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WHATNS CLAIMED IS:

1. A method for identifying, in a sample, one or more nucleic acid molecules
containing a target nucleotide sequence differing from nucleotide sequences in other nucleic acid
molecules in the symple, or other samples, by one or more nucleotides, one or more copy
numbers, one or mory transcript sequences, and/or one or more methylated residues, said method
comprising:
providing axample containing one or more nucleic acid molecules potentially
containing the target nucleotidg sequence differing from the nucleotide sequences in other
nucleic acid molecules by one oNmore nucleotides, one or more copy numbers, one or more
transcript sequences, and/or one or Yiore methylated residues;
providing one or more ¥nzymes capable of digesting deoxyuracil (dU) containing
nucleic acid molecules present in the s
providing one or more primaxy oligonucleotide primer sets, each primary
oligonucleotide primer set comprising (a) a fir primary oligonucleotide primer that comprises a
nucleotide sequence that is complementary to a sequence adjacent to the target nucleotide
sequence and (b) a second primary oligonucleotide pgimer that comprises a nucleotide sequence
that is complementary to a portion of an extension prodyct formed from the first primary
oligonucleotide primer;
blending the sample, the one or more primary\ligonucleotide primer sets, the one
or more enzymes capable of digesting deoxyuracil (dU) containkyg nucleic acid molecules in the
sample, a deoxynucleotide mix including dUTP, and a DNA polym¥rase to form a polymerase
chain reaction mixture;
subjecting the polymerase chain reaction mixture to condKjons suitable for
digesting deoxyuracil (dU) containing nucleic acid molecules present in thé\polymerase chain

reaction mixture, and one or more polymerase chain reaction cycles comprising a denaturation

blending the primary extension products with a ligase and one or more
oligonucleotide probe sets to form a ligation reaction mixture, wherein each oligonucleotie
probe set comprises (a) a first oligonucleotide probe having a 5” primer-specific portion and X 3
target nucleotide sequence-specific portion, and (b) a second oligonucleotide probe having a 5’

target nucleotide sequence-specific portion and a 3” primer-specific portion, and wherein the first
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any second oligonucleotide probes of a probe set are configured to hybridize, in a base specific
r, on a complementary target nucleotide sequence of a primary extension product;
subjecting the ligation reaction mixture to one or more ligation reaction cycles
whereby thy first and second oligonucleotide probes of the one or more oligonucleotide probe
sets are ligated together to form ligated product sequences in the ligation reaction mixture
wherein each ligated product sequence comprises the 5° primer-specific portion, the target-

specific portions, ang the 3" primer-specific portion;

complementary to the 3’ primer-spgcific portion of the ligated product sequence:

blending the ligated pxpduct sequences, the one or more secondary
oligonucleotide primer sets, the one or iqore enzymes capable of digesting deoxyuracil (dU)
containing nucleic acid molecules, a deoxyucleotide mix including dUTP, and a DNA
polymerase to form a second polymerase chaly reaction mixture;

subjecting the second polymerasé\chain reaction mixture to conditions suitable for
digesting deoxyuracil (dU) containing nucleic acidpolecules present in the second polymerase
chain reaction mixture, and one or more polymerase cRain reaction cycles comprising a
denaturation treatment, a hybridization treatment, and an\¢xtension treatment thereby forming
secondary extension products; and

detecting and distinguishing the secondary exteksion products in the sample to
identify the presence of one or more nucleic acid molecules conta\ning target nucleotide
sequences differing from nucleotide sequences in other nucleic acid Wolecules in the sample by
one or more nucleotides, one or more copy numbers, one or more transyyipt sequences, and/or

one or more methylated residues.

numbers, one or more transcript sequences, and/or one or more methylated residues, sai

comprising:
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providing a sample containing one or more nucleic acid molecules potentially

ing the target nucleotide sequence differing from the nucleotide sequences in other
nucleic agid molecules by one or more nucleotides, one or more copy numbers, one or more
transcript sdquences, and/or one or more methylated residues;
roviding one or more enzymes capable of digesting deoxyuracil (dU) containing
nucleic acid molegules present in the sample;

providing one or more primary oligonucleotide primer sets, each primary
oligonucleotide primerget comprising (a) a first primary oligonucleotide primer that comprises a
nucleotide sequence that 15 complementary to a sequence adjacent to the target nucleotide
sequence and (b) a second ptymary oligonucleotide primer that comprises a nucleotide sequence
that is complementary to a portiQn of an extension product formed from the first primary
oligonucleotide primer;

blending the sample. the one or more primary oligonucleotide primer sets, the one
or more enzymes capable of digesting d&pxyuracil (dU) containing nucleic acid molecules in the
sample, a deoxynucleotide mix including d\TP, and a DNA polymerase to form a polymerase
chain reaction mixture;

subjecting the polymerase chain rsaction mixture to conditions suitable for
digesting deoxyuracil (dU) containing nucleic acid \yolecules present in the polymerase chain
reaction mixture, and one or more polymerase chain régction cycles comprising a denaturation
treatment, a hybridization treatment, and an extension trex¢ment, thereby forming primary
extension products comprising the target nucleotide sequencg or a complement thereof;
blending the primary extension products with a Ngase and one or more
oligonucleotide probe sets to form a ligation reaction mixture, whygein each oligonucleotide
probe set comprises (a) a first oligonucleotide probe having a 5° portion and a 3” target
nucleotide sequence-specific portion, and (b) a second oligonucleotide
nucleotide sequence-specific portion and a 3° portion, wherein the 5° portidn of the first
oligonucleotide probe of the probe set is complementary to a portion of the 3 \portion of the
second oligonucleotide probe, wherein one probe of the probe set comprises a d&{ectable signal
generating moiety, and wherein the first and second oligonucleotide probes of a proge set are
configured to hybridize, in a base specific manner, on a complementary target nucleotije
sequence of a primary extension product;
subjecting the ligation reaction mixture to one or more ligation reaction cycl

whereby the first and second oligonucleotide probes of the one or more oligonucleotide probe
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sety are ligated together to form ligated product sequences in the ligation reaction mixture
wherd{n each ligated product sequence comprises the 5* portion, the target-specific portions, the
37 portidy, and the detectable signal generating moiety;
hybridizing the 5 portion of the ligated product sequence to its complementary 3’
portion;
detecting signal from the detectable signal generating moiety that is produced
upon said hybridizihg; and

distingiNshing ligated product sequences in the sample based on said detecting to
identify the presence of oxe or more nucleic acid molecules containing target nucleotide
sequences differing from nuX]eotide sequences in other nucleic acid molecules in the sample by
one or more nucleotides, one oNmore copy numbers, one or more transcript sequences, and/or

one or more methylated residues.

3. The method of ¢

contacting the sample with Xt least a first methylation sensitive enzyme to form a

im 1 or 2 further comprising:
restriction enzyme reaction mixture prior to, ¢ concurrent with, said blending to form a
polymerase chain reaction mixture, wherein said\first methylation sensitive enzyme cleaves
nucleic acid molecules in the sample that contain oNe or more unmethylated residues within at
least one methylation sensitive enzyme recognition se§uence, and whereby said detecting
involves detection of one or more nucleic acid molecules\containing the target nucleotide
sequence, wherein said nucleic acid molecules originally cogtained one or more methylated
residues.
4. The method of claim 3, wherein the first primyry oligonucleotide primer
comprises a nucleotide sequence that is complementary to a region of the target nucleotide
sequence that is upstream of the one or more methylated residues and the
oligonucleotide primer comprises a nucleotide sequence that is the same as aXegion of the target

nucleotide sequence that is downstream of the one or more methylated residues.

5. The method of claim 3 further comprising:
subjecting the restriction enzyme reaction mixture to a bisulfite treatment\inder
conditions suitable to convert unmethylated cytosine residues to uracil residues prior to sai

blending to form a polymerase chain reaction mixture, wherein the first primary oligonucleoti



10

20

25

30

-232-

he method of claim 5 further comprising:
providing \ne or more second methylation sensitive enzymes that cleave nucleic
acid molecules containing ukmethylated residues within a methylation sensitive enzyme
recognition sequence; and
blending the at leaX one second methylation sensitive enzyme with the
polymerase chain reaction mixture cdmprising the bisulfite-treated restriction enzyme reaction
mixture to form a second restriction en2yme reaction mixture, wherein said second methylation
sensitive enzyme cleaves nucleic acid moldgules potentially present in the sample that contain
one or more unmethylated residues within at \¢ast one methylation sensitive enzyme recognition
sequence during said hybridization treatment.
7 The method of claim 5, whereitdone or both primary oligonucleotide
primers of the primary oligonucleotide primer set have a\}’ portion comprising a cleavable
nucleotide or nucleotide analogue and a blocking group, sudh that the 3’ end of said primer or
primers is unsuitable for polymerase extension, said method fixther comprising:
cleaving the cleavable nucleotide or nucleotide anAlog of one or both
oligonucleotide primers during said hybridization treatment, therebyNiberating free 3°’OH ends

on one or both oligonucleotide primers prior to said extension treatmen

8. The method of claim 7, wherein the first primary oligdgqucleotide primer
of the primary oligonucleotide primer set comprises a 5’ portion having a nucled{ide sequence
that is the same as a nucleotide sequence portion in a bisulfite-treated unmethylate¥ target
sequence to which the primary oligonucleotide primer hybridizes to, but has one or m\re
nucleotide sequence mismatches to a corresponding nucleotide sequence portion in the

treated methylated target sequence.
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9, The method of claim 8, wherein the DNA polymerase lacks 5 nuclease

activity, 3’ nuclease activity, and strand displacing activity.

10.  The method of claim 4 further comprising;

roviding one or more blocking oligonucleotides capable of hybridizing to a

region of the bistfite-treated target nucleotide sequence containing unmethylated residues; and
contagting the polymerase chain reaction mixture comprising the bisulfite-treated

restriction enzyme readtion mixture with said one or more blocking oligonucleotides prior to said

subjecting, wherein said oge or more blocking oligonucleotides hybridize to complementary

bisulfite treated target nuclel acid sequences during said hybridization treatment and impede

primary oligonucleotide primengxtension during said extension treatment.

