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regions designed to form secondary structure. The predicted melting temperature of the
secondary structure was 51 °C, as determined by mFold (idtdna.com) using the PCR buff
conditions. The PCR probe was labeled with a 5’ Cy3 fluorophore and a Black Hole Qiencher
2 moiety on the 3’ end.

[0128] The capture probe sequence attached to the bottom substrate of thé PCR
chamber was: NNN NNN NNN NNN N (SEQ ID NO:2) with a Ty, of 42 °C ySing the PCR
buffer conditions.

[0129] DNA plasmids comprising a target sequence were addedAo each PCR reaction at
a concentration of 10%, 10*, and 10° copies/ul.. The solution was thed degassed by heating to
95 °C. After degassing, polymerase was added and the reaction whs loaded into the PCR
chamber using a pipette. Left over solution was loaded onto aff Applied Biosystems 7500 for

parallel analysis.

[0130] The cycling conditions for the array baseg? PCR were as follows:
Temp Time Purpose

93 °C 120 sec Fast Start Enfyme activation

95C 15 sec denaturatjén

60C 60 sec polymgfase extension

30C 120 sec Flap’hybridization and optical reading

(denaturation and extension were perfgtmed for 5 cycles, and then denaturation/ extension/ flap

hybridization and oplical reading agé repeated for 8 cycles).

[0131] The Cycling condftions for the ABI 7500 were as follows:
Temp Time urpose

95°C 120 sec Fast Starl Enzyme activalion

95 °C 15 sec denaturation

60 °C 60se polymerase extension and optical reading

Denaturation/ exptnsion and reading were performed for 40 cycles.
[0132] I'he resulis for the copy number titrations are shown in Figure 3 for the array
based PCR/And Figure 4 for the solution phase PCR. As can be seen from the figures, the

results gfe comparable, giving similar behavior for the titrations.
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EXAMPLE 2: TWO STEP AMPLIFICATION REACTION

[0133] As with Example 1, above, the amplification reagent mix contained stangdard

designed using the same rules as is typical for a traditional real time PCB/probe (i.e. TagMan).
Also included is orthogonal nucleic acid “flap” sequence (B) that is cgmplimentary to a
corresponding capture probe on the capture array. ‘The probe also ficludes a fluorescent label
(C) coupled to the flap portion B and a quencher moiety (D) cofpled to the target specific
portion (A).

[0134] For the two step amplification, the orthoggfial flap (B) comprises a sequence
that was designed (o have a T, with its complement og'the capture array of 70° C. Typically
the sequence length is 25 to 27 bases. As with Exarfiple 1, above, the overall probe is designed
so that the most stable secondary structure has a/';, no higher than 10° C below the extension
and measurement temperature in the buffer cphditions used for PCR. The oligo was designed

using the unafold software available at wyAw.idtdna.com. The following PCR probe sequence

was used in this example:

NNN NNN NNN NNN NNN NIWN N/Cv3/NN _ NNN NNN ATG GCC GTT AGC TTC AGT
CAA TTC AAC AG/BHQ_2/ASEQ ID NO:40)

[0135] Where double underlined sequence constitutes the orthogonal flap and the
non-underlined sequghce is homologous to the amplicon. The most stable secondary structure
of the probe has afnelting temperature of 45° C. The Ty, of the orthogonal flap is 71° C. The
PCR probe wag'labeled with an internal Cy3 fluorophore C (available from GE Healthcare
Biosciencess/Piscataway, NJ) and a Black Hole Quencher 2 moiety D (available from

, Inc., Novato, CA) on the 3’ end.

A capture probe was spotted that was homologous to the flap portion of the PCR
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[0140] The PCR probe and capture probe sequences are shown below:
PCR Probes:

Flu A: NNNNNNNNNNNNNCCCCAT GGAATGTTAT
CTCCCTTTTAAGCTTCTNNNNNNNN (SEQ ID NO:4) (T, of 50.3°%)

A/HT: NNNNNNNNNNNNNACCTTGGC GCTATTAGAT TTCCATTTGEC CNNNNNNNN
(SEQ ID NO:5) (Tyy of 51.2%)

A/H3: NNNNNNNNNNNNNNCCTGTT GCCAATTT CAGAGYGTT
TTGCTTAACNNNNNNNNNNNN (SEQ ID NO:6) (T of 5F°)

