RNA-i nd4udi ng body to human

serum (serum contains RNase). Herein, as an

RNA-i ncl udi ng body, Arnored RNA Hepatitis C Virus
(Genotype 2b) in TSMII11 Buffer Anplicor HCV Nbonitor

Gl | e g iMierontatsl ncarptezh Bl 8Pade fioy @sminutes.
Ambi on Di agnostics was used. A nodel specinmen in the
prieeschta t el gfite nwasa pieparxd Hbyo hitkiengreaged sample liquid
RNA-i ncl udi ng body-TSM 111 buffer solution and human _

st e s diammainad ovigth B0 hinofe deedeny adixow fofnplicor

the above -including body-TSM 111 buffer solution
i (sﬁéllé?’i Yle%lF{g@‘mﬂ?‘@%e%@?ﬂg%iéhc%éﬂr%))WF §Paggedn ppother

SO A8 L TSl b bR TR A e

e 1 S L Lo L e B, S P
5, 20, R PORBSL Sl ) el 8 VOB i
AU AT 88 _peR, 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]
Datab
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 cbtained
and HIV RNA can be detected in a positive specimen.
[0148]

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

HCV Monitor Qualified Positive Contrel {(Cat# 42011) made by



was enpl oyed, and cycle nunber of PCR reaction was 38.

After gene anplification, detection was nmade by

agarose el ectrophoresis. In the el ectrophoretogram M

shows a DNA size marker. As the DNA size marker

Hi ncl | digest of 4X174-RF DNA was used. [0149]

<Exanpl e 8> The present exanfi% is an exanpl e showi ng

that RNA in a specinmen can be extracted by a treating

reagent conprising an alkaline substance and a

redu0|n gent. Into a 200 L plastic tube, 2 .tL of a
%)é@ IR t igedwds (ussid eadhinefie t o agiawt mg the present

reagents (15 kinds) shown in Table 6 were enpl oye

STATR LR ¥ 2 SapEe PRt @ pyarl gbugridie R§Anﬂﬁetle§lngm%dm%SM I1I

then added with 90 L of a TE Buffer (pH 66 8.0), and 5

BT Sr?elurtésqn PARk Wiﬂu?%rwasll?n%(é’&lWhrétEo of 1:1. A

m xt ur mx v2.0 and an
R TRt de S Bbe APa T FIASG Ao SR ofY P BT putter
é@'f Sk et s Tk Dt o "eBﬁsD a&Q%ﬁ‘fs‘”add d

treatln rea ent before addi ti_on

SFREAY 313 Heoh-a Ro88Ie3 e HRALE i Ry opasiganserun
22“2 ot&%‘éfef rEbf e TSt P EASe 25C Tor any cases).
[D%f’glo BIAG deddd %{11” SLnEOIRSI L #90he 10n was Fitst
conducted by using an Amplicor HCV v2.0 amplification 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.
After gene amplification, detection was made by agarose
electrophoresis. 1In the electrophoretogram, M shows a DNA

size marker. As the DNA size marker, HincII digest 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 pL of a TE Buffer (pH



Buffer ---,-- Before ----- After Before
B-f-re---------- After---- mM NaOH [mM agent [ ] ]
addition of addition of addition of addition of node
nodel nodel nodel specinen specinen : specinen 1
speci men HEPES 50 10 [1] 1 6.8 7.1 [8] 6.91 TO HEPES

50 20 [2] 1 7.2? 7.5 [9] 7.4T7.4 - -Z-co —oo-i--
... HEPES 50 1 40 [3] 8.0i 8.3 10, 811 8.1

GEY 50 foMapLathe §egULE3PE Blyjuge vas mixed with 5 L
o ARPTIRLE | (7: 1 RIEEEAF HOLFdster min 12 0 qrghan HCV

mehddndsd reayerit 1A Tuded 11T ARRII 47 HOV 2. g ampli fication
Wt 2t} Onace By Rocher Pjagas 9E £63 KK oAb thén RT-PCR

361 s cordudtdd .l Eﬁpéf %%c%pt&éé]tléglpe§ er®- (]bef&?]ezr]a]ddition

Fig. 6 shows an agarose el ectrophoretogram Furt

Fi8.tHe Vs HRNHAY alh FHoWMe apRRar %5%%@%%%&1@

heating treatnments in each"conditions.
thes dPE M SEAde (after addition of the model specimen) are

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

[0150]
[Table 6]
Bu ! DTTOmM (for comparisen) | | DTT 20mM
dent = | Before i Afer T Before | After |
agent [MM]NaOH [mM]}  : addition of | addition of : addition of | addition of
; 1 model | model i model ! model
H i _Specimen | specimen ._Specimen | specimen
HEPES 50 : 10 JIMli.. 68 ... 7A| 8L 69i .70
HEPES 50 i 20 i [ 72 410 )R- 741 .74
HEPES 50 i 40 [|[31: 8.0 ... 83|[101: . 8.1 .. 81
CHES 50 | 10 4Mli 8.8 .| 8.8[11]: . . 870 ] 8.7,
CHES 50 i 20 M[Sli ... 9.2 93|(12]} 9.1 .80
CAPS 50 i 10| 6l .. 100i 9.8[13]} .. 9.2: .91
CAPS 50 | .20 M[(Mi 104 t03/[14i 9.7, .95
CAPS 50 | 40 § § [15] | 10.31 10.1
[0151]