11. The method

primers of the primary oligonucleotide\primer set have a 3 portion comprising a cleavable

claim 1 or 2, wherein one or both primary oligonucleotide

nucleotide or nucleotide analogue and a bipcking group, such that the 3’ end of said primer or
primers is unsuitable for polymerase extensidy, said method further comprising:
cleaving the cleavable nucleotid¥ or nucleotide analog of one or both
oligonucleotide primers during said hybridization Weatment, thereby liberating free 3’OH ends
on one or both oligonucleotide primers prior to said extension treatment.

12. The method of claim 10, wherein the\cleavable nucleotide comprises one
or more RNA bases.

13.  The method of claim 12, wherein the first prixary oligonucleotide primer
of the primary oligonucleotide primer set comprises a 5* portion having a nucleotide sequence
that is the same as a nucleotide sequence portion in a wildtype nucleic ack] molecule to which
the primary oligonucleotide primer hybridizes to, but has one or more nucledtide sequence

mismatches to a corresponding nucleotide sequence portion in the target nuclery acid molecule.

14.  The method of claim 13, wherein the one or more sequence mi§matches is
located two nucleotide bases from the 5’ end of the first primary oligonucleotide primer\and/or

three nucleotide bases from the 5° end of the first primary oligonucleotide primer.
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15.  The method of claim 13, wherein the DNA polymerase lacks 5’ nuclease

, 3" nuclease activity, and strand displacing activity.

16. A method for identifying in a sample, one or more target ribonucleic acid
molecules diNering in sequence from other ribonucleic acid molecules in the sample due to
alternative splic\ag, alternative transcript, alternative start site, alternative coding sequence,
alternative non-codNng sequence, exon insertion, exon deletion, intron insertion, translocation,
mutation, or other reaxyangement at the genome level, said method comprising:

providing X sample containing one or more target ribonucleic acid molecules
potentially differing in sequéqce from other ribonucleic acid molecules;

contacting the sa\iple with one or more enzymes capable of digesting dU
containing nucleic acid molecules\potentially present in the sample;

providing one or more\oligonucleotide primers, each primer being complementary
to the one or more target ribonucleic acN| molecules;

blending the contacted sampe, the one or more oligonucleotide primers, a
deoxynucleotide mix including dUTP, and a iqverse-transcriptase to form a reverse-transcription
mixture;

generating complementary deoxyribynucleic acid (cDNA) molecules in the
reverse transcription mixture, each cDNA molecule comprising a nucleotide sequence that is
complementary to the target ribonucleic acid molecule axd contains dU;

providing one or more oligonucleotide primeX sets, each primer set comprising (a)

a first oligonucleotide primer comprising a nucleotide sequencX that is complementary to a

portion of a cDNA nucleotide sequence adjacent to the target ribogucleic acid molecule sequence

complement of the cDNA, and (b) a second oligonucleotide primer &¢mprising a nucleotide

sequence that is complementary to a portion of an extension product foxned from the first

oligonucleotide primer;
blending the reverse transcription mixture containing the cDNX\ molecules, the

one or more oligonucleotide primer sets, a deoxynucleotide mix including dUTR, and a

polymerase to form a polymerase reaction mixture;

subjecting the polymerase chain reaction mixture to one or more polymgrase
chain reaction cycles comprising a denaturation treatment, a hybridization treatment, and\an

extension treatment thereby forming one or more different primary extension products;
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providing one or more oligonucleotide probe sets, each probe set comprising (a) a
igonucleotide probe having a 5 primer-specific portion and a 3’ target sequence-specific
portion, Xnd (b) a second oligonucleotide probe having a 5” target sequence-specific portion and
a 3" primerdgpecific portion, wherein the first and second oligonucleotide probes of a probe set
o0 hybridize, in a base specific manner, on complementary portions of a primary
extension produckcorresponding to the target ribonucleic acid molecule sequence;

contagting the primary extension products with a ligase and the one or more
oligonucleotide probe M¢ts to form a ligation reaction mixture;
subjecting Xhe ligation reaction mixture to one or more ligation reaction cycles
whereby the first and second\probes of the one or more oligonucleotide probe sets are ligated
together to form ligated produchsequences in the ligase reaction mixture, wherein each ligated
product sequence comprises the 5\primer-specific portion, the target-specific portions, and the
3’ primer-specific portion;

providing one or more segondary oligonucleotide primer sets, each secondary
oligonucleotide primer set comprising (a) Afirst secondary oligonucleotide primer comprising
the same nucleotide sequence as the 5* primeNspecific portion of the ligated product sequence
and (b) a second secondary oligonucleotide prin¥r comprising a nucleotide sequence that is
complementary to the 3" primer-specific portion ofthe ligated product sequence:

blending the ligated product sequences\the one or more secondary
oligonucleotide primer sets with one or more enzymes caRable of digesting deoxyuracil (dU)
containing nucleic acid molecules, a deoxynucleotide mix i
polymerase to form a second polymerase chain reaction mixt

subjecting the second polymerase chain reaction nNxture to conditions suitable for
digesting deoxyuracil (dU) containing nucleic acid molecules presenX in the second polymerase
chain reaction mixture, and one or more polymerase chain reaction cycks comprising a
denaturation treatment, a hybridization treatment, and an extension treatm¥nt thereby forming
secondary extension products; and

detecting and distinguishing the secondary extension products in
thereby identifying the presence of one or more ribonucleic acid molecules differing in sequence
from other ribonucleic acid molecules in the sample due to alternative splicing, alternXtive
transcript, alternative start site, alternative coding sequence, alternative non-coding sequiyce,
exon insertion, exon deletion, intron insertion, translocation, mutation, or other rearrangemat at

the genome level.
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17. A method for identifying in a sample, one or more target ribonucleic acid
molecudes differing in sequence from other ribonucleic acid molecules in the sample due to
alternative\splicing, alternative transcript, alternative start site, alternative coding sequence,
alternative nog-coding sequence, exon insertion, exon deletion, intron insertion, translocation,
mutation, or othRr rearrangement at the genome level, said method comprising:

proviJing a sample containing one or more target ribonucleic acid molecules

potentially differing in\sequence from other ribonucleic acid molecules;

contacting\he sample with one or more enzymes capable of digesting dU

containing nucleic acid molegules potentially present in the sample;

providing one oNmore oligonucleotide primers, each primer being complementary

to the one or more target ribonucldc acid molecules;

blending the contactedsample, the one or more oligonucleotide primers, a

deoxynucleotide mix including dUTP, axd a reverse-transcriptase to form a reverse-transcription
mixture;

generating complementary deoxyribonucleic acid (¢cDNA) molecules in the

reverse transcription mixture, each cDONA molecyle comprising a nucleotide sequence that is
complementary to the target ribonucleic acid molecyle and contains dU;

providing one or more oligonucleotide Rrimer sets, each primer set comprising (a)

a first oligonucleotide primer comprising a nucleotide seuence that is complementary to a
portion of a cDNA nucleotide sequence adjacent to the targe{ ribonucleic acid molecule sequence
complement of the cDNA, and (b) a second oligonucleotide prixner comprising a nucleotide
sequence that is complementary to a portion of an extension prodi¢t formed from the first
oligonucleotide primer;

blending the reverse transcription mixture containing th\cDNA molecules, the

one or more oligonucleotide primer sets, a deoxynucleotide mix including\JUTP, and a
polymerase to form a polymerase reaction mixture;

subjecting the polymerase chain reaction mixture to one or more Rolymerase

chain reaction cycles comprising a denaturation treatment, a hybridization treatmeiN, and an
extension treatment thereby forming one or more different primary extension produc

providing one or more oligonucleotide probe sets, each probe set comprisig (a) a

first oligonucleotide probe having a 5 portion and a 3’ target nucleotide sequence-specific

portion, and (b) a second oligonucleotide probe having a 5’ target nucleotide sequence-specifi
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probe of\(he probe set comprises a detectable signal generating moiety, and wherein the first and

second oliggnucleotide probes of a probe set are configured to hybridize, in a base specific
manner, on coxyplementary portions of a primary extension product corresponding to the target
ribonucleic acid \olecule sequence;

contagting the primary extension products with a ligase and the one or more
oligonucleotide probe ¥¢ts to form a ligation reaction mixture;

subjecting Yhe ligation reaction mixture to one or more ligation reaction cycles
whereby the first and second\probes of the one or more oligonucleotide probe sets are ligated
together to form ligated produchsequences in the ligase reaction mixture, wherein each ligated
product sequence comprises the S\portion, the target-specific portions, the 3" portion, and the
detectable signal generating moiety:;

hybridizing the 5° portioh of the ligated product sequence to its complementary 3°
portion;

detecting signal from the detectgble signal generating moiety that is produced
upon said hybridizing; and

distinguishing the ligated product sejuences in the sample based on said detecting
to identify the presence of one or more ribonucleic ac molecules differing in sequence from
other ribonucleic acid molecules in the sample due to altégnative splicing, alternative transcript,
alternative start site, alternative coding sequence, alternativé\non-coding sequence, exon
insertion, exon deletion, intron insertion, translocation, mutatiog, or other rearrangement at the

genome level.

