0 2014/004852 A3 I 0K O 010 OO0 IO 0

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2014/004852 A3

(51

eay)

(22)

(25)
(26)
(30)

1

(72

74

31

3 January 2014 (03.01.2014) WIPOIPCT
International Patent Classification:
CI12P 19/34 (2006.01)
International Application Number:
PCT/US2013/048229

International Filing Date:
27 June 2013 (27.06.2013)

Filing Language: English
Publication Language: English
Priority Data:

13/538,955 29 June 2012 (29.06.2012) US
13/538,962 29 June 2012 (29.06.2012) US
Applicant: GENERAL ELECTRIC COMPANY

[US/US]; 1 River Road, Schenectady, New York 12345
(US).

Inventors: NELSON, John Richard; One Research
Circle, Niskayuna, New York 12309 (US). DUTHIE,
Robert Scott; One Research Circle, Niskayuna, New York
12309 (US). GROSSMANN, Gregory Andrew; One Re-
search Circle, Niskayuna, New York 12309 (US).
HELLER, Ryan Charles; One Research Circle, Niskay-
una, New York 12309 (US).

Agents: KOHLI, Vineet ct al,; GE Healthcare Bio-
Sciences Corp., 800 Centennial Avenue, Piscataway, New
Jersey 08855 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,

(84)

AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant'’s entitlement to apply for and be granted a
patent (Rule 4.17(i1))

as to the applicant's entitlement to claim the priority of the
earlier application (Rule 4.17(iii))

Published:

with international search report (Art. 21(3))

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))

[Continued on next page]

(54) Title: KIT FOR ISOTHERMAL DNA AMPLIFICATION STARTING FROM AN RNA TEMPLATE

RNA template e S
y Reverse Transcriptase Primer (+/- inosine)
cDNA-RNA
heteroduplex * Primer
A
P
y DNA polymerase + Endo V
P1. N
N
a—
3 ¥ P2
A\l
L= P4
=
V/ P6
3 5
FIG. 1

(57) Abstract: A method of amplifying RNA template is provided. The method comprises reverse-transcribing a ribonucleic acid
(RNA) template to form a cDNA using a first reaction mixture comprising RNA template, at least one primer capable of hybridizing
to the RNA template, a reverse transcriptase and deoxynucleoside triphosphates (AINTPs); and amplitying the cDNA to form an amp-
lified product using a second reaction mixture comprising at least one strand displacement DNA polymerase, at least one in-
osine-containing primer and a nuclease that is capable of nicking DNA 3' to an inosine residue of the primer. The method is accom-
plished under an isothermal condition without denaturing the cDNA template. A method of quantifying RNA template in a sample
and a method of detecting RNA template in a sample are also provided. Kits for amplifying deoxynucleic acid (DNA) from ribonuc -
leic acid (RNA) template are also provided.
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1. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search was
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Box No. 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos..

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

-***.Please See Supplemental Page-***-

1. [:I As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:I As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees. :

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. }Av{ No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Groups I+: Claims 1-58, SEQ ID NO: 1

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

I:] The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.
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-***.Continuation of Box No. lil: Observations Where Unity Of Invention Is Lacking:

