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WHAT IS CLAIMED IS:

1. A method for identifying a presen oflone or more target
nucleotide sequences in a sample comprising:

providing a sample potentially containphg the one or more target
nucleotide sequences;

providing one or more oligonucleoflde probe sets, each set comprising
(a) a first oligonucleotide probe having a target-gpecific portion, and (b) a second
oligonucleotide probe having a target specific gortion, wherein the first and second
oligonucleotide probes of a probe set are configured to hybridize adjacent to one
another on the target nucleotide sequence vfith a junction between the first and second
oligonucleotide probes, and wherein, in afprobe set, the target specific portion of the
second oligonucleotide probe has an ov£rlapping identical nucleotide at the junction
with the first oligonucleotide probe;

contacting the samplg and the one or more oligonuclcotide probe scts
under conditions effective for firsffand second oligonucleotide probes of a probe set to
hybridize at adjacent positions iyf a base specific manner to their corresponding target
nucleotide sequences, if preseght in the sample, wherein upon hybridization the
overlapping identical nucleofide of the second oligonucleotide probe forms a flap at
the junction comprising th¢ overlapping identical nucleotide;

cleaving tfie overlapping identical nucleotide of the second
oligonucleotide probe ith an enzyme having 5’ nuclease activity, thereby liberating a
phosphate at the secofid oligonucleotide probe’s 5’end;

ligatyng first and sccond oligonucleotide probes of the one or more
oligonucleotide pyobe sets together at the junction to form ligated product sequences;
tecting the ligated product sequences in the sample; and
identifying the presence of one or more target nucleotide sequences in
the sample bhsed on said detecting.

2. The method of claim 1 further comprising:
amplifying the target nucleotide sequences in the sample prior to said

contglting.
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3. The method of claim 1, wherein said dgtecting comprises:
sequencing the ligated product sequences in fhe sample.

4, The method of claim 1, wherein shid detecting comprises:
separating the ligated product sequencef by size.

5. The method of claim 1, whefein one of the oligonucleotide
probes in a probe set further comprises a zip-codf portion, wherein the zip-code
portions hybridize to their complementary captfire oligonucleotides under uniform
hybridization conditions, said method further/comprising:

providing a collection of thefcapture oligonucleotides and

contacting the ligation progluct sequence with the collection of capture
oligonucleotides under conditions effecfive to hybridize the zip-code portion of each
ligated product sequence to its complgfnentary capture oligonucleotide in the collection
with minimal non-specific hybridizafion and under uniform hybridization conditions,
whereby said detecting takes plac / after hybridization of the ligated product sequences
to their complementary capture glligonucleotides. '

6. The mgthod of claim 5, wherein each type of capture
oligonucleotide in the colleftion comprises a nucleotide sequence that is greater than
sixteen nucleotides and dfffers from nucleotide sequences of other types of capture

oligonucleotides in the follection, when aligned to cach other, by at lcast 25%.

The method of claim 5, wherein the collection of capture

oligonucleotides if immobilized on a solid support.

The method of claim 7, wherein the solid support is in a form
selected fronf the group consisting of beads, slides, discs, membranes, films,

microtiter plates, and composites thereof.

9. The method of claim 7, wherein the solid support comprises an
array of positions, with the collection of capturc oligonucleotides being immobilized

at tife array of positions.
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10. The method of claim 1, wherein the ffrst oligonucleotide probe
of the probe set further comprises a 5° primer-specific porfion and the second
oligonucleotide probe in a probe set further comprises af3” primer-specific portion,
wherein each ligated product sequence comprises the §” primer-specific portion, the

target-specific portions, and the 3° primer-specific pgrtion.

11. The method of claim 10 fyfther comprising:

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

blending the ligated prgduct sequences, the one or more
oligonucleotide primer sets, and a DNA polymerase to form a polymerase chain
reaction mixture; and

subjecting the polfmerase chain reaction mixture to one or more
polymerase chain reaction cyclfs comprising a denaturation treatment, a hybridization
treatment, and an extension tfeatment thereby forming primary extension products,

whereby said detecting invglves detection of the primary extension products.

12. ¢ method of claim 11, wherein one of the first or second
oligonucleotide primgfs of a primer sct comprises a detectable label, whereby said

detecting involves dgtection of labeled primary extension products.

The method of claim 11, wherein said detecting comprising:

equencing said extension products after said subjecting.

14. The method of claim 11, wherein said detecting comprises:

separating the ligated product sequences by size.

15. The method of claim 11, wherein either or both of the first and

secgnd oligonucleotide probes in a probe set further comprises a zip-code or a portion
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thereof, where the zip-codes hybridize to complementary capfure oligonucleotides

under uniform hybridization conditions.

16.  The method of claim 15 further cgmprising:

providing a collection of capture oligoplicleotides, wherein each capture
oligonucleotide hybridizes to complementary zip cogle portions, and comprises a
quencher molecule and a detectable label that are s€parated from each other;

adding the collection of capture ofigonucleotides to the polymerase
chain reaction mixture; and

hybridizing capture oligonuclgbtides of the collection to their
complementary zip-code portions of the ligfted product sequences or complement
thereof during said subjecting, whereby thfe quencher molecule and/or the detectable
label are cleaved from the hybridized cgpture oligonucleotide during said extension
treatment whereby said detecting invgfves the detection of the cleaved detectable

label.