18. A method for identifying, in a sample, one or myre target micro-
ribonucleic acid (miRNA) molecules differing in sequence from other mMRNA molecules in the
sample by one or more bases. said method comprising:

providing a sample containing one or more target miRNA moledyles potentially
differing in sequence from other miRNA molecules in the sample by one or more\ases

contacting the sample with one or more enzymes capable of digesting\iU
containing nucleic acid molecules potentially present in the sample;

providing one or more oligonucleotide primer sets, each primer set compris\pg (a)

a first oligonucleotide primer having a 5 stem-loop portion, a blocking group, an internal
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rimer-specific portion within the loop region, and a 3" nucleotide sequence portion that is
colgplementary to a 3" portion of the target miRNA molecule sequence, (b) a second
oligohucleotide primer having a 3" nucleotide sequence portion that is complementary to a
complemyent of the 5 end of the target miRNA molecule sequence, and a 5" primer-specific
portion, (¢)\a third oligonucleotide primer comprising a nucleotide sequence that is the same as
the internal prner-specific portion of the first oligonucleotide primer, and (d) a fourth
oligonucleotide primer comprising a nucleotide sequence that is the same as the 5 primer-
specific portion of the second oligonucleotide primer;

blendinX the contacted sample, the one or more first oligonucleotide primers of a
primer set, a deoxynucledgide mix including dUTP, and a reverse transcriptase to form a reverse
transcription reaction mixtur wherein the first oligonucleotide primer hybridizes to the target
miRNA molecule sequence, if \Zresent in the sample, and the reverse transcriptase extends the 3°
end of the hybridized first oligonuleotide primer to generate an extended first oligonucleotide
primer comprising the complement of the target miRNA molecule sequence;

blending the reverse transgription reaction mixture with the second, third, and
fourth oligonucleotide primers of the primag set to form a polymerase reaction mixture under
conditions effective for the one or more second oligonucleotide primers of a primer set to
hybridize to the region of the extended first oligdpucleotide primer comprising the complement
of the target miRNA molecule sequence and extend\to generate a primary extension product
comprising the 5° primer-specific portion, a nucleotiddsequence corresponding to the target
miRNA molecule sequence, and the complement of the iNternal primer-specific portion;

subjecting the polymerase chain reaction miXNure to one or more polymerase
chain reaction cycles comprising a denaturation treatment, a hZoridization treatment, and an
extension treatment thereby forming a plurality of primary extensipn products;

blending the plurality of primary extension products «ith a ligase and one or more
oligonucleotide probe sets to form a ligation reaction mixture, wherein Xach oligonucleotide
probe set comprises (a) a first oligonucleotide probe having a 5° primer-spxcific portion and a 3’
targetsequence-specific portion, and (b) a second oligonucleotide probe having a 5’ target
sequence-specific portion, a portion complementary to a primary extension prodyct, and a 3’
primer-specific portion, wherein the first and second oligonucleotide probes of a piQbe set are
configured to hybridize, in a base specific manner, on complementary portions of a pxmary

extension product corresponding to the target miRNA molecule sequence;
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subjecting the ligation reaction mixture to one or more ligation reaction cycles

y the first and second oligonucleotide probes of the one or more oligonucleotide probe

specific portiogs, and the 3 primer-specific portion;

piqviding one or more secondary oligonucleotide primer sets, each secondary
oligonucleotide pritzer set comprising (a) a first secondary oligonucleotide primer comprising
the same nucleotide sejuence as the 5 primer-specific portion of the ligated product sequence
and (b) a second secondaly oligonucleotide primer comprising a nucleotide sequence that is
complementary to the 3° priler-specific portion of the ligated product sequence:;

blending the ligh{ed product sequences, the one or more secondary
oligonucleotide primer sets, with dpe or more enzymes capable of digesting deoxyuracil (dU)
containing nucleic acid molecules, a{eoxynucleotide mix including dUTP, and a DNA
polymerase to form a second polymerasg chain reaction mixture;

subjecting the second polymzerase chain reaction mixture to conditions suitable for
digesting deoxyuracil (dU) containing nucleid\acid molecules present in the second polymerase
chain reaction mixture, and one or more polymexase chain reaction cycles comprising a
denaturation treatment, a hybridization treatment, aqd an extension treatment thereby forming
secondary extension products: and

detecting and distinguishing the secondaly extension products in the sample
thereby identifying one or more target miRNA molecules difering in sequence from other
miRNA molecules in the sample by one or more bases.

19. A method for identifying, in a sample, one ornore target micro-
ribonucleic acid (miRNA) molecules differing in sequence from other iRNA molecules in the
sample by one or more bases, said method comprising:

providing a sample containing one or more target miRNA mo¥gcules potentially
differing in sequence from other miRNA molecules in the sample by one or moX¢ bases

contacting the sample with one or more enzymes capable of digesti
containing nucleic acid molecules potentially present in the sample;

providing one or more oligonucleotide primer sets, each primer set compNging (a)
a first oligonucleotide primer having a 5” stem-loop portion, a blocking group, an internal

primer-specific portion within the loop region, and a 3” nucleotide sequence portion that is
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omplementary to a 3’ portion of the target miRNA molecule sequence, (b) a second
oligonucleotide primer having a 3’ nucleotide sequence portion that is complementary to a
compiement of the 5° end of the target miRNA molecule sequence, and a 5° primer-specific
portion, X¢) a third oligonucleotide primer comprising a nucleotide sequence that is the same as
rimer-specific portion of the first oligonucleotide primer, and (d) a fourth
primer comprising a nucleotide sequence that is the same as the 5 primer-
specific portion o the second oligonucleotide primer;

blendjng the contacted sample, the one or more first oligonucleotide primers of a
primer set, a deoxynucigotide mix including dUTP, and a reverse transcriptase to form a reverse
transcription reaction miXure wherein the first oligonucleotide primer hybridizes to the target
miRNA molecule sequence,\f present in the sample, and the reverse transcriptase extends the 3’
end of the hybridized first oligdgucleotide primer to generate an extended first oligonucleotide
primer comprising the complemer of the target miRNA molecule sequence;
scription reaction mixture with the second, third, and
fourth oligonucleotide primers of the priyner set to form a polymerase reaction mixture under
conditions effective for the one or more sexpnd oligonucleotide primers of a primer set to
hybridize to the region of the extended first oNgonucleotide primer comprising the complement
of the target miRNA molecule sequence and extynd to generate a primary extension product
comprising the 5 primer-specific portion, a nucleoNde sequence corresponding to the target
miRNA molecule sequence, and the complement of thg internal primer-specific portion:
subjecting the polymerase chain reaction Iixture to one or more polymerase
chain reaction cycles comprising a denaturation treatment, a\hybridization treatment, and an
extension treatment thereby forming a plurality of primary extdgsion products;

blending the plurality of primary extension products with a ligase and one or more
oligonucleotide probe sets to form a ligation reaction mixture, wher&\n each oligonucleotide
probe set comprises (a) a first oligonucleotide probe having a 5’ portionand a 3” target
nucleotide sequence-specific portion, and (b) a second oligonucleotide probe having a 5 target
nucleotide sequence-specific portion and a 3° portion, wherein the 57 portion\Qf the first
oligonucleotide probe of the probe set is complementary to a portion of the 3° p§gtion of the
second oligonucleotide probe, wherein one probe of the probe set comprises a detextable signal
generating moiety, and wherein the first and second oligonucleotide probes of a probe\set are
configured to hybridize, in a base specific manner, on complementary portions of a pri

extension product corresponding to the target miRNA molecule sequence;
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subjecting the ligation reaction mixture to one or more ligation reaction cycles
whereRy the first and second oligonucleotide probes of the one or more oligonucleotide probe
sets are |)gated together to form ligated product sequences in the ligation reaction mixture
wherein eack ligated product sequence comprises the 5’ portion, the target-specific portions, the
37 portion, and\the detectable signal generating moiety;

hyRridizing the 5° portion of the ligated product sequence to its complementary 3’
portion;

detecting signal from the detectable signal generating moiety that is produced
upon said hybridizing; an

distinguishinX ligated product sequences in the sample based on said detecting

to identify the presence one or mpre target miRNA molecules differing in sequence from other

miRNA molecules in the sample bX one or more bases.

20. A method for ideXifying, in a sample, one or more target micro-
ribonucleic acid (miRNA) molecules differ\yg in sequence from other miRNA molecules in the
sample by one or more bases, said method comzprising:

providing a sample containing ond\or more miRNA molecules potentially
differing in sequence from other miRNA molecules\yy one or more base differences;

contacting the sample with one or moreX¢nzymes capable of digesting dU
containing nucleic acid molecules potentially present in the¢ sample

blending the contacted sample with a ligase and a first oligonucleotide probe
comprising a 5* phosphate, a 5° stem-loop portion, an internal pximer-specific portion within the
loop region, a blocking group, and a 3’ nucleotide sequence that iN\complementary to a 3’ portion
of the target miRNA molecule sequence to form a ligation reaction;

ligating the target miRNA molecule sequence at its 3’end\to the 5’ phosphate of

the first oligonucleotide probe to generate a chimeric nucleic acid moleculd\comprising the target
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oligonucleotide primer comprising a nucleotide sequence that is the same as the 5° primer-
specifl¢ portion of the first oligonucleotide primer;
blending the chimeric nucleic acid molecule, the one or more second
oligonucleoNde primers, a deoxynucleotide mix including dUTP, and a reverse transcriptase to
form a reverseXranscription reaction mixture, wherein the one or more second oligonucleotide
primers of a prim¥y set hybridizes to the internal primer specific portion of the chimeric nucleic
acid molecule and eNends at its 3" end to generate a complement of the chimeric nucleic acid
molecule, if present in Ne sample;

blending thg reverse transcription reaction mixture with the first and third
oligonucleotide primers of a )rimer set to form a polymerase reaction mixture;

subjecting the polymerase chain reaction mixture to one or more polymerase
chain reaction cycles comprising a\denaturation treatment, a hybridization treatment, and an
extension treatment thereby forming ]imary extension products comprising the 5* primer-
specific portion, a nucleotide sequence oQrresponding to the target miRNA molecule sequence,
and the complement of the internal primer-Specific portion.

blending the primary extensiomproducts with a ligase and one or more
oligonucleotide probe sets to form a ligation reac{jon mixture, wherein each oligonucleotide
probe set comprises (a) a first oligonucleotide prob&having a 5° primer-specific portion and a 3’
target sequence-specific portion, and (b) a second oligdpucleotide probe having a 5° target
sequence-specific portion, a portion complementary to a pyimary extension product, and a 3’
primer-specific portion, wherein the first and second oligontgleotide probes of a probe set are
configured to hybridize, in a base specific manner, on complem¥ntary portions of a primary
extension product corresponding to the target miRNA molecule sequence;

subjecting the ligation reaction mixture to one or mord\ligation reaction cycles
whereby the first and second oligonucleotide probes of the one or moreRligonucleotide probe
sets are ligated together to form ligated product sequences in the ligation réaction mixture,
wherein each ligated product sequence comprises the 5° primer-specific portidg, the target-
specific portions, and the 3” primer-specific portion;

providing one or more secondary oligonucleotide primer sets, each sgcondary
oligonucleotide primer set comprising (a) a first secondary oligonucleotide primer co
the same nucleotide sequence as the 5 primer-specific portion of the ligated product seqience
and (b) a second secondary oligonucleotide primer comprising a nucleotide sequence that is

complementary to the 3’ primer-specific portion of the ligated product sequence;
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blending the ligated product sequences and the one or more secondary
oligonycleotide primer sets, with one or more enzymes capable of digesting deoxyuracil (dU)
nucleic acid molecules, a deoxynucleotide mix including dUTP, and a DNA
polymeraseNo form a second polymerase chain reaction mixture;
ubjecting the second polymerase chain reaction mixture to conditions suitable for
digesting deoxyukacil (dU) containing nucleic acid molecules present in the second polymerase
chain reaction mixtixe. and one or more polymerase chain reaction cycles comprising a
denaturation treatment\a hybridization treatment, and an extension treatment thereby forming
secondary extension proddgts; and

detecting and\distinguishing the secondary extension products in the sample
thereby identifying one or more\arget miRNA molecules differing in sequence from other

miRNA molecules in the sample by one or more bases.