FluB: NNNNNNNNNNNNNNTCAAAGC CAATTCGAG CAGCTGAAAC TNNNNNNNN
(SEQ ID NO: 7) (Tp of 51°)

phiMS2: NNNNNNNNNNNNNTCGCTGAA CAAGCAACC
GTTACCCNNNNNNNNNNNN (SEQ ID MO:8) (T of 52°)

Capture Probes

FluA: NNN NNN NNN NXNN  (SEQ ID NG:8) (Ty, of 46°%)

A/H1: NNN NNN NNNNNNN  (SEQ ID NCG: 9) (T, of 45°)

A/H3: NNN NNN NNNNNNN  (SEQID NO: 10) (T of 42°)

FluB: NNN NNIFNNN NNNN  (SEQID NO: 11) (T, of 46°)

phiMS2: NNN NNNNNNNNNN  (SEQ 1D NO: 12) (T, of 43°)

[0141] SAargets plasmids encompassing the sequences specific to the primers and PCR

probes above Avere added to a 100uL PCR reaction and the solution was prepped and loaded as

described j above. The resulting real time array based PCR data is shown in Figure 6.

-46-




WO 2013/674163 PCT/US2012/051236

EXAMPLE 5: HIGH LEVEL MULTIPLEXING
[0142] This example demonstrates single chamber multiplexing for detection of

multiple targets that can be any of the ten potential targets included in the panel of this,
example. This level of multiplexing — a panel of more than five potential targets — ¢gdnnot be
achieved in traditional solution phase PCR.

[0143] The experimental materials and procedures were the same as that above except
for the following: first, 10 Primer scts and PCR probes were incorporated jfto PCR reaction in
the same concentrations as above. The sequences of the PCR probes and capture probes are
given below:

PCR Probes:

FluA: NNNNNNNNNNN NNCCCCATGG AATGTTATCA CCCTTTTAAG
CTTCTNNNNNNNN (SEQ ID NO: 13) (T, of 50.3°)

A/HT: NNNNNNNNNNNNNNACCTTGGCGCTATTAGATTTC
CATTTGCCNNNNNNNN (SEQ ID NO: 14) (X, of 51.2°)

A/H3: NNNNNNNNNNNNNCCTGTTGCCA ATTTCAGAG TGTTTTGCT
TAACNNNNNNNNNNN (SEQ ID NO: 15) (T of 51°)

FluB-v2: NNNNNNNNNNNNNTCAAAGCC AATTCGAGCA GCTGAAAC TNNNNNNNN
(SEQ ID NO: 16} (T of 51°

phiMS2: NNNNNNNNN NNNNTCGCTG AACAAGCAA CCGTTACCC NNNNNNNN
(SEQ ID NO: 17) (B4 of 52°)

MPV: NNNNENNNNNNNNNATGG CCGTTAGCTT CAGTCAATTC AACAGNNNNNNN
(SEQ ID NO: 18) (T\y of 48.4°)
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PIVI: NNNNNNNNNNNNNTTGGAATT GTCTCGACA ACAATCTTTG
GCCTNNNNNNNNN (SEQ ID NO: 19) (T\, of 50.4°)

PIVZ: NNNNNNNNNNNNNCCATTT ACCTAAGTGA TGGAATCAAT
CGCAAAAGNNNNNNNN (SEQ ID NO: 20) (T of 48.8°)

P1IV3: NNNNNNNNNNNNNNNACATAA GCTITGATC AACCCTAT
CTGCACNNNNNNNNN (SEQ 1D NO: 21) (T of 49.9°)

RSV: NNNNNNNNNN NNNTTCGAAGGCTC CACATACACKG CTGCTGNNNNNNNNN
(SEQ ID NO: 22) (T, of 49.9%)

RSV-v2: NNNNNNNNNNNNNTCGAAGGC TCCACKATACA CAGCTGCTGNNNNNNNN
(SEQ ID NO: 23) (T of 51°)

OPC1: NNNNNNNNNNNNNTTCGGCAT CTGGATTGAGT
CGGTACTANNNNNNNN (SEQ ID NO: 24) (T, of 48.7°)