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Groups I+: Claims 1-58 and SEQ ID NO: 1 (endonuclease V nucleic acid sequence) are directed toward a method for amplifying a
nucleic acid molecule comprising: reverse-transcribing a ribonucleic acid (RNA) template to form a cDNA using a first reaction mixture
comprising RNA template, at least one primer capable of hybridizing to the RNA template, a reverse transcriptase and deoxynucleoside
triphosphates (dNTPs); and amplifying the cDNA to form an amplified product using a second reaction mixture comprising at least one
strand displacement DNA polymerase, at least one inosine-containing primer and a nuclease that is capable of nicking DNA 3' to an
inosine residue of the primer; wherein the method is accomplished under an isothermal condition without denaturing the cDNA template;
a method of quantifying a ribonucleic acid (RNA) template from a sample comprising: reverse-transcribing the RNA to form a cDNA
using a first reaction mixture comprising RNA template, at least one primer capable of hybridizing to the RNA template, a reverse
transcriptase and deoxynucleoside triphosphates (dNTPs); and amplifying the cDNA to form an amplified product using a second
reaction mixture comprising at least one strand displacement DNA polymerase, at least one inosine-containing primer and a nuclease
that is capable of nicking DNA 3' to an inosine residue of the primer; analyzing a rate of synthesis of the amplification product to quantify
the RNA template present in the sample, wherein the reverse transcribing and amplifying are achieved under isothermal condition
without denaturing the cDNA template; a method of quantifying a ribonucleic acid (RNA) template from a sample comprising:
reverse-transcribing the RNA to form a cDNA using a first reaction mixture comprising RNA template, at least one primer capable of
hybridizing to the RNA template, a reverse transcriptase and deoxynucleoside triphosphates (dNTPs); and amplifying the cDNA to form
an amplification product using a second reaction mixture comprising at least one strand displacement DNA polymerase, at least one
inosine-containing primer and a nuclease that is capable of nicking DNA 3' to an inosine residue of the primer; and detecting the
amplification product using a nucleic acid detection system, wherein the reverse transcribing and amplifying are achieved under
isothermal condition without denaturing the cDNA template; a method of amplifying a ribonucleic acid (RNA) template, comprising:
reverse-transcribing the RNA template to cDNA; and amplifying the cDNA to form an amplified product without denaturing the cDNA,
wherein the reverse transcription and amplification occurs under an isothermal condition and in a single reaction mixture comprising the
RNA template, at least one primer for capable of hybridizing to RNA, a reverse transcriptase, a strand displacement DNA polymerase,
deoxyribonucleoside triphosphates (dNTPs), and at least one inosine-containing primer and a nuclease that is capable of nicking DNA 3'
to an inosine residue of the primer; a kit for amplifying a deoxyribonucleic acid (DNA) from a ribonucleic acid (RNA) template,
comprising: at least 6ne inosine-containing primer; and at least one enzyme possessing: reverse transcriptase activity, strand
displacement DNA polymerase activity, nuclease activity for nicking DNA 3' to an inosine residue of the primer or a combination thereof;
a kit for amplifying deoxyribonucleic acids (DNA) from a ribonucleic acid (RNA) template, comprising: at least one inosine-containing
primer; an enzyme comprising reverse transcriptase activity and strand displacement DNA polymerase activity, and a nuclease for
nicking DNA 3' to an inosine residue of the primer; and a kit for amplifying deoxyribonucleic acids (DNA) from a ribonucleic acid (RNA)
template, comprising: at least one inosine-containing primer; a reverse transcriptase; a strand displacement DNA polymerase; and a
nuclease for nicking DNA 3' to an inosine residue of the primer; and a kit for quantifying a ribonucleic acid (RNA) template from a sample
comprising: at least one inosine-containing primer, a reverse transcriptase, a strand displacement DNA polymerase; a nuclease for
nicking DNA 3' to an inosine residue of the primer; and a nucleic acid detection system.

The method for amplifying a nucleic acid molecule; method of quantifying a ribonucleic acid (RNA) template from a sample; method of
amplifying a ribonucleic acid (RNA) template; and kits for amplifying a deoxyribonucleic acid (DNA) from a ribonucleic acid (RNA)
template will be searched to the extent that they encompass SEQ ID NO: 1 (endonuclease V nucleic acid sequence). Itis believed that
claims 1-58 encompass this first named invention and thus these claims will be searched without fee to the extent that they encompass
this sequence. Applicants must indicate, if applicable, the claims which encompass the first named invention if different than what was
indicated above for this group. Failure to clearly identify how any paid additional invention fees are to be applied to the "+" group(s) will
result in only the first claimed invention to be searched/examined. Additional SEQ ID NOs can be searched upon the payment of
additional fees. An Exemplary Election would be: SEQ ID NO: 2 (endonuclease V nucleic acid sequence).