21. A method for ideNifying, in a sample, one or more target micro-
ribonucleic acid (miRNA) molecules differ\pg in sequence from other miRNA molecules in the
sample by one or more bases, said method co

providing a sample containing ondor more miRNA molecules potentially
differing in sequence from other miRNA molecules\by one or more base differences;

contacting the sample with one or more\enzymes capable of digesting dU
containing nucleic acid molecules potentially present in the sample
blending the contacted sample with a ligase axd a first oligonucleotide probe
comprising a 5 phosphate, a 5 stem-loop portion, an internal pimer-specific portion within the
loop region, a blocking group, and a 3" nucleotide sequence that i\complementary to a 3° portion
of the target miRNA molecule sequence to form a ligation reaction;

ligating the target miRNA molecule sequence at its 3’end\to the 5* phosphate of
the first oligonucleotide probe to generate a chimeric nucleic acid moleculy comprising the target
miRNA molecule sequence, if present in the sample, appended to the first oliypnucleotide probe;

providing one or more oligonucleotide primer sets, each primer s& comprising (a)
a first oligonucleotide primer comprising a 3" nucleotide sequence that is complem
complement of the 5° end of the target miRNA molecule sequence, and a 5° primer-spycific
portion, (b) a second oligonucleotide primer comprising a nucleotide sequence that is

complementary to the internal primer-specific portion of the first oligonucleotide probe, and\(¢c) a
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third &igonucleotide primer comprising a nucleotide sequence that is the same as the 5’ primer-
specific wortion of the first oligonucleotide primer;

blending the chimeric nucleic acid molecule, the one or more second
oligonucleotidg primers, a deoxynucleotide mix including dUTP, and a reverse transcriptase to
form a reverse tragscription reaction mixture, wherein the one or more second oligonucleotide
primers of a primer Set hybridizes to the internal primer specific portion of the chimeric nucleic
acid molecule and extexds at its 3 end to generate a complement of the chimeric nucleic acid
molecule, if present in the\sample;

blending the Igverse transcription reaction mixture with the first and third
oligonucleotide primers of a prixper set to form a polymerase reaction mixture;

subjecting the polyNerase chain reaction mixture to one or more polymerase
chain reaction cycles comprising a dégaturation treatment, a hybridization treatment, and an
extension treatment thereby forming prixary extension products comprising the 5° primer-
specific portion, a nucleotide sequence corsgsponding to the target miRNA molecule sequence,
and the complement of the internal primer-spagific portion;

blending the primary extension pNducts with a ligase and one or more
oligonucleotide probe sets to form a ligation reactiog mixture, wherein each oligonucleotide
probe set comprises (a) a first oligonucleotide probe hxving a 5° portion and a 3° target
nucleotide sequence-specific portion, and (b) a second ol\gonucleotide probe having a 5’ target
nucleotide sequence-specific portion and a 3 portion, wherjn the 5° portion of the first
oligonucleotide probe of the probe set is complementary to a pyrtion of the 3" portion of the
second oligonucleotide probe, wherein one probe of the probe set\comprises a detectable signal
generating moiety, and wherein the first and second oligonucleotide\probes of a probe set are
configured to hybridize, in a base specific manner, on complementary portions of a primary
extension product corresponding to the target miRNA molecule sequence;

subjecting the ligation reaction mixture to one or more ligatio reaction cycles
whereby the first and second oligonucleotide probes of the one or more oligonudleotide probe
sets are ligated together to form ligated product sequences in the ligation reaction iyixture
wherein each ligated product sequence comprises the 5* portion, the target-specific p

3’ portion, and the detectable signal generating moiety;

portion;




wn

10

15

20

25

30

-245 -

detecting signal from the detectable signal generating moiety that is produced
upohsaid hybridizing; and
distinguishing ligated product sequences in the sample based on said detecting to

identify thg presence one or more target miRNA molecules differing in sequence from other

oligonucleotide probe\of the oligonucleotide probe set further comprises a unitaq detection
portion, thereby forming\ligated product sequences comprising the 5° primer-specific portion, the
target-specific portions, the\unitaq detection portion, and the 3’ primer-specific portion, said
method further comprising:

providing one or Iore unitaq detection probes, wherein each unitaq detection
probe hybridizes to a complementary unitaq detection portion and said detection probe comprises
a quencher molecule and a detectable Nybel that are separated from each other;

adding the one or more unNaq detection probes to the second polymerase chain
reaction mixture; and

hybridizing the one or more unitgq detection probes to complementary unitaq
detection portions on the ligated product sequenceé\or complement thereof during said subjecting
the second polymerase chain reaction mixture to condjtions suitable for one or more polymerase
chain reaction cycles, whereby the quencher molecule axd the detectable label are cleaved from
the one or more unitaq detection probes during the extensidq treatment, whereby said detecting

involves the detection of the cleaved detectable label.

23.  The method of any one of claims 1, 16, 18, 0x 20, said method further

comprising:

are separated from each other;
adding the one or more oligonucleotide detection probes to the second\polymerase
chain reaction mixture; and
hybridizing the one or more oligonucleotide detection probes to complemenary

detection portions on the ligated product sequence or complement thereof during said subjecthag



10

20

25

30

support prior to or subseqdent to said ligating, wherein said ligated product sequence is
hybridized to the immobilizeN primary extension product; and

removing unligated oligonucleotides probes and non-target specific ligation
products from the sample after said\ligating; and
denaturing the ligatiom\product sequence from the immobilized primary extension

product prior to said hybridizing.

25.  The method of any oneQf claims 1-24, wherein the 3” portion of the first
oligonucleotide probe of the oligonucleotide probg set comprises a cleavable nucleotide or
nucleotide analogue and a blocking group, such thal\the 3” end is unsuitable for polymerase
extension or ligation, said method further comprising;

cleaving the cleavable nucleotide or nucledtide analog of the first oligonucleotide
probe when said probe is hybridized to it complementary target nucleotide sequence of the
primary extension product, thereby liberating a 3’OH on the first oligonucleotide probe prior to
said ligating.

26. The method of any one of claims 1-25, wherein thg second oligonucleotide
probe has, at its 5’ end, an overlapping identical nucleotide with the 3" en
oligonucleotide probe, and, upon hybridization of the first and second oligonugleotide probes of
a probe set at adjacent positions on a complementary target nucleotide sequenceQf a primary
extension product to form a junction, the overlapping identical nucleotide of the sedqnd
oligonucleotide probe forms a flap at the junction with the first oligonucleotide probe,gaid

method further comprising:
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cleaving the overlapping identical nucleotide of the second oligonucleotide probe
enzyme having 5° nuclease activity thereby liberating a phosphate at the 5* end of the

second oNgonucleotide probe prior to said ligating.

7.  The method of any one of claims 1-26, wherein the one or more
oligonucleotide pkpbe sets further comprise a third oligonucleotide probe having a target-specific
portion, wherein theyecond and third oligonucleotide probes of a probe set are configured to
hybridize adjacent to od¢ another on the target nucleotide sequence with a junction between them
to allow ligation between ¥e second and third oligonucleotide probes to form a ligated product

sequence comprising the firs\ second, and third oligonucleotide probes of a probe set.

28. A method fox identifying, in a sample, one or more nucleic acid molecules
containing a target nucleotide sequendg differing from nucleotide sequences in other nucleic acid
molecules in the sample, or other sampleg, by one more methylated residues, said method
comprising:

providing a sample containing §ne or more nucleic acid molecules potentially
comprising the target nucleotide sequence differing from the nucleotide sequences in other
nucleic acid molecules by one or more methylated rysidues;

contacting the sample with one or more\nzymes capable of digesting deoxyuracil
(dU) containing nucleic acid molecules present in the s

contacting the sample with one or more meth¥ation sensitive enzymes to form a
restriction enzyme reaction mixture, wherein the one or more sa{d methylation sensitive enzyme
cleaves nucleic acid molecules in the sample that contain one or n\re unmethylated residues
within at least one methylation sensitive enzyme recognition sequen:

providing one or more primary oligonucleotide primer setg, each primary
oligonucleotide primer set comprising (a) first primary oligonucleotide pritger comprises a
nucleotide sequence that is complementary to a region of the target nucleotide\sequence that is
upstream of the one or more methylated residues and (b) a second primary oligohucleotide
primer comprises a nucleotide sequence that is the same as a region of the target nuy|eotide
sequence that is downstream of the one or more methylated residues:

blending the restriction enzyme reaction mixture with the one or more pri
oligonucleotide primer sets, a deoxynucleotide mix including dUTP, and a DNA polymerasto

form a primary polymerase chain reaction mixture;
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subjecting the primary polymerase chain reaction mixture to one or more
polymyrase chain reaction cycles comprising a denaturation treatment, a hybridization treatment,
and an eX{ension treatment, thereby forming primary extension products comprising the target
nucleotide skquence or a complement thereof;

roviding one or more secondary oligonucleotide primer sets, each secondary

oligonucleotide pNmer set comprising first and second nested oligonucleotide primers capable of
hybridizing to the priynary extension products:

blending\the primary extension products, the one or more secondary
oligonucleotide primer sety, a deoxynucleotide mix including dUTP, and a DNA polymerase to
form a secondary polymerase\¢chain reaction mixture;

subjecting the sedgond polymerase chain reaction mixture to one or more
polymerase chain reaction cycles cymprising a denaturation treatment, a hybridization treatment,
and an extension treatment thereby foxming secondary extension products; and

detecting and distinguishiqg the secondary extension products in the sample to
identify the presence of one or more nucleid\acid molecules containing target nucleotide
sequences differing from nucleotide sequencein other nucleic acid molecules in the sample by

one or more methylated residues.