Capture Probes
Capture Probe T,

FluA NNN NNN NNN/NNN N SEQ ID NO:26 (T, of 46°)
A/ NNN NNN NXNNNNN  SEQ ID NO:27 (T of 45%)
A/H3 NNN NNNWNNNNNNN  SEQ ID NO:28 (T of 42°)
FluB-v2 NNN NAN NNNNNNN  SHEHQID NO:29 (T, of 46°%)
phiMS2 NNIWNNN NNNNNNN  SEQ 1D NO:30 (T, of 43°)
MPV NNN NNNNNNNNNN  SEQID NO:31
PIV1 NNN NNN NNNNNNN  SEQ ID NO:32
PIV2 NNN NNN NNNNNNN  SEQ ID NO:33
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PIV3 NNN NNN NNN NNN N SEQ ID NO:34
RSV NNN NNN NNNNNN N  SEQID NO:35
RSV-v2 NNN NNN NNNNNNN  SEQID NO:36
OPC1 NNN NNN NNNNNNN  SEQID NO:37
[0144] Figure 7 shows the resulting real time array-based PCR curvesAvhen no target

was added to the PCR reactions (No Template Control). As can be seen frgfn the figure, no
signal was obtained from a solution containing all PCR components excépt target. Figure 8
shows the same experiment with 3 plasmid targets (MPV, OPC-1, PI¥2) added at 10,000

copies/ulL.

EXAMPLE 6;: DEMONSTRATION OF FAST IIYBRIDIZAZTON KINETICS
[0145] A PCR chamber was constructed as describgdl above. The following amine,

pegylated capture probe sequence was deposited on Lhe Hottom substrate: NNN NNN NNN
NNN N (SEQ ID NO:38).

[0146] A solution containing the PCR buffér described above was prepared containing
the following oligo sequence (100 nM) which pfimics the 5° flap portion of the PCR probe,
labeled with a Cy3 fluorophore on the 5’ end’and complimentary to the capture probe: NNN
NNN NNN NNN N (SEQ 1D NO:39).

[0147] The solution was loaded into the PCR chamber and the chamber was heated to
60 °C (15 degrees above the T, of the duplex) and then cooled back down to 30 °C. This
mimics the conditions during the’hybridization step of the PCR protocol. An optical rcading
was laken every 20 sec for 2 yhin. The resulting data is shown in Figure 9.

[0148] One interesting aspect of the data shows that there is already significant

hybridization occurring/at the instant that the internal temperature reaches 30 °C.

EXAMPLE 7: DARK ASSAY CONFIGURATION
[0149] T'he three step amplification assay described in BExample 1, above, was repeated
using a flap/portion of the probe that included an Iowa Black RQ quencher group available

from Ingégrated DNA Technologies, coupled to its 5" end, and without any other labeling or
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WHAT IS CLAIMED IS:

1. A method of delecling a target nucleic acid sequence in a sample, comprigdng:

performing an amplification reaction on the sample with a polymerase £nzyme
that possesses nuclease activily, in the presence of a reagent comprising [irst probeg that
comprise a first portion complementary to the target nucleic acid sequence and #'second portion
not complementary to the first target nucleic acid sequence, the second portigh comprising a
first quencher moiety coupled to the second portion at a first position, sugh that the second
portion is cleaved from the first portion as a first probe fragment, whey'the target nucleic acid
sequence is amplified;

hybridizing the first probe fragment to capture prgbes immobilized upon a
substrate, wherein the capture probes comprise a fluorophorehat is at least partially quenched
by the first quencher moiety, the fluorophore coupled to a gecond position on the capture
probes such that upon hybridization of the probe fragmghts to the capture probes, the
fluorophore is at least partially quenched by the quegcher: and

detecting the presence of the target sequence based upon the quenching of the

fluorophore on the capture probes.

2. The method of claim 1, wherein:

the amplification reagént comprises a plurality of different probes having a
plurality of different first portiongComplementary to different target nucleic acid sequences,
and different second portions pfit complementary to the plurality of target nucleic acid
sequences, the second portigns each comprising a quencher moiety coupled to the first position,
the plurality of second pgftions being cleaved as probe fragments upon amplification of the
pluralily of target nugleic acid sequences; and

whefein the substrate comprises a plurality of different capture probe regions

arrayed on the ghbstrate, each capture probe region comprising capture probes complementary
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3. The method of claim 1, wherein the first position comprises the 5° end of the

probe fragment, and the second position comprises the 3’ end of the capture probe.

