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AMENDED CLAIMS
received by the International Bureau on 07 June 2007 (07.06.2007)

What is claimed is:

1.

6.

A test kil comprising:

a plurality of first single stranded nuclcic acids, cach having an unique lag sequence
coupled to a targeting sequence, cach having a unique number of repeal elements
in the targeting scquence, and cach further having a discriminating sequence
coupled to the targeting sequence, wherein the discriminating scquence is further

coupled to a label; and

wherein each of the discriminating sequences has a scquence suitable for at least
partial hydrolysis of the single stranded nucleic acid by a discriminating agent
under a discriminating condition to thereby separate the label from the unique tag

sequence.

The kit of claim 1 wherein at least one of the single stranded nucleic acids is a
chimeric molecule in which the targeting sequence comprises DNA and in which the

discriminating sequence comprises RNA.
The kit of claim 1 wherein the discriminating agent is RNascH.

The kit of claim | wherein each of the discriminating sequences comprises a repeat
sequence, and wherein each of the discriminating sequences has a distinct number of

repeats.

The kit of claim 1 wherein the label is sclected from the group consisting ol a

fluorophor, a luminophor, a dye, a Raman active moiety, and an enzyme.

The kit of claim 1 further comprising an instruction to (a) incubate a sample
comprising 4 nucleic acid with the plurality of single stranded nucleic acids under the
discriminating condition to form a test mixture, (b) apply the test mixture to a chip
having a plurality of second single stranded nucleic acids, each of the second single
stranded nucleic acids having a sequence complementary to the unique tag sequence
and being located in a predetermined position, (¢) acquire from the chip a plurality of

signals from the labels, and (d) determine from the signals a genotype.
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7. The kit of claim 1 further comprising a chip having a plurality of sccond single
stranded nucleic acids, each of the second single stranded nucleic acids having a
sequence complementary to the uniquc tag scquence and being located in a

predetermined position.

8. The kit of claim 1 further comprising at least onc of a rcagent that includes RNaseH, a
rcagent that includes a polymerase or terminal nucleotidy! transferase, and a rcagent

that includes a labeled nucleotide.

9. A method of determining a genotype of a nucleic acid, comprising:

incubating a sample nucleic acid with a plurality of first single stranded nucleic acids

to thereby form a test mixlure;

wherein each of the first single strandcd nucleic acids has a unique tag sequence that
is coupled to a targcting scquence and further has a discriminating sequence that is
coupled to the targeting sequence, wherein the discriminating sequence is further

coupled to a label,

adding under a discriminating condition a disctiminating agent to the test mixture to
thereby separate the label from at least one of the first single stranded nucleic

acids;

determining separation of the label from the at least one of the first single stranded

nucleic acids using the unique tag scquence; and
deducing the genotype from the step of determining.
10.  The method of claim 9 wherein the sample nucleic acid comprises an optionally

methylated nucleic acid selected from the group consisting of an amplicon, a cDNA,

and a gcnomic DNA.

11.  The method of claim 9 wherein the unique tag sequence and the targeting sequence

comprise 2 DNA and wherein the discriminating sequence comprises a RNA.

12.  The method of claim 9 whercin the label is selected from the group consisting of a

fluorophor, a luminophor, a dye, a Raman active moiety, and an cnzyme.
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13.

14.

LS.

16.

k7.

18.

19.

The method of claim 9 wherein the discriminating condition is a condition that allows
hybridization of the sample nucleic acid with all of the plurality of first single

stranded nucleic acids.

The method of claim 9 whercin the discriminating agent is RNaseH or a methylation

sensitive restriction endonuclease,

The method of claim 9 wherein (he step of determining separation comprises binding
the plurality of the first single strandcd nucleic acids to a chip in predetermined
positions using the unique tag sequence, and querying for a signal from the label in

the predetermined positions.
A method of determining a copy number of a repeat unit in a nucleic acid,
comprising:

combining a plurality of single stranded nucleic acids of the general formula A-T-R,-

R'-L with the nucleic acid under hybridigation conditions to form a duplex;

wherein A is a unique tag DNA sequence, T is a targeting DNA scquence, R1s a
DNA repeat sequence, 1 is an integer between 1 and 500, inclusive, R'isa RNA

repeat sequence, and L is a label,

hydrolyzing at least part of R' using RNaseH in a duplex where R' and the repcat unit
in the nucleic acid form a complementary double strand to thereby separate L
from A;

binding the single stranded nucleic acids onto a chip in predetermined positions using

A; and

measuring a signal from the predetermined positions.

The method of claim 16 further comprising a step of selectively labeling the single
stranded nucleic acids in which R’ was at lcast partially hydrolyzed, wherein the step

of labeling is performed using 4 second label that is distinguishable from L.

The method of claim 16 wherein T has a length of at least 12 bases and has at least

90% complementarity with a portion of the nucleic acid.

The method of claim 16 wherein the step of hydrolyzing is performed using RNaseH.
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20.

21.

22,

A chimeric oligonucleotidc having the formula A-T-R,-R'-L, wherein A is a unique
tag DNA sequence, T is a targeting DNA scquence, Ris a DNA repeat sequence, n is
an integer between 1 and 500, inclusive, R’ is a RNA repeat sequence, andLisa
label.

A method of determining a copy number of a repeat unit in a nucleic acid,

comprising:

‘combining a plurality of single stranded nucleic acids of the general formula T-Ry-R'-

L* with the nucleic acid under hybridization conditions to form a duplex;

wherein T is a targeting DNA sequence, R is a DNA repeat sequencc, is an integer
between | and 500, inclusive, R' is a RNA repeat sequence, and L* is an optional
label, and wherein cach of the single stranded nucleic acids has not a 3'-OH

tcrminus;

hydrolyzing at Icast part of R' using a discriminating agent when R’ and the repeat unit
in the nucleic acid form a complementary double strand to thereby generate a 3'-

OH terminus;

(a) adding at least one opticnally labeled nucleotide to the 3'-OH terminus, or (b)
adding a plurality of nucleotides to the 3'-OIl terminus and labeling the added

nucleotides; and

detecting the label in solution.

The method of claim 21 wherein the step of detecting is performed in real time.
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