29.  The method of claim 28, said m&thod further comprising:

providing one or more oligonucleotide detction probes, wherein each
oligonucleotide detection probe hybridizes to a target nucleoxde sequence in the primary
extension product or its complement, and said detection probe dQmprises a quencher molecule
and a detectable label that are separated from each other;

adding the one or more oligonucleotide detection probgs to the second polymerase
chain reaction mixture; and

hybridizing the one or more oligonucleotide detection probeg to complementary
portions of the primary extension products during said subjecting, whereby thy quencher
molecule and the detectable label are cleaved from the one or more oligonucleotje detection
probes during said extension treatment of the one or more polymerase chain reaction cycles of
the secondary polymerase chain reaction mixture, whereby said detecting involves the\detection

of the cleaved detectable label.
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30.  The method of claim 28, wherein one or both primary oligonucleotide
primexs of the primary oligonucleotide primer set have a 3° portion comprising a cleavable

or nucleotide analogue and a blocking group, such that the 3" end of said primer or
primers is Ugsuitable for polymerase extension, said method further comprising:

leaving the cleavable nucleotide or nucleotide analog of one or both primary
oligonucleotide pymers during the hybridization treatment of the one or more polymerase chain
reaction cycles of thy primary polymerase chain reaction mixture, thereby liberating free 3°OH
ends on one or both priyaary oligonucleotide primers prior to said extension treatment.
31.  The mxthod of claim 28, wherein the primary oligonucleotide primers of
the primary oligonucleotide prilger set comprise an identical or substantially identical 5

nucleotide sequence portion that is\between about 6 to 20 bases in length.

one of claims 1-31, wherein the sample is selected
from the group consisting of tissue, cells, S . blood, plasma, amniotic fluid, sputum, urine,
bodily fluids, bodily secretions, bodily excretiQns, cell-free circulating nucleic acids, cell-free
circulating tumor nucleic acids, cell-free circulatag fetal nucleic acids in pregnant woman,
circulating tumor cells, tumor, tumor biopsy, and eXxgsomes.

33.  The method of any one of claims N3 1, wherein the one or more target
nucleotide sequences are low-abundance nucleic acid molecyles comprising one or more
nucleotide base mutations, insertions, deletions, translocations\splice variants, miRNA variants,
alternative transcripts, alternative start sites, alternative coding seuences, alternative non-coding
sequences. alternative splicings, exon insertions, exon deletions, inttyn insertions, or other

rearrangement at the genome level and/or methylated nucleotide bases.

34, The method of claim 33, wherein the low-abundance n\cleic acid
molecules with one or more nucleotide base mutations, insertions, deletions, tr
splice variants, miRNA variants, alternative transcripts, alternative start sites, alte
sequences, alternative non-coding sequences, alternative splicings, exon insertions, e
deletions, intron insertions, or other rearrangement at the genome level, and/or methylate
nucleotide bases are identified and distinguished from a high-abundance of nucleic acid

molecules in the sample having a similar nucleotide sequence as the low abundance nucleic ac
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molecules but without the one or more nucleotide base mutations, insertions, deletions,
transidcations, splice variants, miRNA variants, alternative transcripts, alternative start sites,
coding sequences, alternative non-coding sequences, alternative splicings, exon
insertions, &xon deletions, intron insertions, or other rearrangement at the genome level, and/or

methylated nuX]eotide bases.

The method of claim 34, wherein the copy number of one or more low-
abundance target nuclegtide sequences are quantified relative to the copy number of the high-

abundance nucleic acid mylecules in the sample.

36.  The methQd of any one of claims 1-31, wherein the one or more target

nucleotide sequences are quantifieN or enumerated.

37. The method of claym 36, wherein the one or more target nucleotide
sequences are quantified or enumerated relgive to other nucleotide sequences in the sample or

other samples undergoing the identical subseqyent steps.

38.  The method of claim 37, whexein the relative copy number of one or more

target nucleotide sequences are quantified or enumeratxd.

39.  The method of any one of claims 1-3 Nfurther comprising:
diagnosing or prognosing a disease state based oy said identifying.
40.  The method of any one of claims 1-31 further xomprising:

distinguishing a genotype or disease predisposition based\on said identifying.

41. A device for use in combination with a microtiter plate\o simultaneously
add liquids to two or more wells in a row and/or column of the microtiter plate,
plate having opposed top and bottom surfaces with the top surface having openings\eading into
the wells and the bottom surface defining closed ends of the wells, said device compri\ing:

a first layer defined by first and second boundaries with metering chambe
extending between the first and second boundaries of said first layer and in fluid communic

with one another, said first layer being configured to be fitted, in an operative position,
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proximate to said microtiter plate with the first boundary of said first layer being closest to the
top sukface of said microtiter plate and each of the metering chambers being in fluid
communigation with an individual well in a row and/or column of the microtiter plate, said first
layer furthe comprising a filling chamber in fluid communication with one or more of said
metering cham{ers and

a sgeond layer defined by first and second boundaries with a filling port extending
between the first and\second boundaries of said second layer, said second layer being configured
to be fitted, in an operaXyve position, proximate to said first layer with the first boundary of said
second layer closest to the\second boundary of said first layer and the filling port being aligned
with the filling chamber, whexein, when said first layer, said second layer, and said microtiter
plate are positioned with respec\to one another in their operative positions, liquid entering said
device through the filling port will\pass through the filling chamber, the metering chambers, and

into two or more wells in a row and/oX column of said microtiter plate.

42.  The device of claim X1, wherein said second layer comprises air passages
extending between the first and second boundagies of said second layer with the air passages

being in alignment with the metering chambers.

43.  The device of claim 41 further cymprising:

an intermediate layer defined by first and s¢cond boundaries with intermediate
layer passages extending between the first and second boundgries of said intermediate layer, said
intermediate layer being configured to be fitted, in an operative\position, between said microtiter

plate and said first layer with the first boundary of said intermedia¥g¢ layer adjacent to the top

pass through the filling chamber, the metering chambers, the intermediate layer passages, and

into the wells of said microtiter plate.

44.  The device of claim 43, wherein the intermediate layer passages comxise

hydrophobic walls.
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45.  Thedevice of claim 43, wherein the intermediate layer passages are burst

valves.

6.  Thedevice of claim 41, wherein said first layer further comprises an

overflow chambeNghat is in fluid communication with the filling chamber.

47. e device of claim 46, wherein said intermediate layer further comprises

an overflow passage connd¢ting the overflow chamber with said filling chamber.

48, The devidg of claim 46, wherein said second layer has an overflow air

49,  Thedevice of claim\d3 further comprising:

a third layer having first and sd¢ond boundaries with a filling port connector
extending between the first and second boundaris of said third layer, said third layer being
configured to be fitted, in an operative position, beNveen said first and second layers with the
first boundary of said third layer adjacent to the secony boundary of said first layer and the
filling port connector being aligned with the filling port, \herein, when said first layer, said
second layer, said third layer, said intermediate layer, and s\d microtiter plate are positioned
with respect to one another in their operative positions, liquid ¥ptering said device through the
filling port will pass through the filling port connector, the filling\chamber, the metering

chambers, the intermediate layer passages, and into the wells of said\microtiter plate.

50.  Thedevice of claim 41, wherein the device is confiured to permit the

metering chambers to be filled by capillary action.

51. The device of claim 41, wherein the device is configured to Rermit the

metering chambers to be filled by mechanical force.

52, Thedevice of claim 41, wherein said first layer is provided with a pax of

spaced filling chambers on opposite ends of the metering chambers and said second layer is
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The device of claim 41, wherein said first layer is provided with a pair of
spaced filling chamberSon opposite ends of the metering chambers and said second layer being
provided with a pair of spiged filling ports, each in fluid communication with one of the pair of
spaced filling chambers, whexeby one of the pairs of spaced filling ports provides liquid to one of
the pair of filling chambers and\ll of the metering chambers, while the other one of the pair of
spaced filling ports provides liquid\to the other of the pair of filling chambers and all of the

metering chambers.

54.  The device of claim X1, wherein the device is configured to fill two or

more rows and columns of said microtiter plaig with liquid.

55.  The device of claim 41, whergin said first layer has a first region having
the metering chambers in two or more rows, and a secdpd region having the metering chambers

in two or more columns with the first and second regions\eing displaced from each other.

56.  The device of any one of claims 41-55, Wherein said layers are integral

giving said device a monolithic structure.

57. A method of adding liquids to two or more wells\pn a row and/or column
of a microtiter plate having opposed top and bottom surfaces with the top Surface having
openings leading into the wells and the bottom surface defining closed ends o the wells, said
method comprising:

providing a device comprising:

a first layer having first and second boundaries with metering chambers
extending between the first and second boundaries of said first layer and in fluid
communication with one another, said first layer being configured to be fitted, in an

operative position, proximate to said microtiter plate with the first boundaries of said fixst
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layer being closest to the top surface of said microtiter plate and one of the metering
chambers being in fluid communication with an individual well in a row and/or column
of the microtiter plate, said first layer further comprising a filling chamber in fluid
unication with one or more of said metering chambers and
a second layer having first and second boundaries with a filling port

between the first and second boundaries of said second layer, said second layer
being conNgured to be fitted, in an operative position, proximate to said first layer with
the first boundary of said second layer being closest to the second boundary of said first
layer and the filNng port being aligned with the filling chamber, wherein, when said first
layer, said second \yer, and said microtiter plate are positioned with respect to one
another in their operaNve positions, liquid entering said device through the filling port
will pass through the fill\ag chamber, the metering chambers, and into two or more wells
in a row and/or column of 8qid microtiter plate;
filling the device with Yjquid; and
discharging liquid in the 8gvice into two or more wells in a row and/or column of
said microtiter plate.