4, The method of claim 1, wherein each capture probe region comprises # non-rate

limiting number of capture nucleic acids that hybridize to the probe fragment.

5. The method of claim 1, wherein the first probe fragment that fiybridizes to the

capture probes is less than about 30 nucleotides in length.

6. 'The method of claim 1, wherein the first probe fragpfent that hybridizes to the

capture probes is less than about 2() nucleotides in length.

7. The method of claim 1, wherein the first ppdbe fragment that hybridizes to the

capture probes is less than about 15 nucleotides or less /n length.

8. The method of claim 1, wherein the target nucleic acid is amplitied for at least 5

amplification cycles prior to said detecting,

9. The method of claim 1, wherein the target nucleic acid is amplified in a plurality
of amplification cycles prior to said ¢étecting, wherein the target nucleic acid portion is
additionally amplified after said dgftecting, in the presence of additional copies of the probe,
with resulting released first prgbe fragments being subscquently hybridized to the array and
detected, wherein detected s¥gnal intensity is correlated to a quantity of the target nucleic acid

present in the sample.

10.  TheAmethod of claim 1, wherein the hybridization temperature is less than the

temperature of tfe amplification reaction.
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1. The method of claim 1, comprising detecting local background for one or mon
regions of the array, and normalizing signal intensity measurements by correcting for said

background.

12. The method of claim 2, wherein the sample comprises a plurality of target

nucleic acids.

13. The method of claim 2, wherein the plurality of different ghpture probes are

spatially separated on the substrate.

14, The method of claim 2, wherein there are betwees about 5 and about 100
different capture probes, and between about 5 and about 100 £orresponding probes in the
amplification reaction, wherein up to 5 to 100 different sighals can be detected based upon

positioning of the signals in the array.

15. The method of claim 2, wherein the capture probes are arrayed on the substrate

at a density of about between about 350 fmolg/em’ and about 5,000 fmoles/em? or greater.

16.  The method of claim 2, wherein the capture probes are arrayed on the substrate

at a density greater than 2000 fmolesfém’.

17. The method of ¢gfaim 2, wherein the plurality of different capture probes
comprise the same label moj€ty, and the plurality of different probe fragments comprise the

same quencher moiety.

18.  The/nethod of claim 1, wherein the amplifying step and the step of hybridizing

the first probe fydgment to the substrate are carried out at the same temperature.
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regions designed to form secondary structure. The predicted melting temperature of the
secondary structure was 51 °C, as determined by mlFold (idtdna.com) using the PCR buffer
conditions. The PCR probe was labeled with a 5° Cy3 fluorophore and a Black FHole Quencher
2 moiety on the 3" end.

[0128] The capture probe sequence attached to the bottom substrate of the PCR
chamber was: NNN NNN NNN NNN N with a Ty, of 42 °C using the PCR

buffer conditions.

[0129] DNA plasmids comprising a target sequence were added to each PCR reaction at
a concentration of 10°, 10%, and 10% copies/ul.. The sclution was then degassed by heating to
95 °C. After degassing, polymerase was added and the reaction was loaded into the PCR
chamber using a pipette. Left over solution was loaded onto an Applied Biosystems 7500 for

parallel analysis.

[0130] The cycling conditions for the array based PCR were as follows:
Temp Time Purpose

95°C 120 sec Fast Starl Enzyme activation

9s5C 15 sec denaturation

60C 60 sec polymerase extension

30C 120 sec Flap hybridization and optical reading

(denaturation and extension Were performed for 5 cycles, and then denaturation/ extension/ flap

hybridization and optical reading are repeated for 8 cycles).