Fig. 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 cbtained by using

treating reagents [1], [2], [3], (41, [5]1, [8] and [7] from




shows results of using treating reagents having a DIT
concentration of 0 mM and shows the results obtained
by using treating reagents [1], [2], [3], [4], [5],

[6] and [7] from67 the left side. The | ower stage
shows results of using treating reagents having a DIT
concentration of 20 MM and %hows the results

obtai ned by using treating reagents [8], [9], [10],
[11], [12], [13], [14] and [15] fromthe left side.
[01521 As shown in Fig. 6, only in the case of the |
ttatlagt sédgentThonbPver ngtaddensheva FeduttagPhigBRtnd
and al kaline, RNA was detected. No detectjon iP g&%&m
neye?esRpt TeREANRGIRBY {8 s2 PTR\PONCERT G P © r and
consi dered that_hydrolysis of RNA occurs because the

e%lﬂ‘i:]‘&%t"é]éle RR@SPEtexPRseHNED BY condid i rea it hehi R Ity (81
ti t t 85C H .1 hi gh )
Peo br a6 00 B4l SO Mot B G e de Ghtey B8re side.

exérggi RNA effectively and to prevent hydrol ysis of

expd RNA, the condition nmay be adjusted as _

follows, That is, |qweripg b j Ust i ;
concent Pt ?ﬁﬂ?’naa? ugfgnggki ‘ﬁlgh'%n%n Zt%%o%%%%toffa%: Hyeating
a_buffer agent. (preferably, the above it .
Cigtoest S HE A phee o RSt Sril gTRatkne, mua
inven&o%% @aée proved that RNA detection can be

athf eV&d “Wi-thout conducting heating, for exanple); or

{on suche R et o T BLE) N E ety FAMER gLy AfeE mon.

h?E}Egﬁnﬁgnégﬁgkagred that 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. In order
to achieve the condition that is able to extract RNA
effectively and to prevent hydrolysis of exposed RNA, the
condition may be adjusted as féllows. 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
(present inventors have proved that RNA detection can be
achieved without conducting heating, for example); or further
adding a chelate agent that chelates bivalent ion such as EGTA
without changing a temperature and a NaOH concentration
(Example 9 below) may be conducted.

[0153]

When DTT is contained, pH of the treating reagent is




(Exanmpl e 9 bel ow) may be conducted. [0153] When DTT is
contained, pH of the treating reagent is 68 | owered.

This is ascribable to the fact that DIT functions as

acid in alkaline region. [0154] In Fig. 17, in the
conditions of a neutral region such as [8] , [9],

white precipitation which apdghrs to be denatured

protein was significantly observed, and it was al so

found that the transparency increased as pH of the

used treating reagent increased. Fromthese results,

di adred t y Bl ddseesicag brRRAS ite hAeliRehl thaly BT fapctions
be caused by adsorption or enbednent of contam nants,

AR esd dbhat LkRY1BROFBIAON N RNA. On the other hand,

as. a cause of disability of detecting RNA in the

ckh? 4] on of [15] may be caused by hydrolysis of RNA

rat her _than th i nfluence of, denatured protein. )

[0155] T Hd ronTHeS STt W&qfl @ erwbhat rErekon such
t hat _EGTA reduces hydrolysis of RNA by heat alkaljne
ndRr ot ] 1 PR SO Bt LS Ly dFHH S FEPBR L RGR b denatured
pronot ed b% a, bival ent [ sone

bi \ | ion.. Sinc
S THER YA E LHE B BV E PG iR ROBrS BR® SR SPHRY that
RSt ne o neorrrer e P RE RS e R oR S Grapgent

tfﬁﬁgéggedre%ﬂﬁggthese resulis, 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 (EGTA and the like) that chelates such ion, to a treating
reagent.
[0156]

A3 a treating reagent, two kinds, i.e., a treating

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



[0156] As a treating reagent, two kinds, 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 L of a nodel
speci men was put into a 200 L_plastic tube, and 8 .tL
of each treating reagent was ‘@dded and m xed. At this
time, as treating tenperature, 25C (for conparison),
37C, 45C, 50C, 55C, 60C, 65C, 70C, 75C, 80C, 85C
?HOC, 95C, and 100C, as a treating tinme, 1 mnute, 3
haA8INT 4 FMERR £ the SATMRUIERST M T68 IR 8%S WEeeared.
gg(arri ned. After the treatnent, 90 L of TE Buffer (pH