58.  The method of claim 57, Wherein the device further comprises:

an intermediate layer having first and\second boundaries with intermediate layer
passages extending between the first and second boundgries of said intermediate layer, said
intermediate layer being configured to be fitted, in an opexative position, between said microtiter
plate and the said first layer with the first boundary of said ilermediate layer adjacent to the top
surface of said microtiter plate and the second boundary of said\intermediate layer adjacent to the
first boundary of the first layer and one of the intermediate layer pyssages being aligned with an
individual well in a row and/or column of the microtiter plate, wherely, when said first layer,
said second layer, said intermediate layer, and said microtiter plate are positioned with respect to
one another in their operative positions, liquid entering said device througi\the filling port will
pass through the filling chamber, the metering chambers, the intermediate layyr passages, and

into the wells of said microtiter plate.

59.  The method of claim 58, wherein the intermediate layer passage§ comprise

hydrophobic walls.
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60.  The method of claim 58, wherein the intermediate layer passages are burst

61. The method of claim 58, wherein the device further comprises:

a third layer having first and second boundaries with a filling port connector
extending betwegn the first and second boundaries of said third layer, said third layer being
configured to be fiNed, in an operative position, between said first and second layers with the
first boundary of said\hird layer adjacent to the second boundary of said second layer and the
filling port connector belyg aligned with the filling port, wherein, when said first layer, said
second layer, said third layey, said intermediate layer, and said microtiter plate are positioned
with respect to one another intheir operative positions, liquid entering said device through the
filling port will pass through the Klling port connector, the filling chamber, the metering
chambers, the intermediate layer padsages, and into the wells of said microtiter plate.
62.  The method of clanxy 57, wherein said filling is carried out by capillary

action.

63.  The method of claim 57, w

mechanical force.

rein said discharging is carried out by

64.  The method of claim 57, wherein sal{ first layer is provided with a pair of
spaced filling chambers on opposite sides of the metering chaxibers and said second layer is
provided with a pair of spaced filling ports, each in fluid commuxication with one of the pair of
spaced filling chambers, whereby, during said filling, one of the paix of spaced filling ports
provides liquid to one of the pair of spaced filling chambers and half of the metering chambers,
while the other one of the pair of spaced filling ports provides liquid to thg other of the pair of

spaced filling chambers and the other half of the metering chambers.

65.  The method of claim 57, wherein said first layer being prowded with a
pair of spaced filling chambers on opposite ends of the metering chambers and said
being provided with a pair of spaced filling ports, each in fluid communication with ondof the
pair of spaced filling chambers, whereby, during said filling, one of the pairs of spaced fil\

ports provides liquid to one of the pair of spaced filling chambers and all of the metering
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ambers, while the other one of the pair of spaced filling port provides liquid to the other of the

paiNof spaced filling chambers and all of the metering chambers,

66.  The method of claim 57, wherein the device is configured to fill two or

more rows and columns of said microtiter plate with liquid, during said filling.

67\ The method of claim 57, wherein said first layer has a first region having
the metering chambeXs in two or more rows, and a second region having the metering chambers

in two or more columns\with the first and second regions being displaced from each other.

68.  The mathod of any one of claims 57-67, wherein said layers are integral

giving said device a monolithic Xructure.
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CLAIMS

1. A method for identifying in a sample, one or more target ribonucleic
acid molecules differing in sequence from other ribonucleic acid molecules in the sample
due to alternative splicing, alternative transcript, alternative start site, alternative coding
sequence, alternative non-coding sequence, exon insertion, exon deletion, intron insertion,
translocation, mutation, or other rearrangement at the genome level, said method
comprising:

providing a sample containing one or more target ribonucleic acid molecules
potentially differing in sequence from other ribonucleic acid molecules;

contacting the sample with one or more enzymes capable of digesting dU

containing nucleic acid molecules potentially present in the sample;

providing one or more oligonucleotide primers, each primer being

complementary to the one or more target ribonucleic acid molecules;

blending the contacted sample, the one or more oligonucleotide primers, a

deoxynucleotide mix including dUTP, and a reverse-transcriptase to form a reverse-
transcription mixture;

generating complementary deoxyribonucleic acid (cDNA) molecules in the
reverse transcription mixture, each cDNA molecule comprising a nucleotide sequence that is

complementary to the target ribonucleic acid molecule and contains dU;

providing one or more oligonucleotide primer sets, each primer set comprising

(a) a first oligonucleotide primer comprising a nucleotide sequence that is complementary to
a portion of a cDNA nucleotide sequence adjacent to the target ribonucleic acid molecule
sequence complement of the cDNA, and (b) a second oligonucleotide primer comprising a
nucleotide sequence that is complementary to a portion of an extension product formed
from the first oligonucleotide primer;

blending the reverse transcription mixture containing the cDNA molecules, the

one or more oligonucleotide primer sets, a deoxynucleotide mix including dUTP, and a
polymerase to form a polymerase reaction mixture;

subjecting the polymerase chain reaction mixture to one or more polymerase

chain reaction cycles comprising a denaturation treatment, a hybridization treatment, and
an extension treatment thereby forming one or more different primary extension products;
providing one or more oligonucleotide probe sets, each probe set comprising
(a) a first oligonucleotide probe having a 5’ primer-specific portion and a 3’ target
sequence-specific portion, and (b) a second oligonucleotide probe having a 5’ target
sequence-specific portion and a 3’ primer-specific portion, wherein the first and second
oligonucleotide probes of a probe set are configured to hybridize, in a base specific manner,
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on complementary portions of a primary extension product corresponding to the target
ribonucleic acid molecule sequence;

contacting the primary extension products with a ligase and the one or more
oligonucleotide probe sets to form a ligation reaction mixture;

subjecting the ligation reaction mixture to one or more ligation reaction cycles
whereby the first and second probes of the one or more oligonucleotide probe sets are
ligated together to form ligated product sequences in the ligase reaction mixture, wherein
each ligated product sequence comprises the 5’ primer-specific portion, the target-specific
portions, and the 3’ primer-specific portion;

providing one or more secondary oligonucleotide primer sets, each secondary
oligonucleotide primer set comprising (a) a first secondary oligonucleotide primer
comprising the same nucleotide sequence as the 5’ primer-specific portion of the ligated
product sequence and (b) a second secondary oligonucleotide primer comprising a
nucleotide sequence that is complementary to the 3’ primer-specific portion of the ligated
product sequence;

blending the ligated product sequences, the one or more secondary
oligonucleotide primer sets with one or more enzymes capable of digesting deoxyuracil (dU)
containing nucleic acid molecules, a deoxynucleotide mix including dUTP, and a DNA
polymerase to form a second polymerase chain reaction mixture;

subjecting the second polymerase chain reaction mixture to conditions
suitable for digesting deoxyuracil (dU) containing nucleic acid molecules present in the
second polymerase chain reaction mixture, and one or more polymerase chain reaction
cycles comprising a denaturation treatment, a hybridization treatment, and an extension
treatment thereby forming secondary extension products; and

detecting and distinguishing the secondary extension products in the sample
thereby identifying the presence of one or more ribonucleic acid molecules differing in
sequence from other ribonucleic acid molecules in the sample due to alternative splicing,
alternative transcript, alternative start site, alternative coding sequence, alternative non-
coding sequence, exon insertion, exon deletion, intron insertion, translocation, mutation, or

other rearrangement at the genome level.

2. A method for identifying in a sample, one or more target ribonucleic
acid molecules differing in sequence from other ribonucleic acid molecules in the sample
due to alternative splicing, alternative transcript, alternative start site, alternative coding

sequence, alternative non-coding sequence, exon insertion, exon deletion, intron insertion,
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translocation, mutation, or other rearrangement at the genome level, said method
comprising:

providing a sample containing one or more target ribonucleic acid molecules
potentially differing in sequence from other ribonucleic acid molecules;

contacting the sample with one or more enzymes capable of digesting dU
containing nucleic acid molecules potentially present in the sample;

providing one or more oligonucleotide primers, each primer being
complementary to the one or more target ribonucleic acid molecules;

blending the contacted sample, the one or more oligonucleotide primers, a
deoxynucleotide mix including dUTP, and a reverse-transcriptase to form a reverse-
transcription mixture;

generating complementary deoxyribonucleic acid (cDNA) molecules in the
reverse transcription mixture, each cDNA molecule comprising a nucleotide sequence that is
complementary to the target ribonucleic acid molecule and contains dU;

providing one or more oligonucleotide primer sets, each primer set comprising
(a) a first oligonucleotide primer comprising a nucleotide sequence that is complementary to
a portion of a cDNA nucleotide sequence adjacent to the target ribonucleic acid molecule
sequence complement of the cDNA, and (b) a second oligonucleotide primer comprising a
nucleotide sequence that is complementary to a portion of an extension product formed
from the first oligonucleotide primer;

blending the reverse transcription mixture containing the cDNA molecules, the
one or more oligonucleotide primer sets, a deoxynucleotide mix including dUTP, and a
polymerase to form a polymerase reaction mixture;

subjecting the polymerase chain reaction mixture to one or more polymerase
chain reaction cycles comprising a denaturation treatment, a hybridization treatment, and
an extension treatment thereby forming one or more different primary extension products;

providing one or more oligonucleotide probe sets, each probe set comprising
(a) a first oligonucleotide probe having a 5’ portion and a 3’ target nucleotide sequence-
specific portion, and (b) a second oligonucleotide probe having a 5 target nucleotide
sequence-specific portion and a 3’ portion, wherein the 5’ portion of the first oligonucleotide
probe of the probe set is complementary to a portion of the 3’ portion of the second
oligonucleotide probe, wherein one probe of the probe set comprises a detectable signal
generating moiety, and wherein the first and second oligonucleotide probes of a probe set
are configured to hybridize, in a base specific manner, on complementary portions of a
primary extension product corresponding to the target ribonucleic acid molecule sequence;
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contacting the primary extension products with a ligase and the one or more
oligonucleotide probe sets to form a ligation reaction mixture;

subjecting the ligation reaction mixture to one or more ligation reaction cycles
whereby the first and second probes of the one or more oligonucleotide probe sets are
ligated together to form ligated product sequences in the ligase reaction mixture, wherein
each ligated product sequence comprises the 5’ portion, the target-specific portions, the 3’
portion, and the detectable signal generating moiety;

hybridizing the 5’ portion of the ligated product sequence to its
complementary 3’ portion;

detecting signal from the detectable signal generating moiety that is produced
upon said hybridizing; and

distinguishing the ligated product sequences in the sample based on said
detecting to identify the presence of one or more ribonucleic acid molecules differing in
sequence from other ribonucleic acid molecules in the sample due to alternative splicing,
alternative transcript, alternative start site, alternative coding sequence, alternative non-
coding sequence, exon insertion, exon deletion, intron insertion, translocation, mutation, or

other rearrangement at the genome level.