[0131] The Cycling conditions for the ABI 7500 were as follows:
Temp Time Purpose

95°C 120 sec Fast Start Enzyme activation

95°C 15 sec denaturation

60 °C 60sec polymerase extension and optical reading

Denaturation/ extension and reading were performed for 40 cycles.
[0132] The results for the copy number titrations are shown in Figure 3 for the array
based PCR and Figure 4 for the solution phase PCR. As can be seen from the figures, the

results are comparable, giving similar behavior for the titrations.
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EXAMPLE 2: TWO STEP AMPLIFICATION REACTION

[0133]1 As with Example 1, above, the amplification reagent mix contained standard
PCR reagents including two PCR primers (200nM) complementary to each target being
amplified as well as a PCR probe (300nM) having a sequence complementary to each target
being amplified. The structure of typical probe is shown in Figure 1B. As shown, the labeled
probe again includes a nucleic acid fragment (A) that is complimentary to a target amplicon
designed using the same rules as is typical for a traditional real time PCR probe (i.e. TaqMan).
Also included is orthogonal nucleic acid “flap™ sequence (B) that is complimentary to a
corresponding capture probe on the capture array. The probe also includes a fluorescent label
(C) coupled to the flap portion B and a quencher moiety (D) coupled to the target specific
portion (A).

[0134] For the two step amplification, the orthogonal flap (B} comprises a sequence
that was designed to have a Ty, with its complement on the capture array of 70° C. Typically
the sequence length is 25 to 27 bases. As with Example 1, above, the overall probe is designed
so that the most stable secondary structure has a Ty, no higher than 10° C below the extension
and measurement temperature in the buffer conditions used for PCR. The oligo was designed

using the unafold software available at wyww.idtdna.com. The following PCR probe sequence

was used in this example:

NN NNN NNN NNN NNN NNN N/Cy3/NN NNNNNN ATG GCC GTT AGC TTC
AGT CAATTC AAC AG/BHQ_2/ (SEQ ID NO:2)

[0135] Where the double underlined sequence constitutes the orthogonal flap and the
non-underlined sequence is homologous to the amplicon. The most stable secondary structure
of the probe has a melting temperature of 45° C, The 'y of the orthogonal flap is 71° C. 'The
PCR probe was labeled with an internal Cy3 fluorephore C (available from GE Healthcare
Biosciences, Piscataway, NJ) and a Black Hole Quencher 2 moiety D (available from

Biosearch, Inc., Novato, CA) on the 3’ end.

[01306] A capture probe was spotted that was homologous to the flap portion of the PCR
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[01403 The PCR probe and capture probe sequences are shown below:
PCR Probes:

Flu A: NNNNNNNNNNNNNCCCCAT GGAATGTTAT
CTCCCTTTTAAGCTTCTNNNNNNNN (SEQ 1D NO:4) (T, of 50.3°)

A1 NNNNNNNNNNNNNACCTTGGC GCTATTAGAT TTCCATTTGC CNNNNNNNN
(SEQ ID NO:S) (T of 51.2°%)

A/H3: NNNNNNNNNNNNNNCCTGTT GCCAATTT CAGAGTGTT
TTGCTTAACNNNNNNNNNNNN (SEQ ID NO:6) (T of 51°)

FiuB: NNNNNNNNNNNNNNTCAAAGC CAATTCGAG CAGCTGAAAC TNNNNNNNN
(SEQ ID NO: 7) (T of 51°)

phiMIS2: NNNNNNINNNNNNNTCGCTGAA CAAGCAACC
GTTACCCNNNNNNNNNNNN (SEQ ID NO:8) (T of 52°%)

" Capture Probes
FluA: NNN NNN NNN NNN N (T of 46°)
AHI: NNN NNN NNN NNN N (Twm of 459)
A/H3: INNN NNN NNN NNN N (Tm of 42°)
FiluB: NNN NNN NNN NNN N {Ty of 46°)
phiMS2: NNN NNN NNN NNN N {Tmof 43°)
[0141] 5 targets plasmids encompassing the sequences specific to the primers and PCR

probes above were added to a 100uL. PCR reaction and the solution was prepped and loaded as

described in above, The resulting real lime array based PCR data is shown in Figure 6.
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EXAMPLE 5: HIGH LEVEL MULTIPLEXING
[0142] This example demonstrates single chamber multiplexing for detection of

multiple targets that can be any of the ten potential targets included in the panel of this
exarmple. This level of multiplexing — a panel of more than five potential targets - cannot be
achieved in traditional solution phase PCR.