; (b‘)L fds2Bedel HRCTED WFS PR ABEGI Rahib O il (R3S Wi tube,
m'xcg%withg'L of Anplimx, and subjected to RT-PCR
[ Hhehiaghdd @atdas JRfIt bgraiedfed ruinised. At
Fi.g._ 7 . (EGTA caqncentration in.the treat] reagent i.s
5 St SR e R 0 3 1 (S FOTEARY Som)
r Nt,ds 5 @158 s in &Lg.,Joand, H Q. oo
83,@75,@‘V\]€{en4éEQ(SST'A‘EJ\/;W/f\a’!Dsc’ngtLj %én%gﬁﬁédggrﬁ’tﬂ% ¢Te7a¥i€’g%d:(‘g’ 85°C,
rEpgentys o@l oS r eat .
treat’ntgr?t eéP‘B?S 1@1%n§t’g£s?%r o%g%?‘frtl\ilgl\%é?/{e?ﬁn\%%ﬁ %&Rutes'

nﬁ%‘?%%st oBbhﬁ%ﬁﬁ@é‘%Lﬁ%g@gﬁﬂhuggss%gfgleﬁiﬁéé.l l -tAfter

opserve dven after reatnen our. |

S DN 4, LR R OB, ana
UL of the resultant mixture was mixed with 5 uL of Amplimix,
and subjected to RT-PCR.

[0157]

The obtained electrophoretograms are shown in Fig. 7
(EGTA concentration in the treating reagent is 0 mM) and Fig.
8 (EGTA concentration in the treating 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 treatment 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 dramatically 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




[0159] Fromthe present exanple, 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

65C to 100C, nore preferably 70C to 100C, and stil
preferably 70C to 95C. [0160]70 <Exanpl e 10> Feces from

a norovirus-negative healthy subject was suspended in
saline at a concentration of 20%wv), and-the

suspensi on was centrifuged for 5 mnutes by a

e deentdinugeageatd & dpamataitrads bhe disadinaéreggment
L of the obtained supernatant, 2 L of a . .
FSEURSE: F&todtr 68 RNRC| heP udi me b dsre fofaipk vd/ RNA t(100°C,
hbrmalk‘VirusqéGEnogroung) in TSM 11 Buffer: Anmbion
By ndstt tsproberagled’/Vte pPefare-a pseudo- norovirus
p@fitive fecal sanple liquid. 10 L of this sanple

sdftR9bn and 10 L of the treating reagent were m xed

in a tupe that the final liquid anbunt was 20 gL,

arRid  h ed at 85C for 5 mnutes. In this manner,

a treated sanple Iigﬁéd was obt ai ned. Olglb I'n Ehe
RT- r eadtT BT of “ - PCROT 95T FUBTNEHA RFVPCRER LEBY| GHPISCt was
SRS G5 B 1 0, RSl o PPN “anat e
rsq.}/se];gesnesi@xg iwgesrcéﬁ){rgggc_lfgg_poorr gVIrit:i.rrllJuSteRs'\Iﬁ‘y a microcentrifuge,
and supernatant was obtained. To 198 pL of the obtained
supernatant, 2 pL of a pseudo-norovirus RNA-including body
(Armored RNA ™ Norwalk Virus (GenogroupII} in TSMI II Buffer:
Ambion Diagnostics) was added, to prepare a pseudo-norovirus
positive fecal sample liquid. 10 uL of this sample solution
and 10 uL of the treating reagent were mixed in a tube so that
the final liquid amount was 20 pL, and then heated at 85°C
for 5 minutes. In this manner, a treated sample liquid was
obtained.

[0161}

In the RT-reaction of RT-PCR, 25 pL 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
(57 -ACTGACAATTTCATCATCACC-3": SEQ ID No.3}, and 3.75 U AMV
reverse transcriptase was mixed with 20 uL of the above

treated sample liquid, and allowed to react at 42°C for 1 hour.



(5' - ACTGACAATTTCATCATCACC-3': SEQ ID No.3), and 3.75 U
AW/ reverse transcriptase was mxed with 20 gL 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
a forward priner for pseudo- nbtovirus RNA

(5" - TGGAATTCCATCGCCCACTGG-3': SEQ ID No.4), and 1.25 U
Nova Taq(TM Hot Start DNA Pol ynerase (EMD

Bi sciences) were mxed in the tube after RT .

T GPNHHE e anisRayne dopdt iypdden Wesahmeet 5o P5°C for
PCR was conducted according to a tenperature program
thatin e Bided. prichea ﬁwgfcaftwagtstﬁmrln@r ffmmpseidarqorovirus
gé@%e each conpri si n%CQZC or. 30 seconds, 58C

for 30
~ AP AL ECFBF CECHTAGTEG §o||%€@d ByNo.4), and 1.25 U
Iy @h@on at _72C for. 7 m nut es. 0162g I n Exanp
p[go a:? afic ﬁgST‘%’éE;eWA Pé’ilé’ﬁ‘lexl@isl‘?déEHP %‘P%%’f??ﬂ@es) were
reagent s vi ng_co o i.tions sho
TERPEN Pt ds Cube arBnnr Br 2ARG Rk ke aBae e gy Liquid
conduct ed ;on Sach of _the eight kinds. t hese
ﬁ%%len‘h MaPelgefits) Kh2 A %a%r%o?ii%%F?‘ﬁgaF%agéhPE to a

s .atreatin

o eﬁ%%?ésaé T el A e Fea kel (A8ma 5y o 5
'}'é‘l%m%’é‘,c 4@31}&%%%(38{# 8£m;9ﬂ81ng 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.
[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 these treating
reagents, A-2 to A-8 are treating reagents in the present
invention, and A~l 1s a treating reagent prepared for

comparison.