Groups I+ share the technical features including a method for amplifying a nucleic acid molecule comprising: reverse-transcribing a
ribonucleic acid (RNA) template to form a cDNA using a first reaction mixture comprising RNA template, at least one primer capable of
hybridizing to the RNA template, a reverse transcriptase and deoxynucleoside triphosphates (dNTPs); and amplifying the cDNA to form
an amplified product using a second reaction mixture comprising at least one strand displacement DNA polymerase, at least one )
inosine-containing primer and a nuclease that is capable of nicking DNA 3' to an inosine residue of the prinier; wherein the method is
accomplished under an’isothermal condition without denaturing the cDNA template; a method of quantifying a ribonucleic acid (RNA)
template from a sample comprising: reverse-transcribing the RNA to form a cDNA using a first reaction mixture comprising RNA
template, at least one primer capable of hybridizing to the RNA template, a reverse transcriptase and deoxynucleoside triphosphates
(dNTPs); and amplifying the cDNA to form an amplified product using a second reaction mixture comprising at least one strand
displacement DNA polymerase, at least one inosine-containing primer and a nuclease that is capable of nicking DNA 3' to an inosine
residue of the primer; analyzing a rate of synthesis of the amplification product to quantify the RNA template present in the sample,
wherein the reverse transcribing and amplifying are achieved under isothermal condition without denaturing the cDNA template; a
method of quantifying a ribonucleic acid (RNA) template from a sample comprising: reverse-transcribing the RNA to form a cDNA using
a first reaction mixture comprising RNA template, at least one primer capable of hybridizing to the RNA template, a reverse transcriptase
and deoxynucleoside triphosphates (dNTPs); and amplifying the cDNA to form an amplification product using a second reaction mixture
comprising at least one strand displacement DNA polymerase, at least one inosine-containing primer and a nuclease that is capable of
nicking DNA 3' to an inosine residue of the primer; and detecting the amplification product using a nucleic acid detection system,
wherein the reverse transcribing and amplifying are achieved under isothermal congition without denaturing the cDNA template; a
method of amplifying a ribonucleic acid (RNA) template, comprising: reverse-transcribing the RNA template to cDNA; and amplifying the
cDNA to form an amplified product without denaturing the cDNA, wherein the reverse transcription and amplification occurs under an
isothermal condition and in a single reaction mixture comprising the RNA template, at least one primer for capable of hybridizing to' RNA,
a reverse transcriptase, a strand displacement DNA polymerase, deoxyribonucleoside triphosphates (dNTPs), and at least one
inosine-containing primer and a nuclease that is capable of nicking DNA 3' to an inosine residue of the primer; a kit for amplifying a
deoxyribonucleic acid (DNA) from a ribonucleic acid (RNA) template, comprising: at least one inosine-containing primer; and at least one
enzyme possessing: reverse transcriptase activity, strand displacement DNA polymerase activity, nuclease activity for nicking DNA 3' to
an inosine residue of the primer or a combination thereof; ... Continued on Next Supplemental Page ...

-***-Continued Within the Next Supplemental Page-***-

Form PCT/ISA/210 (extra sheet) (July 2009)
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-***-Continued from Previous Supplemental Page:

.. Continued from Previous Supplemental Page ... a kit for amplifying deoxyribonucleic acids (DNA) from a ribonucleic acid (RNA)
template, comprising: at least one inosine-containing primer; an enzyme comprising reverse transcriptase activity and strand
displacement DNA polymerase activity, and a nuclease for nicking DNA 3' to an inosine residue of the primer; and a kit for amplifying
deoxyribonucleic acids (DNA) from a ribonucleic acid (RNA) template, comprising: at least one inosine-containing primer; a reverse
transcriptase; a strand displacement DNA polymerase; and a nuclease for nicking DNA 3' to an inosine residue of the primer; and a kit
for quantifying a ribonucleic acid (RNA) template from a sample comprising: at least one inosine-containing primer, a reverse
transcriptase, a strand displacement DNA polymerase a nuclease for nicking DNA 3' to an inosine residue of the primer; and a nucleic
acid detection system.