3. A method for identifying, in a sample, one or more target micro-
ribonucleic acid (miRNA) molecules differing in sequence from other miRNA molecules in the
sample by one or more bases, said method comprising:

providing a sample containing one or more target miRNA molecules
potentially differing in sequence from other miRNA molecules in the sample by one or more
bases

contacting the sample with one or more enzymes capable of digesting dU
containing nucleic acid molecules potentially present in the sample;

providing one or more oligonucleotide primer sets, each primer set comprising
(a) a first oligonucleotide primer having a 5’ stem-loop portion, a blocking group, an internal
primer-specific portion within the loop region, and a 3’ nucleotide sequence portion that is
complementary to a 3’ portion of the target miRNA molecule sequence, (b) a second
oligonucleotide primer having a 3’ nucleotide sequence portion that is complementary to a
complement of the 5’ end of the target miRNA molecule sequence, and a 5’ primer-specific
portion, (c) a third oligonucleotide primer comprising a nucleotide sequence that is the
same as the internal primer-specific portion of the first oligonucleotide primer, and (d) a
fourth oligonucleotide primer comprising a nucleotide sequence that is the same as the 5’
primer-specific portion of the second oligonucleotide primer;
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blending the contacted sample, the one or more first oligonucleotide primers
of a primer set, a deoxynucleotide mix including dUTP, and a reverse transcriptase to form a
reverse transcription reaction mixture wherein the first oligonucleotide primer hybridizes to
the target miRNA molecule sequence, if present in the sample, and the reverse
transcriptase extends the 3’ end of the hybridized first oligonucleotide primer to generate an
extended first oligonucleotide primer comprising the complement of the target miRNA
molecule sequence;

blending the reverse transcription reaction mixture with the second, third,
and fourth oligonucleotide primers of the primer set to form a polymerase reaction mixture
under conditions effective for the one or more second oligonucleotide primers of a primer
set to hybridize to the region of the extended first oligonucleotide primer comprising the
complement of the target miRNA molecule sequence and extend to generate a primary
extension product comprising the 5’ primer-specific portion, a nucleotide sequence
corresponding to the target miRNA molecule sequence, and the complement of the internal
primer-specific portion;

subjecting the polymerase chain reaction mixture to one or more polymerase
chain reaction cycles comprising a denaturation treatment, a hybridization treatment, and
an extension treatment thereby forming a plurality of primary extension products;

blending the plurality of primary extension products with a ligase and one or
more oligonucleotide probe sets to form a ligation reaction mixture, wherein each
oligonucleotide probe set comprises (a) a first oligonucleotide probe having a 5’ primer-
specific portion and a 3’ targetsequence-specific portion, and (b) a second oligonucleotide
probe having a 5’ target sequence-specific portion, a portion complementary to a primary
extension product, and a 3’ primer-specific portion, wherein the first and second
oligonucleotide probes of a probe set are configured to hybridize, in a base specific manner,
on complementary portions of a primary extension product corresponding to the target
miRNA molecule sequence;

subjecting the ligation reaction mixture to one or more ligation reaction cycles
whereby the first and second oligonucleotide probes of the one or more oligonucleotide
probe sets are ligated together to form ligated product sequences in the ligation reaction
mixture wherein each ligated product sequence comprises the 5’ primer-specific portion, the
target-specific portions, and the 3’ primer-specific portion;

providing one or more secondary oligonucleotide primer sets, each secondary
oligonucleotide primer set comprising (a) a first secondary oligonucleotide primer
comprising the same nucleotide sequence as the 5’ primer-specific portion of the ligated
product sequence and (b) a second secondary oligonucleotide primer comprising a
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nucleotide sequence that is complementary to the 3’ primer-specific portion of the ligated
product sequence;

blending the ligated product sequences, the one or more secondary
oligonucleotide primer sets, with one or more enzymes capable of digesting deoxyuracil
(dU) containing nucleic acid molecules, a deoxynucleotide mix including dUTP, and a DNA
polymerase to form a second polymerase chain reaction mixture;

subjecting the second polymerase chain reaction mixture to conditions
suitable for digesting deoxyuracil (dU) containing nucleic acid molecules present in the
second polymerase chain reaction mixture, and one or more polymerase chain reaction
cycles comprising a denaturation treatment, a hybridization treatment, and an extension
treatment thereby forming secondary extension products; and

detecting and distinguishing the secondary extension products in the sample
thereby identifying one or more target miRNA molecules differing in sequence from other
miRNA molecules in the sample by one or more bases.

4, A method for identifying, in @ sample, one or more target micro-
ribonucleic acid (miRNA) molecules differing in sequence from other miRNA molecules in the
sample by one or more bases, said method comprising:

providing a sample containing one or more target miRNA molecules
potentially differing in sequence from other miRNA molecules in the sample by one or more
bases

contacting the sample with one or more enzymes capable of digesting dU
containing nucleic acid molecules potentially present in the sample;

providing one or more oligonucleotide primer sets, each primer set comprising
(a) a first oligonucleotide primer having a 5’ stem-loop portion, a blocking group, an internal
primer-specific portion within the loop region, and a 3’ nucleotide sequence portion that is
complementary to a 3’ portion of the target miRNA molecule sequence, (b) a second
oligonucleotide primer having a 3’ nucleotide sequence portion that is complementary to a
complement of the 5’ end of the target miRNA molecule sequence, and a 5’ primer-specific
portion, (c) a third oligonucleotide primer comprising a nucleotide sequence that is the
same as the internal primer-specific portion of the first oligonucleotide primer, and (d) a
fourth oligonucleotide primer comprising a nucleotide sequence that is the same as the 5’
primer-specific portion of the second oligonucleotide primer;

blending the contacted sample, the one or more first oligonucleotide primers
of a primer set, a deoxynucleotide mix including dUTP, and a reverse transcriptase to form a

reverse transcription reaction mixture wherein the first oligonucleotide primer hybridizes to
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the target miRNA molecule sequence, if present in the sample, and the reverse
transcriptase extends the 3’ end of the hybridized first oligonucleotide primer to generate an
extended first oligonucleotide primer comprising the complement of the target miRNA
molecule sequence;

blending the reverse transcription reaction mixture with the second, third,
and fourth oligonucleotide primers of the primer set to form a polymerase reaction mixture
under conditions effective for the one or more second oligonucleotide primers of a primer
set to hybridize to the region of the extended first oligonucleotide primer comprising the
complement of the target miRNA molecule sequence and extend to generate a primary
extension product comprising the 5’ primer-specific portion, a nucleotide sequence
corresponding to the target miRNA molecule sequence, and the complement of the internal
primer-specific portion;

subjecting the polymerase chain reaction mixture to one or more polymerase
chain reaction cycles comprising a denaturation treatment, a hybridization treatment, and
an extension treatment thereby forming a plurality of primary extension products;

blending the plurality of primary extension products with a ligase and one or
more oligonucleotide probe sets to form a ligation reaction mixture, wherein each
oligonucleotide probe set comprises (a) a first oligonucleotide probe having a 5’ portion and
a 3’ target nucleotide sequence-specific portion, and (b) a second oligonucleotide probe
having a 5’ target nucleotide sequence-specific portion and a 3’ portion, wherein the 5’
portion of the first oligonucleotide probe of the probe set is complementary to a portion of
the 3’ portion of the second oligonucleotide probe, wherein one probe of the probe set
comprises a detectable signal generating moiety, and wherein the first and second
oligonucleotide probes of a probe set are configured to hybridize, in a base specific manner,
on complementary portions of a primary extension product corresponding to the target
miRNA molecule sequence;

subjecting the ligation reaction mixture to one or more ligation reaction cycles
whereby the first and second oligonucleotide probes of the one or more oligonucleotide
probe sets are ligated together to form ligated product sequences in the ligation reaction
mixture wherein each ligated product sequence comprises the 5’ portion, the target-specific
portions, the 3’ portion, and the detectable signal generating moiety;

hybridizing the 5’ portion of the ligated product sequence to its
complementary 3’ portion;

detecting signal from the detectable signal generating moiety that is produced
upon said hybridizing; and
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distinguishing ligated product sequences in the sample based on said
detecting to identify the presence one or more target miRNA molecules differing in

sequence from other miRNA molecules in the sample by one or more bases.