[0143] The experimental materials and procedures were the same as that above except
for the following: first, 10 Primer sets and PCR probes were incorporated into PCR reaction in
the same concentrations as above. The sequences of the PCR probes and capture probes are

given below:

PCR Probes:
FluA: NNNNNNNNNNN NNCCCCATGG AATGTTATCT CCCTTTTAAG
CTTCTNNNNNNNN (SEQ ID NQ:9) (T, of 50.3%)

A/H1: NNNNNNNNNNNNNNACCTTGGCGCT ATTAGATTTC

CATTTGCCNNNNNNNN , (SEQ ID NO:10) (T, of 51.2%)
_ A/H3: NNNNNNNNNNNNNCCTGTTGCCA ATTTCAGAG TGTTTTGCT
TAACNNNNNNNNNNN (SEQ ID NO:11) (T, of 51°)

FluB-v2: NNNNNNNNNNNNNTCAAAGCC AATTCGAGCA GCTGAAAC
TNNNNNNNN (SEQID NO:12) (T}, of 51°)

phiMS2: NNNNNNNNN NNNNTCGCTG AACAAGCAA CCGTTACCC NNNNNNNN
(SEQ ID NO:13) (To of 52°)

MPV: NNNNNNNNINNNNNNATGG CCGTTAGCTT CAGTCAATTC
AACAGNNNNNNN (SEQ ID NO:14) (T, of 48.4%)
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PIV1: NNNNNNNNNNNNNTTGGAATT GTCTCGACA ACAATCTTTG
GCCTNNNNNNNNN (SEQ ID NO:15) (T of 50.4°)

PIV2: NNNNNNNNNNNNNCCATTT ACCTAAGTGA TGGAATCAAT
CGCAAAAGNNNNNNNN (SEQ ID NO:16) (Twm of 48.8°)

PIV3: NNNNNNNNNNNNNNNACATAA GCTTTGATC AACCCTATG
CTGCACNNNNNNNNN (SEQ ID NO:17) (T, of 49.9°)

RSV: NNNNNNNNNN NNNTTCGAAGGCTC CACATACACAG
CTGCTGNNNNNNNNN (SEQ ID NO:18) (T, of 49.9°%)

RSV-v2: NNNNNNNNNNNNNTCGAAGGC TCCACATACA
CAGCTGCTGNNNNNNNN (SEQ ID NO:19) (T, of 51°%)

OPC1: NNINNNNNNNNNNNTTCGGCAT TTCCTGGATTGAGT
CGGTACTANNNNNNNN {SEQ ID NO:20) (T, of 48.7°)

Capture Probes

Capture Probe T,
FluA NNN NNN NNN NNN N (T of 46°)
A/HI1 NNN NNN NNN NNN N (T of 45°)
A/H3 NNN NNN NNN NNN N (Tm of 42°)
FluB-v2 NNN NNN NNN NNN N (T of 46°)
phiMS2 NNN NNN NNN NNN N (T of 43°)
MPV NNN NNN NNN NNN N
PIV] NNN NNN NNN NNN N

Piv2 NNN NNN NNN NNN N
-48-



PIV3 NNN NNN NNN NNN N

RSV NNN NNN NNN NNN N

RSV-v2 NNN NNN NNN NNN N

OPC1 NNN NNN NNN NNN N

[0144] Figure 7 shows the resulting real time array-based PCR curves when no target

was added to the PCR reactions (No Template Control). As can be seen from the figure, no
signal was obtained from a solution containing all PCR components except target. Figure §

shows the same experiment with 3 plasmid targets (MPV, OPC-1, PIV2) added at 10,000

copiesful.

EXAMPLE 6: DEMONSTRATION OF FAST HYBRIDIZATION KINETICS
[0145] A PCR chamber was constructed as described above. The following amine,

pegylated capture probe sequence was deposited on the bottom substrate: NNN NNN NNN
NNNN.

[0146] A solution containing the PCR buffer described above was prepared
containing the following oligo sequence (100 nM) which mimics the 5’ flap portion of the
PCR probe, labeled with a Cy3 fluorophore on the 5 end and complimentary to the capture
probe: NNN NNN NNN NNN N,

01471~ “The solution was Joaded into the PCR chamber and the chamber was heated (o

60 °C (15 degrees above the Ty, of the duplex) and then cooled back down to 30 °C. This
mimics the conditions during the hybridization step of the PCR protocol. An optical reading
was taken every 20 sec for 2 min. The resulting data is shown in Figure 9.

[0148] One interesting aspect of the data shows that there is already significant

hybridization occurring at the instant that the internal temperature reaches 30 °C.