However, these shared technicai features are previously disclosed by US 2009/0011472 A1 to Nelson, et al. (hereinafter 'Nelson') in
view of US 2012/0021461 A1 to Millar, et al (hereinafter ‘Millar'). Nelson discloses a method for amplifying a nucleic acid molecule (a
method for amplifying a nucleic acid molecule; abstract) comprising: a ribonucleic acid (RNA) template (RNA amplicon (RNA template);
paragraph [0037]) using a first reaction mixture (reaction mixture; paragraph [0071]) comprising RNA template (RNA amplicon (RNA
template); paragraph [0037]), at least one primer (primer; paragraph [0046]) capable of hybridizing to RNA (capable of hybridizing to
RNA,; paragraph [0046]), a DNA polymerase (a DNA polymerase; paragraph {0056]) and deoxynucleoside triphosphates (dANTPs)
(deoxyribonucleoside triphosphates (dNTPs); paragraphs [0042], [0068]); and amplifying the DNA to form an amplified product
(amplifying the DNA to form an amplified product; paragraph [0056]) using a reaction mixture (reaction mixture; paragraph [0071])
comprising at least one strand displacement DNA polymerase (a strand displacement DNA polymerase; paragraph [0056]),
deoxyribonucleoside triphosphates (dNTPs) (deoxyribonucleoside triphosphates (ANTPs); paragraphs [0042], [0068]), at least one
inosine-containing primer (inosine-containing primer; paragraph [0037]) and a nuclease (endonucl V (a nucl ); paragraph
[0055]) that is capable of nicking DNA 3' to an inosine residue of the primer (capable of nicking DNA 3' to an inosine residue of the
primer; paragraph (0056]) wherein the amplification occurs under an isothermal condition (reaction temperatures can be held at 46
degrees C (wherein the amplification occurs under an isothermal condition); paragraph [0058)); 2 method of quantifying (quantify;
paragraph [0061]}) a ribonucleic acid (RNA) template (RNA amplicon (RNA template); paragraph [0037]) from a sample (sample;
paragraph [0039]) comprising: using a reaction mixture (reaction mixture; paragraph [0071]) comprising RNA template (RNA amplicon
(RNA template); paragraph [0037]), at least one primer capable of hybridizing to the RNA template (capable of hybridizing to RNA;
paragraph [{0046]), a DNA polymerase (a DNA polymerase; paragraph [0056]) and deoxynucleoside triphosphates (dNTPs)
(deoxyribonucleoside triphosphates (dNTPs); paragraphs [0042], [0068]); and amplifying the DNA to form an amplified product
(amplifying the DNA to form an amplified product; paragraph [0056]) using a reaction mixture (reaction mixture; paragraph [0071])
comprising at least one strand displacement DNA polymerase (a strand displacement DNA polymerase; paragraph [0056]),
deoxyribonucleoside triphosphates (dNTPs) (deoxyribonucleoside triphosphates (ANTPs); paragraphs [0042], [0068]), at least one
inosine-containing primer (inosine-containing primer; paragraph [0037]) and a nucl (endonucl V (a nucl ); paragraph
[0055]) that is capable of nicking DNA 3' to an inosine residue of the primer (capable of nicking DNA 3' to an inosine residue of the
primer; paragraph [0056]), wherein the amplification occurs under an isothermal condition (reaction temperatures can be held at 46
degrees C (wherein the amplification occurs under an isothermal condition); paragraph [0058)); a method of quantifying (quantify;
paragraph [0061]) a ribonucleic acid (RNA) template (RNA amplicon (RNA template); paragraph [0037}) from a sample (sample;
paragraph [0039]) comprising: amplifying (producing an amplification product (amplifying); paragraph [0005]) the RNA (RNA amplicon
(RNA template); paragraph [0037]) using a reaction (reaction mixture; paragraph {007 1}) comprising RNA template (RNA amplicon (RNA
template); paragraph [0037]), at least one primer capable of hybridizing to the RNA template (capable of hybridizing to RNA; paragraph
[0046]), a DNA polymerase (a DNA polymerase; paragraph [0056}) and deoxynucleoside triphosphates (dNTPs) (deoxyribonucleoside
triphosphates (dNTPs); paragraphs {0042}, [0068]); and amplifying the DNA to form an amplified product (amplifying the DNA to form an
amplified product; paragraph [0056]) using a reaction mixture (reaction mixture; paragraph [007 1]) comprising at least one strand
displacement DNA polymerase (a strand displacement DNA polymerase; paragraph [0056]), deoxyribonucleoside triphosphates (ANTPs)
(deoxyribonucleoside triphosphates (dNTPs); paragraphs [0042], [0068]), at least one inosine-containing primer (inosine-containing
primer; paragraph [0037]) and a nuclease (endonucl V (a nucl ); paragraph [0055]) that is capable of nicking DNA 3' to an
inosine residue of the primer (capable of nicking DNA 3' to an inosine residue of the primer; paragraph [0056]; and detecting the
amplification product (detecting the amplification product; paragraph [0021]) using a nucleic acid detection system (nucleic acid detection
scheme (detection system); paragraph [0021]), wherein the amplification occurs under an isothermal condition (reaction temperatures
can be held at 46 degrees C (wherein the amplification occurs under an isothermal condition); paragraph {0058]); a method of amplifying
(method of producing an amplification product (amplifying); paragraph [0005]) a ribonucleic acid (RNA) template (RNA amplicon (RNA
template); paragraph [0037]), comprising: amplifying the DNA to form an amplified product (amplifying the DNA to form an amplified
product; paragraph [0056]), wherein the amplification occurs under an isothermal condition (reaction temperatures can be held at
46degrees C (wherein the amplification occurs under an isothermal condition); paragraph [0058]) and in a reaction mixture (reaction
mixture; paragraph [0071]) comprising the RNA template, (RNA amplicon (RNA template); paragraph [0037]), at least one primer
(primer; paragraph [0046)) capable of hybridizing to RNA (capable of hybridizing to RNA; paragraph [0046]), a strand displacement DNA
polymerase (a strand displacement DNA polymerase; paragraph [0056]), deoxyribonucleoside triphosphates (dNTPs)