Treating reagent of treating of treating treating
Treating reagent reagent reagent reagent + feces
solely (mxed ratiol:1) A-1 for conparison) 0mM 20mM
7.56.5 A2 10nMM20mM 9.1 8.4 A-3 20nM 20mM 9.8 9.4
A-4 30mM 20mMM 10.2 9.9 A-5 40nM 20nM 11.4 10.5 A-6
50nmM 20mMM 12.0 11.1 A-7 60mW¥20nM 12.3 11.6 A-8 70nM
20mM 12.5 11.8 [0164] Detection of PCR production was
conducted using 5 L of a reaction solution after

conpl etion of the reaction by electrophoresis in a
0[81gBtrL et hidi um brom de-added TAE (40 nM
Tris-acetate, 1 nM EDTA) solution conprising 2.50
afherbée 7hel. [0165] An el ectrophoret ogram obt ai ned by
Exanple 10 is shown in Fig. 9. In the diagram Lane M

showg a nol ecul a %gﬁc B?f% ﬁc H i 6f dijgest pH of
4X17 41 RGtiH Rageh rb?triat‘ir@;p Sﬁ?ébg treatioit |ofl! raaémgge%gent
treat|i ng reagent | Ardagehtin ,%ag@m?e sdragent ri uth f
usi ng L cagent A s mixed rafi 01 1)
::;:ﬂ _(foP{‘.o:EEi eu tos i ng reagent] A-3.5 Lane 4 6.5
SQCITIL S A

A-2 10mM 20mM 9.1 8.4

A-3 20mM 20mM 9.8 9.4

A-4 30mM 20mM 10.2 9.9

A-5 40mM 20mM 1.4 10.5

A-6 50mM 20mM 12.0 11.1

A-7 60mM 20mM 12.3 11.6

A-8 70mM 20mM 12.5 11.8

[0164]

Detection of PCR production was conducted using 5 uL
of a reaction solution after completion of the reaction by
electrophoresis ina 0.5 pg/mL ethidium bromide-added TAE (40
mM'Iris—acetate,-1rm4EDTA) solution comprising 2.5% agarose
gel.

[0165]

An electrophoretogram obtained by Example 10 is shown
in Fig. 9. In the diagram, Lane M shows a molecular weight
marker (HinclI 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




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 reagent A-7, and Lane 8 represents a result
of using a treating reagent AEB. [0166] <Exanple 11>
Operation sane as that in Exanple 10 was conduct ed
except that as a treating reagent, 7 kinds of treating
reagents B-1 to B-7 having the follow ng conpositions
wereul preparsddiand tegett iolg seebentedtdnglapagenepyasents a
used. Anbng these treating reagents, B-2 to B-7 are
t¥estl A ¥ eyt @ tmeathagpresennti Avént Lane anremedsents a
is a treating reagent prepared for conparison. [0167]
B-95ukp HVUEOY 20 LAREDINY( Fergediparfsohine Bl ZeBoesdnts a
NaOH, .5 nM DTT B-3. 30 nM NaCH, 10 nM DIT B-4. 30 nM
NRFHL 2@ TP DTY 2 BrsatdgokeREent 807 narprFang. § regrresents
nM NaOH, 40 mM DTT B-7. 30 mM NaOH, 50 nM DIT [0168]
fh Bt F ophoretBgr ant B8RRI AEILBFIERAMBE-11 i s shown
L\Jg g%% 10. In the diagram Lane M shows a nol ecul ar

q 74

<Example 11>

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 prepared
for comparison.
(01671

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

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 NaCH, 50 mM DTT
[0168]

An electrophoretogram obtained by Example 11 is shown

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



mar ker (H ncl| digest of X174-RF DNA), Lane 1

represents a result of using a treating reagent B-1,
Lane 2 represents 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-4,74ane 5 represents a

result of using a treating reagent B-5, Lane 6

represents a result of using a treating reagent B-6,

and Lane 7 represents a result of using a treating
reagkar Byncldibiesh ahdXdNdvRFERNAD, e$ane Andegdesents
it can be found that NaCH and DIT are preferably
cBRt Al hetl i 48T e &hiaRF s gemuenat Bcdnceanral | BpRTSFENtS
20 MM to 60 M and 5 mMMto 50 MM respectively.

[B378}t <Euiile a1 brcet nNAegaesdt Bor ubRRg A FeREgsSents
sanmpl e without RNA purification Feces of a subject

i ﬁggEfEdOm%%raoWﬁfst% reggspénbed i hangl # necpregents
conceggra i on, of 209%%¥Lv and centrifuged for 5

nffitites By W HE o leMAy &eagidtaB-¢upbfigt anteRERsents

bt ai d.. . On th th hand, f f
PBPSULE LRE THRHRY o tTRGLIARY Teageat: Sigs Lagpefideeprasents

a

a

| t ncentrati.on of 20% (w a t he
SPeb e s BRI i T Borea b nty el ohd®T represents

"L CEOCEOLT LEUGEsngNd B,SURSHIRLATL S 5Bt &l ned. 75

[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,
respectively.
[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.



