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We claim:

1. A method for detecting a target nucieotide sequence comprising:

a) tagging the target nuclectide sequence with a nuclectide tag sequence, thefeby
producing a tagged target nucleic acid sequencs;

b} providing a probe oligonuclectide comprising a nuclectide tag rgcognition
sequence complementary to the nuclectide tag sequence and a regulatory seguence 5 to
the nucleotide tag recognition sequence, wherein said probe oligonuclectigh comprises a
first label and has a meiting temperature Tm1i;

¢) amplifying the tagged target nucleic acid sequence in a PCR gmplification reaction
using the probe oligonuclectide as a primer, wherein said PCR gfplification reaction is
characierized by an annealing tomperature Ta;

wherein the PCR amplification reaction is carried out in fhe presence of a regulatory
oligonuclectide comprising a sequence segment that is compiementary o the regulatory
sequence, wherein said regulatory oligonucleotide compfises a second label and has a
malting temperature Tm2; and

d) detecting the product of the PCR amplificatitn reaction;

wherein the first label and the second iabalLonstitute a flucrescent reporter/guencher

pair; and wherein Tm1 and Tm2 are both highegthan Ta.

2. The method of 1 wherein thg tag sequence is incorporated infe the tagged

target nucleic acid seguence using a PCR/reaction.

3. The method of claim ¥ wherein the nucisclide tag recognilion sequence is

exactly complementary o the nuclgatide tag sequence.

4. The method of ¢laim 1 wherein the regulatory cligonucigotide comprises a

sequence segment that is exgctly complementary o regulatery sequence.

5. The method of claim 4 wherein the regulatory oligonucleotide has a length in

the range of 15-45 nucjCotides.

8. The piethod of claim 1 wharein Ta is in the range of 55-62°C.

7. THAe method of claim 1 wherein Ta is in the range of 80-64°C.

8 The method of ciaim 1 wherein Ta is in the range of 60°C-62°C.

) The method of claims claims 1-5 whersin T is at least 25°C higher than the

anneging temperature (Ta).

18, The method of claim 9 claim wherein Tm2 is af izast at least 2°C, at ieast 3°C,
- 4°C, st least 5°C, or at least 10°C higher than the anneaiing temperature (Ta).
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11.  The method of claim 10 wharein Tm2 is in the range of 80-75°C.

12.  The mathod of claim 6 wherain the PCR amplification reaction is carried ou¥in

a reaction volume greater than 500 nk, or greater than 1 ul.

13.  The method of ¢laim 12 wherein the PCR amplification reactions aig carried

out in a multiwel! plate comprising §5-1536 wells.
14. The method of claim 13 wherein Ta is about 57°C

15.  The msthad of claim 8 whergin the PCR amplification reactién is carried oul in

a reaction volume less than 100 nl.

168.  The method of claim 15 wherein the PCR amplificatign reaction is carried out

in a microfluidic device.
17. The method of claim 15 wharein Ta is about 8/C

18. The meihod of claim 8 7 or 8 whereiy the PCR amplification reaction

comprises at least 20 cycles at the annaaling temperatyfs (Ta).




Claims

I3 A method for detecting a target nucleotide sequence comprising;

a) tagging the target nucleotide sequence with a nucleotide tag sequence, thereby producing a
tagged target nucleic acid sequence;

b) providing a probe oligonucleotide comprising a nucleotide tag recognition sequence
complementary to the nucleotide tag sequence and a regulatory sequence 5° to the nucleotide tag
recognition sequence, wherein said probe oligonucleotide comprises a first label and has a melting
temperature Tml;

c) amplifying the tagged target nucleic acid sequence in a PCR amplification reaction using the
probe oligonucleotide as a primer, wherein said PCR amplification reaction is characterized by an
annealing temperature Ta;

wherein the PCR amplification reaction is carried out in the presence of a regulatory
oligonucleotide comprising a sequence segment that is complementary to the regulatory sequence,
wherein said regulatory oligonucleotide comprises a second label and has a melting temperature Tm2; and

d) detecting the product of the PCR amplification reaction;

wherein the first label and the second label constitute a fluorescent reporter/quencher pair; and

wherein Tml and Tm2 are both higher than Ta.

2, The method of claim 1 wherein the nucleotide tag sequence is incorporated into the

tagged target nucleic acid sequence using a PCR reaction.

3. The method of claim 1 wherein the nucleotide tag recognition sequence is exactly

complementary to the nucleotide tag sequence.

4, The method of claim 1 wherein the regulatory oligonucleotide comprises a sequence

segment that is exactly complementary to the regulatory sequence.

5. The method of claim 4 wherein the regulatory oligonucleotide has a length in the range of

15-45 nucleotides.

6. The method of claim 1 wherein Ta is in the range of 55-62°C.
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7. The method of claim 1 wherein Ta is in the range of 60-64°C.