" (deoxyribonucleoside triphosphates (ANTPs); paragraphs [0042], [0068]), at least one inosine-containing primer (inosine-containing
primer; paragraph [0037]) and a nuclease (endonuclease V (a nuclease); paragraph [0055]) that is capable of nicking DNA 3' to an
inosine residue of the primer (capable of nicking DNA 3' to an inosine residue of the primer; paragraph [0056]); a kit (kit; paragraph
{0005)) for amplifying a deoxyribonucleic acid (DNA) (for amplifying a deoxyribonucleic acid (DNA); paragraph {0005]) from a ribonucleic
acid (RNA) template (RNA amplicon (RNA template); paragraph [0037]), comprising: at least one inosine-containing primer
(inosine-containing primer; paragraph [0037]); and at least one enzyme possessing: reverse transcriptase activity, strand displacement
DNA polymerase activity (a strand displacement DNA polymerase; paragraph [0056]), nuclease activity (endonuclease V (nuclease
activity); paragraph [0055]) for nicking DNA 3' to an inosine residue of the primer (for nicking DNA 3' to an inosine residue of the primer;
paragraph [0056]) or a combination thereof; a kit (kit; paragraph {0005]) for amplifying a deoxyribonucleic acid (DNA) (for amplifying a
deoxyribonucleic acid (DNA); paragraph [0005]) from a ribonucleic acid (RNA) template (RNA amplicon (RNA template); paragraph
[0037]), comprising: at least one inosine-containing primer (inosine-containing primer; paragraph [0037]); a strand displacement DNA
polymerase (a strand displacement DNA polymerase; paragraph [0056]), and‘a nucl (endonucl V (a nucl ), paragraph
[0055]) for nicking DNA 3' to an inosine residue of the primer (for nicking DNA 3' to an inosine residue of the primer; ... Continued on
Next Supplemental Page ...