The supernatant derived fromfaces of infected subject

was diluted by 10-fold serial dilution using the

supernatant derived fromfaces of healthy subject, to

prepare six kinds of fecal sanple liquids D1 to D 6.

Concretely, a dilution ratio of D1 is one-fold, a

dilution ratio of D2 is 10-fdd, a dilution ratio of

D-3 is 102-fold, a dilution ratio of D4 is 103-fold,

a dilutionratio of DD5 is 104-fold, and a dilution

ratio of D-6 is 105-fold. [0171] As a treatin

r eagentLDe SUPSatiBAG edgEhvelali oy facesonbost s @rrdiubject

30 mM,of NaOH, 20 nM of DIT, and 10 mM of EGTA was

J%ae?j.dlgﬁtﬁdopyt He b s ardig lapdiyugiiont eeireddie supgraatant

[ jquid Zt,nd 10 L of the above treating reagent were )
Sthd T FHAsgs onheghshvherbsacht BE@YeRame six kinds

' . [ 017 t RT- ti f RT-PCR,. 25 L of

R RFERaRSPER S ILGRuP dnCOLR e ned B TR oA G @ dilution
direct "' Plus (F%/(ﬂl}lL 241-08800-98 : Shinmadzu
Aénﬁi‘r%ﬁuqrg i Bnt, 2D oIy petbtSBiOB Bt Por DR rigyilPgLold,
RNA. (5", -. TGTCACGAT TCAT -3 . SEQ || . 5), d
3 F3U5AAR EVAPSEL DAoLt L 526 fao i kEEE bR 2 1oF D-4
f t t.ed l.e |Lqui.d, I dto,,. .
Rt e o T R R P eohud Bl T hp e i Lution
iféfaccité voaéitg)_né. Jt_geﬁégrlefrglaat 95C for 2 mnutes, 0.2 M of
or

a forward priner norovi rus RNA
([Q)'l-ﬂ'l(pb\ATTCCATCGCCCACTGG— 3" :SEQID No.4), 76

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.

10 pL of the above serially-diluted fecal sample liquid

and 10 uL of the above treating reagent were added and stirred,
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 ®' Plus (P/N :
241-08800-98 : Shimadzu Corporation), 0.4 uM of a reverse
primer for norovirus RNA (5’ -TGTCACGATCTCATCATCACC-3’: SEQ
IDNe. 5), and 3.75 U AMV reverse transcriptase was mixed with
20 puL 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 uM of a forward primer

for norovirus RNA (5’ ~TGGAATTCCATCGCCCACTGG-3’ :SEQ ID No.4),



and 1.25 U Nova Taq(TM Hot Start DNA Pol ynerase (EMD

Bi osci ences) were mxed in the tube after the RT

reaction, and the final liquid anount was made 50 L

PCR was conducted according to a tenperature program

that includes preheating at 95C for 5 m nutes, 40

cycl es each conprising 92C fo 630 seconds, 58C for 30

seconds, and 72C for 1 mnute, followed by

pol ynmeri zation at 72C for 7 mnutes. [0173] Detection

of P ggoguction was conducted using 5 gL of a

ra2t 1 on® af t RPVRoABREEMAnHEE Eherte®dP Selpjperase (EMD
ectrophoresis in a, 0. / et hi di um br oni de- added o

BESIEERINRF T Fetachized " The ives Shiak e R feaction,

conpri. si 2. 5% agar ose el. [0174] An

eﬁl@t%ﬁg}l@%&g%%%efﬂ&iuﬁ%dww mage %9 Hhowk GRw s gzonducted

1 In.the diagra Lane 1 shows a result o sin ,

s PalBf A4 Wk Bbaratirs BRatsaB biet dndlud$s Gk heating
I fecak sanple. ljguid D2, Lane 3 shows a,..

?g'e{léu técoff%ﬁ:sisngl%u#%%m&@%q]eesl i ?‘dcoﬁpilsﬁgﬁega C for 30

S r [ ecal s liquid D4,

e B I i e TR eaiT La e G ip2 Loved

Lane OWsS a resu d S

B il e L2AL a0 13- LORHE! 2O HRERS 2 T o0a L
thed 74

a result obtained by conducting the sane
operation except that feces of a norovirus-uninfected

nor ovi ToRE T S 63 o deroRidnfoRivas Ealpdef naine 5w
of a reaction after completion of the reaction by
electrophoresis in a 0.5 pg/mL ethidium bromide-added TAE (40
mM Tris-acetate, 1 mM EDTA) solution comprising 2.5% agarose
gel.
[0174]