EXAMPLE 7: DARK ASSAY CONFIGURATION

[0149] The three step amplification assay described in Example 1, above, was repeated
using a flap portion of the probe that included an Iowa Black RQ quencher group available

from Integrated DNA Technologies, coupled to its 5” end, and without any other labeling or
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WHAT IS CLAIMED IS:

l. A method of detecting a target nucleic acid sequence in a sample, comprising:

performing an amplification reaction on the sample with a polymerase enzyme that
possesses nuclease activity, in the presence of a reagent comprising first probes that comprise a
first portion complementary to the target nucleic acid sequence and a second portion not
complementary to the first target nucleic acid sequence, the second portion comprising a first
quencher moiety coupled to the second portion at a first position, such that the second portion is
cleaved from the first portion as a first probe fragment, when the target nucleic acid sequence is
amplified;

hybridizing the first probe fragment to capture probes immobilized upon a substrate,
wherein the capture probes comprise a fluorophore that is at least partially quenched by the first
quencher moiety, the fluorophore coupled to a second position on the capture probes such that
upon hybridization of the probe fragments to the capture probes, the fluorophore is at least
partially quenched by the quencher; and

detecting the presence of the target sequence based upon the quenching of the

fluorophore on the capture probes.

2. The method of claim 1, wherein:

the amplification reagent comprises a plurality of different probes each different probe
having a different first portion complementary to a different target nucleic acid sequence, and
each different probe having a different second portion not complementary to a target nucleic acid
sequence, the second portion of each different probe comprising a quencher moiety coupled to
the first position, the second portion being cleaved as a probe fragment upon amplification of the
plurality of target nucleic acid sequences; and

wherein the substrate comprises a plurality of different capture probe regions arrayed on
the substrate, each capture probe region comprising capture probes complementary to a different
second portion of the plurality of different probes, and each capture probe comprising a

{fluorophore quenched by the quencher moiety.
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3. The method of claim 1, wherein the first position comprises the 5’ end of the probe

fragment, and the second position comprises the 3° end of the capture probe.
g p p p p

4, The method of claim 2, wherein each capture probe region comprises a non-rate limiting

number of capture nucleic acids that hybridize to the probe fragment.

5. The method of claim 1, wherein the first probe fragment that hybridizes to the capture

probes is less than about 30 nucleotides in length.

6. The method of claim 1, wherein the first probe fragment that hybridizes to the capture

probes is less than about 20 nucleotides in length.

7. The method of claim 1, wherein the first probe fragment that hybridizes to the capture

probes 1s less than about 15 nucleotides or less in length.

8. The method of claim 1, wherein the target nucleic acid is amplified for at least 5

amplification cycles prior to said detecting,.

9. The method of claim 1, wherein the target nucleic acid is amplified in a plurality of
amplification cycles prior to said detecting, wherein the target nucleic acid portion is additionally
amplified after said detecting, in the presence of additional copies of the probe, with resulting
released first probe fragments being subsequently hybridized to the array and detected, wherein
detected signal intensity is correlated to a quantity of the target nucleic acid present in the

sample.

10.  The method of claim 1, wherein a temperature of the hybridizing step is less than a

temperature of the amplification reaction.

11. The method of claim 1, comprising detecting local background for one or more regions of

the array, and normalizing signal intensity measurements by correcting for said background.
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12. The method of claim 2, wherein the sample comprises a plurality of target nucleic acids.

13.  The method of claim 2, wherein the plurality of different capture probes are spatially

separated on the substrate.

14.  The method of claim 2, wherein there are between about 5 and about 100 different
capture probes, and between about 5 and about 100 corresponding probes in the amplification
reaction, wherein up to 5 to 100 different signals can be detected based upon positioning of the

signals in the array.

15.  The method of claim 2, wherein the capture probes are arrayed on the substrate at a

density of about between about 350 fmoles/cm” and about 5,000 fmoles/cm? or greater.

16.  The method of claim 2, wherein the capture probes are arrayed on the substrate at a

density greater than 2000 fmoles/cm”.
17.  The method of claim 2, wherein the plurality of different capture probes comprise the
same fluorophore, and the plurality of different probe fragments comprise the same quencher

moiety.

18. The method of claim 1, wherein the amplifying step and the step of hybridizing the first

probe fragment to the substrate are carried out at the same temperature.
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