-***.Continued on Next Supplemental Page-***-
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-***.Continued from Previous Supplemental Page-***-

... Continued from Previous Supplemental Page ... a kit (kit; paragraph [0005]) for amplifying a deoxyribonucleic acid (DNA) (for
amplifying a deoxyribonucleic acid (DNA); paragraph [0005]) from a ribonucleic acid (RNA) template (RNA amplicon (RNA template),
comprising: at least one inosine-containing primer (inosine-containing primer; paragraph [0037]); a strand displacement DNA
polymerase (a strand displacement DNA polymerase; paragraph [0056]), and a nuclease (endonucl V (a nucl ); paragraph
[0055]) for nicking DNA 3' to an inosine residue of the primer (for nicking DNA 3' to an inosine residue of the primer; paragraph [0056]);
and a kit (kit; paragraph [0005]) for quantifying (quantifying; paragraph [0061]) a ribonucleic acid (RNA) (RNA amplicon (RNA template);
paragraph [0037]) from a sample (sample; paragraph [0039]) comprising: at least one inosine-containing primer (inosine-containing
primer; paragraph [0037]), (a strand displacement DNA polymerase; paragraph [0056]), and a nucl (endonucl V (a nucl )
paragraph [0055]) for nicking DNA 3' to an inosine residue of the primer (for nicking DNA 3' to an inosine residue of the primer;
paragraph [0056]); and a nucleic acid detection system (nucleic acid detection scheme (nucleic acid detection system); paragraph
[0021)).

Nelson does not disclose a method comprising: reverse-transcribing a ribonucleic acid (RNA) template to form a cDNA using a reverse
transcriptase; and amplifying the cDNA using a second reaction mixture; analyzing a rate of synthesis of the amplification product to
quantify the RNA template present in the sample, wherein the reverse transcribing is achieved under isothermal condition without
denaturing the cDNA template: amplifying the cDNA to form an amplified product without denaturing the cDNA, wherein the reverse
transcription and amplification occurs under an isothermal condition and in a single reaction mixture, a reverse transcriptase; a kit
comprising an enzyme comptrising reverse transcriptase activity and strand displacement DNA polymerase activity.

Millar discloses a reverse transcriptase (M-MulV reverse transcriptase; paragraph [0033}), having strand-displacement activity (having
strand displacement capability (activity); paragraph [0033]) reverse-transcribing an RNA template to cDNA (reverse-transcribing the RNA
template to cDNA, paragraph [0049]), and amplifying the cDNA to form an amplified product (amplifying the cDNA to form an amplified
product; paragraph [0049]) without denaturing the cDNA (isothermal amplification (without denaturing the cDNA); abstract, paragraph
[0005]); and analyzing the amount of synthesis of the amplification product over time (figure 5).

It would have been obvious to a person of ordinary skill in the art, at the time of the invention, to have modified the methods of Nelson, in
order to have produced a method comprising: reverse-transcribing a ribonucleic acid (RNA) template to form a cDNA using a reverse
transcriptase, as previously disclosed by Millar, with amplifying the cDNA using a second reaction mixture, based on the methods
disclosed by Nelson, and using a DNA polymerase having a higher fidelity than a reverse transcriptase, for improving the accuracy in
producing an amplification product. Furthermore, it would have been obvious to a person of ordinary skill in the art, at the time of the
invention, to have modified the methods, as previously disclosed by Nelson, in order to have included analyzing a rate of synthesis of the
amplification product from the amplification vs. time data collected by Millar (figure 5), for quantifying the RNA template present in the
sample, according to the methods of Nelson, by performing the same measurement of the amount of product produced over time for
each amplification cycle. Also, it would have been obvious to a person of ordinary skill in the art to have modified the methods of
Neison, in order to have conducted the reverse transcription and amplification under an isothermal condition, and in a single reaction
‘mixture, based upon the use of a strand-displacing reverse transcriptase capable of polymerizing DNA, as previously disclosed by Millar
(paragraph [0033]). In addition, it would have been obvious to a person of ordinary skill in the art to have modified a kit, as previously
disclosed by Nelson, in order to have included an-enzyme comprising reverse transcriptase activity and strand displacement DNA
polymerase activity, such as M-MuLV reverse trancriptase, as previously disclosed by Millar (paragraph [0033]), for the isothermal
amplification of an RNA template, and subsequent amplification of the cDNA, as previously disclosed by Millar (paragraph [0049]), when
amplifying an RNA template from a sample, as previously disclosed by Nelson.

Since none of the special technical features of the Groups |+ inventions is found in more than one of the inventions, and since all of the
shared technical features are previously disclosed by a combination of the Nelson and Millar references, unity of invention is lacking.
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