An electrophoretogram obtain_ed by <1> is shown in Fig.
11. In the diagram, Lane 1 shows a result of using a fecal
sample 1iquid 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 result of using a fecal sample liquid D-5, and
Lane 6 shows a result of using a fecal sample liquid D-6. Lane
7 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




wei ght marker (Hincll digest of 4,X174-RF DNA).
[0175] <2> RNA detection using RNA purified fromfecal
sanple To each diluted supernatant derived from feces
of infected subject obtained in the above <1>, Q Aanp
Viral RNA- Mni Kit (QAGEN was applied to purlfy
RNA, thereby obtaining six kihds of purified RNA
liquids E-1 to E-6, which were controls for feca
sanple liquids D1 to D-6 in the above <1>.
Concretely, E-1 is a purified RNA liquid corresponding
twe Dot parkekd)HiBc2li digeptir pfi ¢H1RMARET A -
corres?ondlng to D2 (10-fold), E-3 is a purified RNA
[@bi@ corresponding to D3 (102-fold) , E-4 is a
purlfled RNA i quid correspondlig to D-4 %103 f ol 1
E-5 is «2pdiis id@aeﬂmom aﬁmgcl’é? tr@me%ca sample
(104-fold), and E-6 is purified RNA i

corresp%‘?ud‘?ﬁ@h %lBtGd(EBBEFBPH?HFOEI?GPV‘PH% f§é’|’i’e feces of
o eratjon as jn the above <1> was conducted _excep

tSPLP 15 H FRA R GUTRS EP1TRS BE hére 1 8§6§E‘P| \’ﬂer?l RNA
7 B Bl OB S LUOE B oo
o P SR o B R o
ST A g L pove o
AP £ BN b o o
E §foZ§) , E-2 is a purlfled RNA liguid corresponding to D-2
(10-fold), E-3 is a purified RNA ligquid 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
except 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 electrophoretogram obtained by <2> is shown in Fig.
12. 1In the diagram, Lane 1 shows a result of using a purified
RNA liqguid 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,



and Lane 6 shows a result of using 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
subj ect was used in place of feces of a
norovi rus-i nfected subject. L&he Mis a nol ecul ar
wei ght marker (Hi ncll digest of 4X174-RF DNA). [0177]
Based on Fig. 11 and Fig. 12, sensitivity and
specificity of RNA detection were conpared between the
s Lansefeshovecalresahy efvesing o pirifded RNA 1iquid E-6.
purification and the case where RNA purified_froma
fleang Tsahpre Wagatissg. Cantaet ecthah ISmpt r%@.l’atol%ltalned by
dilution ratio of 104-fold for both sanples. [0178]
IGPREET IR pERRAFARE, CRBEBAPY GRFERES tHEL aFRSESa Ao
of bacteria and_|iving body-derived substances are
ffll%%"t“i’h’@us AR EREERY; Eeéﬂgaypﬁé@éﬁf?taﬂéﬁdéﬁﬂdy implace of

ch supernatant The resul% i)omn by_t he ahove

TP € TcAM PP Tt et phet et e h U Jt?ftpr alfPed! of ?H“é’lecular
present invention, inactivation of RNase_which is
afb%w%tm@rb%séﬁ@npﬁlf éé@@sgnefRﬂzﬁléﬂrﬁgcpﬁaﬁ -from
RH@%%%L and further control of an RT-PCR inhibiting

ce effectlvely operate. [0179] <Exanple 13>

;_ge Opeégéégn Hegaslﬁ_hand SC” Q‘Ed Isre]ng%.tlgrlt?(%?i%l €

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

[0178]

In fecal supernatant, not only viruses but alsoc 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 Example



12 was conducted on 18 kinds of norovirus-positive
feces respectively derived from 18 different

speci mens infected wth norovirus (specinen nunbers 1
to 18) . The obtained electrophoretogramis shown in
Fig. 13. In Fig. 13, the nunbering of |anes
corresponds to the nunber of ecinmen. Lane Mis a
nol ecul ar wei ght marker (Hincll digest of $X174-RF
DNA). [0180] On the other hand, the operation sane as
that described in <1> of Exanple 12 was conducted on

7% R’ﬁﬁsc%du‘ﬁ%‘?%v??u%B nléb%fi?v@ff BRESVLEYFEPPRHELye feces
derived fro di fferent g inens not infected wt
rﬂb?%?ﬁ?%v?g] eSf Frered nGﬁ‘B@ri é e?éj’t PRECIBERSh gL ected
ele hor et ogr n1|s shown n Fi In
ﬁhﬁr‘ﬁ%‘?‘fhﬁu%f PhtSinen, Punhorgsd £6 288 nunlls, SBrainea
ci nmen.. Lane iS a nn ecul ar i gh er_.(H I
%%Er%?h%sa%agﬁ%mom) Siein REegnaan ESrribTES) ene
and F omthe norOV|rust§o?ét|ve eca

g %’Bej:???% PPOHLEPORES &t BT PR e yrocimen.

fﬁéen% b el oL Rr i Tt ragns! bR P ¥ b s e =

W%?%POt detected in every case (10 from 10 speci nens)
2] <Exanmpl e 14> Operation was conducted in the
SpiEgRNNer as descri bed 80