8. The method of claim 1 wherein Ta is in the range of 60°C-62°C.

0. The method of claim 1 wherein Tml is at least 25°C higher than the annealing

temperature (Ta).

10. The method of claim 9 wherein Tm?2 is at least 2°C higher than the annealing temperature

{Ta).

11. The method of claim 10 wherein Tm2 is in the range of 60-75°C.

12 The method of claim 8 wherein the PCR amplification reaction is carried out in a reaction

volume greater than 500 nL.

13. The method of claim 12 wherein the PCR amplification reactions are carried out in a

multiwell plate comprising 96-1536 wells.

14. The method of claim 8 wherein the PCR amplification reaction is carried out in a

reaction volume less than 100 nL.

15. The method of claim 15 wherein the PCR amplification reaction is carried out in a

microfluidic device.

16. The method of claim 15 wherein Ta is 60°C.

17 The method of claim 8 wherein the PCR amplification reaction comprises at least 20

cycles at the annealing temperature (Ta).

18. The method of claim 9 wherein Tm2 is at least 4°C higher than the annealing temperature

(Ta).

19. The method of claim 9 wherein Tm2 is at least 10°C higher than the annealing

temperature (Ta).
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20. The method of claim & wherein the PCR amplification reaction is carried out in a reaction

volume greater than 1 ul.

21. A kit comprising:

a} a first tagging primer comprising a first nucleotide tag sequence and a first target nucleotide
recognition sequence that hybridizes to a first allele at a polymorphic site in a target nucleic acid
sequence;

b) a second tagging primer comprising a second nucleotide tag sequence and a second target
nucleotide recognition sequence that hybridizes to a second allele at the polymorphic site in the target
nucleic acid sequence;

¢) a reverse primer;

d) a first probe oligonucleotide comprising (i) a first nucleotide tag recognition sequence
complementary to the first nucleotide tag sequence and (ii} a first regulatory sequence 5’ to the first
nucleotide tag recognition sequence, wherein the first probe oligonucleotide comprises a first label and
has a melting temperature Tm1;

e) a first regulatory oligonucleotide comprising a first sequence segment that is complementary to
the first regulatory sequence, wherein the first regulatory oligonucleotide comprises a second label and
has a melting temperature Tm2;

f) a second probe oligonucleotide comprising (i) a second nucleotide tag recognition sequence
complementary to the second nucleotide tag sequence and (ii} a second regulatory sequence 3° to the
second nucleotide tag recognition sequence, wherein the second probe oligonucleotide comprises a third
label and has a melting temperature Tm3; and

g) a second regulatory oligonucleotide comprising a second sequence segment that is
complementary to the second regulatory sequence, wherein the second regulatory oligonucleotide
comprises a fourth label and has a melting temperature Tm4,

wherein Tml, Tm2, Tm3, and Tm4 are higher than an annealing temperature Ta of a PCR

amplification reaction.

22. A PCR amplification reaction comprising:

a) a first tagged target nucleic acid sequence comprising a first allele at a polymorphic site and a
first nucleotide tag sequence;

b) a first probe oligonucleotide comprising (i} a first nucleotide tag recognition sequence

complementary to the first nucleotide tag sequence and (ii) a first regulatory sequence 5’ to the first
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nucleotide tag recognition sequence, wherein the first probe oligonucleotide comprises a first label and
has a melting temperature Tm1,

c) a first regulatory oligonucleotide comprising a first sequence segment that is complementary to
the first regulatory sequence, wherein the first regulatory oligonucleotide comprises a second label and
has a melting temperature Tm2,

d) a second tagged target nucleic acid sequence comprising a second allele at the polymorphic
site and a second nucleotide tag sequence;

e) a second probe oligonucleotide comprising (i) a second nucleotide tag recognition sequence
complementary to the second nucleotide tag sequence and (ii) a second regulatory sequence 5’ to the
second nucleotide tag recognition sequence, wherein the second probe oligonucleotide comprises a third
label and has a melting temperature Tm3; and

f) a second regulatory oligonucleotide comprising a second sequence segment that is
complementary to the second regulatory sequence, wherein the second regulatory oligonucleotide
comprises a fourth label and has a melting temperature Tm4,

wherein the PCR amplification reaction is characterized by an annealing temperature Ta, wherein
the first label and the second label constitute a first fluorescent reporter/quencher pair, wherein the third
label and the fourth label constitute a second fluorescent reporter/quencher pair, and wherein Tm1, Tm2,
Tm3, and Tm4 are higher than Ta.

23. The kit of claim 21, or the PCR amplification reaction of claim 22, wherein Ta is in the
range of 55-62°C.

24, The kit of claim 21, or the PCR amplification reaction of ¢laim 22, wherein Ta is in the
range of 60-64°C,

25. The kit of claim 21, or the PCR amplification reaction of claim 22, wherein Ta is in the

range of 60°C-62°C.

26, The kit of claim 21, or the PCR amplification reaction of claim 22, wherein Ta is 60°C.
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