5. A method for identifying, in a sample, one or more target micro-
ribonucleic acid (miRNA) molecules differing in sequence from other miRNA molecules in the
sample by one or more bases, said method comprising:

providing a sample containing one or more miRNA molecules potentially
differing in sequence from other miRNA molecules by one or more base differences;

contacting the sample with one or more enzymes capable of digesting dU
containing nucleic acid molecules potentially present in the sample

blending the contacted sample with a ligase and a first oligonucleotide probe
comprising a 5’ phosphate, a 5’ stem-loop portion, an internal primer-specific portion within
the loop region, a blocking group, and a 3’ nucleotide sequence that is complementary to a
3’ portion of the target miRNA molecule sequence to form a ligation reaction;

ligating the target miRNA molecule sequence at its 3'end to the 5’ phosphate
of the first oligonucleotide probe to generate a chimeric nucleic acid molecule comprising
the target miRNA molecule sequence, if present in the sample, appended to the first
oligonucleotide probe;

providing one or more oligonucleotide primer sets, each primer set comprising
(a) a first oligonucleotide primer comprising a 3’ nucleotide sequence that is complementary
to a complement of the 5’ end of the target miRNA molecule sequence, and a 5’ primer-
specific portion, (b) a second oligonucleotide primer comprising a nucleotide sequence that
is complementary to the internal primer-specific portion of the first oligonucleotide probe,
and (c) a third oligonucleotide primer comprising a nucleotide sequence that is the same as
the 5’ primer-specific portion of the first oligonucleotide primer;

blending the chimeric nucleic acid molecule, the one or more second
oligonucleotide primers, a deoxynucleotide mix including dUTP, and a reverse transcriptase
to form a reverse transcription reaction mixture, wherein the one or more second
oligonucleotide primers of a primer set hybridizes to the internal primer specific portion of
the chimeric nucleic acid molecule and extends at its 3’ end to generate a complement of
the chimeric nucleic acid molecule, if present in the sample;

blending the reverse transcription reaction mixture with the first and third
oligonucleotide primers of a primer set to form a polymerase reaction mixture;

subjecting the polymerase chain reaction mixture to one or more polymerase

chain reaction cycles comprising a denaturation treatment, a hybridization treatment, and
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an extension treatment thereby forming primary extension products comprising the 5’
primer-specific portion, a nucleotide sequence corresponding to the target miRNA molecule
sequence, and the complement of the internal primer-specific portion.

blending the primary extension products with a ligase and one or more
oligonucleotide probe sets to form a ligation reaction mixture, wherein each oligonucleotide
probe set comprises (a) a first oligonucleotide probe having a 5’ primer-specific portion and
a 3’ target sequence-specific portion, and (b) a second oligonucleotide probe having a 5’
target sequence-specific portion, a portion complementary to a primary extension product,
and a 3’ primer-specific portion, wherein the first and second oligonucleotide probes of a
probe set are configured to hybridize, in a base specific manner, on complementary portions
of a primary extension product corresponding to the target miRNA molecule sequence;

subjecting the ligation reaction mixture to one or more ligation reaction cycles
whereby the first and second oligonucleotide probes of the one or more oligonucleotide
probe sets are ligated together to form ligated product sequences in the ligation reaction
mixture, wherein each ligated product sequence comprises the 5’ primer-specific portion,
the target-specific portions, and the 3’ primer-specific portion;

providing one or more secondary oligonucleotide primer sets, each secondary
oligonucleotide primer set comprising (a) a first secondary oligonucleotide primer
comprising the same nucleotide sequence as the 5’ primer-specific portion of the ligated
product sequence and (b) a second secondary oligonucleotide primer comprising a
nucleotide sequence that is complementary to the 3’ primer-specific portion of the ligated
product sequence;

blending the ligated product sequences and the one or more secondary
oligonucleotide primer sets, with one or more enzymes capable of digesting deoxyuracil
(dU) containing nucleic acid molecules, a deoxynucleotide mix including dUTP, and a DNA
polymerase to form a second polymerase chain reaction mixture;

subjecting the second polymerase chain reaction mixture to conditions
suitable for digesting deoxyuracil (dU) containing nucleic acid molecules present in the
second polymerase chain reaction mixture, and one or more polymerase chain reaction
cycles comprising a denaturation treatment, a hybridization treatment, and an extension
treatment thereby forming secondary extension products; and

detecting and distinguishing the secondary extension products in the sample
thereby identifying one or more target miRNA molecules differing in sequence from other
miRNA molecules in the sample by one or more bases.
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6. A method for identifying, in @ sample, one or more target micro-
ribonucleic acid (miRNA) molecules differing in sequence from other miRNA molecules in the
sample by one or more bases, said method comprising:

providing a sample containing one or more miRNA molecules potentially
differing in sequence from other miRNA molecules by one or more base differences;

contacting the sample with one or more enzymes capable of digesting dU
containing nucleic acid molecules potentially present in the sample

blending the contacted sample with a ligase and a first oligonucleotide probe
comprising a 5’ phosphate, a 5’ stem-loop portion, an internal primer-specific portion within
the loop region, a blocking group, and a 3’ nucleotide sequence that is complementary to a
3’ portion of the target miRNA molecule sequence to form a ligation reaction;

ligating the target miRNA molecule sequence at its 3'end to the 5’ phosphate
of the first oligonucleotide probe to generate a chimeric nucleic acid molecule comprising
the target miRNA molecule sequence, if present in the sample, appended to the first
oligonucleotide probe;

providing one or more oligonucleotide primer sets, each primer set comprising
(a) a first oligonucleotide primer comprising a 3’ nucleotide sequence that is complementary
to a complement of the 5’ end of the target miRNA molecule sequence, and a 5’ primer-
specific portion, (b) a second oligonucleotide primer comprising a nucleotide sequence that
is complementary to the internal primer-specific portion of the first oligonucleotide probe,
and (c) a third oligonucleotide primer comprising a nucleotide sequence that is the same as
the 5’ primer-specific portion of the first oligonucleotide primer;

blending the chimeric nucleic acid molecule, the one or more second
oligonucleotide primers, a deoxynucleotide mix including dUTP, and a reverse transcriptase
to form a reverse transcription reaction mixture, wherein the one or more second
oligonucleotide primers of a primer set hybridizes to the internal primer specific portion of
the chimeric nucleic acid molecule and extends at its 3’ end to generate a complement of
the chimeric nucleic acid molecule, if present in the sample;

blending the reverse transcription reaction mixture with the first and third
oligonucleotide primers of a primer set to form a polymerase reaction mixture;

subjecting the polymerase chain reaction mixture to one or more polymerase
chain reaction cycles comprising a denaturation treatment, a hybridization treatment, and
an extension treatment thereby forming primary extension products comprising the 5’
primer-specific portion, a nucleotide sequence corresponding to the target miRNA molecule
sequence, and the complement of the internal primer-specific portion;
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blending the primary extension products with a ligase and one or more
oligonucleotide probe sets to form a ligation reaction mixture, wherein each oligonucleotide
probe set comprises (a) a first oligonucleotide probe having a 5’ portion and a 3’ target
nucleotide sequence-specific portion, and (b) a second oligonucleotide probe having a 5’
target nucleotide sequence-specific portion and a 3’ portion, wherein the 5’ portion of the
first oligonucleotide probe of the probe set is complementary to a portion of the 3’ portion of
the second oligonucleotide probe, wherein one probe of the probe set comprises a
detectable signal generating moiety, and wherein the first and second oligonucleotide
probes of a probe set are configured to hybridize, in a base specific manner, on
complementary portions of a primary extension product corresponding to the target miRNA
molecule sequence;

subjecting the ligation reaction mixture to one or more ligation reaction cycles
whereby the first and second oligonucleotide probes of the one or more oligonucleotide
probe sets are ligated together to form ligated product sequences in the ligation reaction
mixture wherein each ligated product sequence comprises the 5’ portion, the target-specific
portions, the 3’ portion, and the detectable signal generating moiety;

hybridizing the 5’ portion of the ligated product sequence to its
complementary 3’ portion;

detecting signal from the detectable signal generating moiety that is produced
upon said hybridizing; and

distinguishing ligated product sequences in the sample based on said
detecting to identify the presence one or more target miRNA molecules differing in

sequence from other miRNA molecules in the sample by one or more bases.

7. The method of any one of claims 1, 3, or 5, wherein the second
oligonucleotide probe of the oligonucleotide probe set further comprises a unitaq detection
portion, thereby forming ligated product sequences comprising the 5’ primer-specific
portion, the target-specific portions, the unitaq detection portion, and the 3’ primer-specific
portion, said method further comprising:

providing one or more unitaq detection probes, wherein each unitaq detection
probe hybridizes to a complementary unitaq detection portion and said detection probe
comprises a quencher molecule and a detectable label that are separated from each other;

adding the one or more unitaq detection probes to the second polymerase
chain reaction mixture; and

hybridizing the one or more unitaq detection probes to complementary unitaq

detection portions on the ligated product sequence or complement thereof during said
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subjecting the second polymerase chain reaction mixture to conditions suitable for one or
more polymerase chain reaction cycles, whereby the quencher molecule and the detectable
label are cleaved from the one or more unitaq detection probes during the extension
treatment, whereby said detecting involves the detection of the cleaved detectable label.

8. The method of any one of claims 1, 3, or 5, said method further
comprising:

providing one or more oligonucleotide detection probes, wherein each
oligonucleotide detection probe hybridizes to a ligation product junction portion or its
complement, and said detection probe comprises a quencher molecule and a detectable
label that are separated from each other;

adding the one or more oligonucleotide detection probes to the second
polymerase chain reaction mixture; and

hybridizing the one or more oligonucleotide detection probes to
complementary detection portions on the ligated product sequence or complement thereof
during said subjecting the second polymerase chain reaction mixture to conditions suitable
for one or more polymerase chain reaction cycles, whereby the quencher molecule and the
detectable label are cleaved from the one or more oligonucleotide detection probes during
said extension treatment, whereby said detecting involves the detection of the cleaved
detectable label.

9, The method of any one of claims 2, 4, or 6, said method further
comprising:

immobilizing at least one strand of each primary extension product on a solid
support prior to or subsequent to said ligating, wherein said ligated product sequence is
hybridized to the immobilized primary extension product; and

removing unligated oligonucleotides probes and non-target specific ligation
products from the sample after said ligating; and

denaturing the ligation product sequence from the immobilized primary

extension product prior to said hybridizing.

10. The method of any one of claims 1-9, wherein the 3’ portion of the
first oligonucleotide probe of the oligonucleotide probe set comprises a cleavable nucleotide
or nucleotide analogue and a blocking group, such that the 3’ end is unsuitable for
polymerase extension or ligation, said method further comprising;
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cleaving the cleavable nucleotide or nucleotide analog of the first
oligonucleotide probe when said probe is hybridized to it complementary target nucleotide
sequence of the primary extension product, thereby liberating a 3'OH on the first
oligonucleotide probe prior to said ligating.