Cn 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 cobtained electrophoreteogram is shown
in ¥Fig. 14. In Fig. 14, the numbering of lanes corresponds
to the number of specimen. LaneMis amolecular weight marker
(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]
<Example 14>

Operation was conducted in the same manner as described



in Exanple 10 except that as a treating reagent, a
treating reagent having a conposition of 30 nv NaCOH

20 MM DIT and 10 'nM EGTA was used, and the heati ng
treatment was conducted at various tenperatures

rangi ng from20C to 100C in various tine conditions
ranging from1l mnutes to 60 &R nut es. [0183] An

el ectrophor et ogram obt ai ned by Exanple 14 is shown in

Fig. 15. In Fig. 15, five |anes respectively

correspond _to the cases of a heating treatnent tine ,
¢ Exgiple 30npRCePLIBhat msS BEHAAtiNGAGEENHn2, CARETINT
for each lane,, the results r _of the casesg&here a
FEMFE S BRI NG RheCReast hgoRrehtifem! NgOHp5¢0 (14 PTT and 10
conEarisoné, SQg% 45C, 50C, 55C, 60C _65C,  70C, 75C
gocECgsvaggisedsand fde1bpetinre SHowHen | gy Fonducted at

[.ified RNA was quantified hy real -tine PCR,. . .
R RS AT S AT RS S0 e (oo UBs Fud PoRarious
QxSYBR(TM, G een | (Mol ecul ar_ Prpbe S ded nd
B ot i et R hs R b i anEsse
f(H-é% m nutes, 30 cycles each conprising 92C for 30
éeéo s, 58C for 30 seconds, and 72C for 1 m nute,

(ol ovalh BiechOLIBLARLan, B 13EL0L, TR AL ES 4SS snoun
005G % A%riq) 1A S DEELERNLO1 95 pgopona
HSL B g el AR LURERSRETE L0180 bk, 5w
15 min., 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°c, 75°Cc, 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 sclution,
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 showq in Fig. 1i6.
In Fig. 16, the horizontal axis represents a heat treatment

temperature (°C}), and the vertical axis represents

fluorescent intensity (relative fluorescent intensity:



81 RFU). [0185] Also in this exanple, it can be
consi dered that by adding EGIA, hydrolysis speed of
RNA is significantly reduced, which enables stable
RNA detection in w de range of heating conditions.
[0186] In the above-descri bed Exanples, concrete forns
in the scope of the present 8'venti on have been
shown, however, the present invention may be
practiced in various other forns wthout [imted to
t hese Exanpl es. Therefore, the above-descri bed

fes are nerely exenplification in all respects,
and should not be interpreted in a limtative manner.
Fu? %%}, any changes that belong to equival ents of

cl ai ns e Wthin the scope of the present inventjon. ..
In the @Lﬁ%ﬁcﬁw PrEPPeec t ERP R%QEPFSFFsﬂ tgfat by adding

B4k ST g SR A7 o e BB s
BERBLERe Db IYORA R S OLS c 21 Fod

in a,s | e such as a biological sanple and an
en ??%ﬁﬂgﬁ?'sanple, or in a sanple such as a living 82

[0186]

In the above-described Examples, concrete forms in the
scope of the present invention have been shown, however, the
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, and should not be interpreted ina limitative manner.
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 Sequence), SEQ ID Nos. 1 to 5 are synthetic

primers.

Industrial applicability
{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 biclogical sample and an

environment sample, or in a sample such as a living




body-deri ved sanpl e obtai ned by separation of an
RNA-i ncl udi ng body and the |ike. 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 and an environnent sa®® e, or in a sanple such
as a living body-derived sanpl e obtained by separation
of an RNA-including body and the Iike. According to
the present invention, by conducting inactivation of
R dar ired saamp ke vt R\pe@xby ageponatiom ofnshde of
an RNA-incl uding body in a single step, it is possible
R At Fyd Rnn bpdeand phesbhkein the sanple in a
sinple, stable, effective and rapid manner. Al so by
suppr eFSIGRE HEg VHa Jhef prasguﬁsmﬁ@@tt-ﬁat ihhipnessiblie to

nuclelc acid synthesi s, possible to angllf RNA
VHICH 98 %w%ﬁ%ﬁ@dl%ftﬁét§%ﬁ%¥@glBN% eStaprévelpfeom an
stable, effective_and rapid manner. As a result, it

i%NPp-dsrsqlmfél% PRV Bol@h b hBEe 8PN Hel BoRi A @mRm SHCR as

l e, sinple, stable, effective and ra
R ok AR E5 1 BPE%EHFm?ﬁ%ﬁFlin%ew Y a sample

&@%mwm%% RSP LB s on

SR AN OB LEg e Suges of; | obtal i ng
oD I B B P b 80
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 RNAwhich 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 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 provide a method of detecting RNA in a sample
in a simple, stable, effective and rapid manner.

According to the present invention, it is possible to

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



reagent conprising at |east a reducing agent, and
having pH of 8.1 or higher, and conducting

i nactivation 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 claim1, whereim3the 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
buffer solution. [3] The RNALZRK{E$acti on net hod
according to claim1; wherein the treating reagent
conprises an al kali ne substance selected fromthe
group consisting of hydroxide, ammonia and am ne. [4]
Thel RNARXRYA ceXbRafELABINEERBAdI FEMPS i8iagmthe steps of:
wherein the reducing agent is a thiol type reducing
agent . ¥ALa}BInghe RNALBXEr HEERPEN 2nBERGd Ndc SORGILhg o
claim1, wherein the sanple is selected fromthe

group cOMSHsPiRGUBE SOMBréFfPcaP SAFPLE CEMPIiSHQY an
bod -de%%vgd sanpl e, an _environnent sanple, and an .
e%xg}{,—r% WELQ8r Pred 8RfpRYasEe] 2Pkl 3RNA itgFating
nmet hod according,to claim1l, wherein the sanple. is
GEFRUTRE GTHE 1 REA G B ST P EFRGSdPIanoeBke  eRgrtaving pH

sa e,and an excrenent-derived sanple. [7] The RNA
é%f?éc}i%ﬁ ﬁé?ﬁSE'a@B rding to claim1, wherein the

RNA- i | udi body. i | d f .
consi or i lgs PRRYSGTRFELES AL P K B erpraction 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 claim 1, 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.



[8] The RNA extraction nethod according to claim7,
wherein the RNA virus is selected fromthe group
consi sting of retrovirus, norovirus (SRSV),

rotavirus, and hepatitis C virus (HCV). [9] The RNA
extraction nmethod according to claima8, wherein when
the RNA virus is retrovirus, 8he retrovirus is AIDS
virus (HV). [10] The RNA extraction method accordi ng
to claiml, wherein the RNAis nRNA. 85 [11] An RNA
extraction method, conprising the steps of: nmixing a
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a_solution conprising at_|east a reducing agent;
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nmet hod, conprising the steps of: obtaining a m xture
under a heating condition, said mxture conprising: a

sanpl e conpr.i sing an RNA—|ncIud|n body and RNase and

ml kah nng*ree?‘éftlﬁthlﬁ‘%é‘&é?ﬁ‘tOdc%?r%?FgF%% tq claigilgwherein
u0|n ent d H. of 8 1 or her,

R A T e lse e Bk nfnatatn aonsRELhRoR ToRD

%ern?e% N afes T 0ch udi ng, Lody By_kseping Lhe qixture

(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).

[9] 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.



the heating condition, 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. [13] The RNA detection nethod according to
claim 12, wherein the treat i9t5g reagent conprises an
al kal i ne buffer selected fromthe group consisting of
a Tris buffer solution, a Good 86 buffer solution, a
borate buffer solution, and a carbonate buffer
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reduci ng,.agent is a thiol type reduci ng agent. [16]
The RN/E‘%&?%H%E%F%% %edﬁﬁd?h@t%eafaugﬁﬂéémple and the
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obtaining a mixture under a heating conditiocn,

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 obtaining a treated sample
liquid comprising extracted RNA, and

conducting RNA amplification reaction by mixing the

treated sample liguid and an amplification reaction solution.

[13] The RNA detection method according to claim 12, wherein
the treating reagent comprises an alkaline buffer selected

from the group consisting of a Tris buffer solution, a Good




the RNA virus is selected fromthe group consisting of
87 retrovirus, norovirus (SRSV), rotavirus, and
hepatitis C virus (HCV). [20] The RNA detection
nmet hod according to claim 19, wherein when the RNA
virus is retrovirus, the retrovirus is A DS virus
(HV). [21] The RNA detecti orffret hod according to
claim12, wherein the RNA is nRNA. [22] An RNA
detection nmethod conprising the steps of: mxing a
san%%e conprising an RNA-including body and RNase in
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adjustln %ﬁglat 25C of a m xed solution of the sanple
1?7y agent to 8.1 or higher; subjecting
the mxed sol ution having adjusted pH, to a heating
condition, to conduct inactivation of the RNase and
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[15] The RNA detection method according to claim 12, wherein

the reducing agent is a thiol type reducing agent.

{16] The RNA detection method according £o 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 detecticn 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 £o claim 18, wherein

the RNA virus is selected from the group consisting of
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reétrovirus, norovirus (SRSV), rotavirus, and hepatitis C

virus ({HCV).

[20] The RNA detection method according to claim 19, wherein
when the RNA virus is 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 sclution comprising at least 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 éondition, 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 liguid and an amplification reaction solution.



<210> 3 <211> 21 <212> DNA <213> Artificial <220>
<223> synthetic prinmer <400> 3 actgacaatt tcatcatcac
c 21 <210> 4 <211> 21 <212> DNA <213> Artificial
<220> <223> synthetic primer <400> 4 tggaattcca
tcgcccactg g 21 <210> 5 <211> 21 <212> DNA <213>
Artificial <220> <223> synthdt/iZ prinmer <400> 5
tgtcacgatc tcatcatcac ¢ 21
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