17.  The methgd of claim 15 further comprising:
providing a collfction of capture oligonucleotides, wherein each capture
oligonucleotide hybridizes tgfcomplementary zip code portions, and comprises a
quencher molecule and a dgtectable label that are separated from each other;
providing pne or more secondary oligonucleotide primer sets capable
of hybridizing to the prjmary cxtension products;
blendigfg the collection of capture oligonucleotides, the one or more
secondary oligonucfotide primer sets, the primary extension products, and a
a secondary polymerase chain reaction mixture;

jecting the secondary polymerase chain reaction mixture to one or

seconflary extension products; and
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cleaving the quencher molecule and/or the detgctable label from the
hybridized capture oligonucleotides during said extension tgtatment, whereby said

detecting involves the detection of the cleaved detectable Jabel.

18. The method of claim 16 or 17, yherein each type of capture
oligonucleotide in the collection comprises a nucleoylde sequence that differs from
nucleotide sequences of other types of capture olighnucleotides in the collection,

when aligned to each other, by at least 25%.

19.  The method of claim 14 further comprising:

providing a collection of thefapture oligonucleotides, wherein each
capture oligonucleotide of the collection
and

contacting the primary £xtension products, after said subjecting, with
the collection of capture oligonuclegfides under conditions effective to hybridize the
zip-code portion of each primary cktension product to its complementary capture
oligonucleotidé in the collection Avith minimal non-specific hybridization and under
uniform hybridization conditiofs, whereby said detecting takes place after
hybridization of the primary gxtension products to their complementary capture
oligonucleotides.

20. ¢ method of claim 19, wherein cach type of capture
oligonucleotide in thefcollection comprises a nucleotide sequence that is greater than
sixteen nucleotides #nd differs from nucleotide sequences of other types of capture

oligonucleotides if the collection, when aligned to each other, by at least 25%.

The method of claim 19, wherein one of the oligonucleotide
one or more oligonucleotide primer sets further comprises a detectable

label therely forming labeled primary extension products.

22.  The method of claim 19, wherein the collection of capture

oligofucleotides is immobilized on a solid support.

bridizes to complementary zip-code portions
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23.  The method of claim 23, wherein the s¢lid support is in a form
selected from the group consisting of beads, slides, discs, mfmbranes, films,
microtiter plates, and composites thereof.

24.  The method of claim 23, wherejf the solid support comprises
an array of positions, wherein the collection of captyfe oligonucleotides is

immobilized at the array of positions.

25.  The method of claim 15 fwherein the first oligonucleotide
probe further comprises a first portion of the fip-code and a first tag portion that is 3’
to the first zip-code portion, and the secondfoligonucleotide probe further comprises a
second portion of the zip-code and a secofid tag portion that is 5’ to the second zip-
code portion, wherein the first and secofd zip-code portions of an oligonucleotide
probe set, when adjacently positioned fform a full-length zip-code, and wherein the
first and second tag portions of an o gonucleotide probe set are complementary to
each other, said method further coghprising: ‘

providing a collegfion of capture oligonucleotides complementary to a
portion of the first zip-code pojtion and a portion of the second zip-code portion,
wherein each capture oligonyCleotide of the collection comprises a quencher molecule
and a detectable label that ghe separated from each other;

subjectingfhe primary extension products and the collection of capture
oligonucleotides to conglitions effective for (i) the first and sccond tag portions of a
particular primary ext£nsion product to hybridize to cach other to form hairpinned
extension products yith adjacently positioned first and second zip-code portions and
(i1) the capture oligonucleotides of the collection to hybridize to complementary
adjacently positipned first and second zip-code portions of the hairpinned extension
products; and
cleaving the quencher molecule or the detectable label from hybridized
capture oligonucleotides, whereby said detecting involves detection of the detectable

label sepgrated from the quencher molecule.

26. The method of claim 15, wherein (i) the first oligonucleotide

proje further comprises a second primer-specific portion that differs for each different
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oligonucleotide probe set, a first portion of the zip-code, and { first tag portion that is
3’ to the first zip-code portion, and (ii) the second oligonuclfotide probe further
comprises a second portion of the zip-code and a second tAg portion that is 5’ to the
second zip-code portion, wherein the first and seccond zi-code portions of an
oligonucleotide probe set, when adjacently positioned fform a full-length zip-code,
and wherein the first and second tag portions of an ofigonucleotide probe set are
complementary to each other, said method further fomprising:

providing one or more secondary primer sets comprising (i) a first
secondary oligonucleotide primer having (a) a flucleotide sequence that is the same as
the second primer-specific portion of the firstfoligonucleotide probe, (b) a capture
oligonucleotide portion that is complementgry to adjacently positioned first and
second zip-code portions of an oligonuclgbtide probe set, (¢) a quencher molecule and
a detectable label separated by said captfire oligonucleotide portion, and (ii) a second
secondary oligonucleotide primer havjhg the same nucleotide sequence as the second
primary oligonucleotide primer;

blending the primayfy extension products, the one or more secondary
oligonucleotide primer sets, and A polymerase to form a second polymerase chain
reaction mixturé ; .

subjecting theSecond polymerase chain reaction mixture to one or
more polymerase chain reaftion cycles thereby forming secondary extension
products;

subjectink the sccondary extension products to conditions effective for
the first and second tafz portions of a particular secondary extension product to
hybridize to each otfier to form hairpinned secondary extension products with

adjacently positiofed first and second zip-code portions and (ii) the capture

oligonucleotide portion of a particular hairpinned secondary extension product to
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27.  The method of claim 11, wherein the s¢cond oligonucleotides
probe 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 portjon, said method further
comprising

providing one or more unitaq detectigh probes, wherein each unitaq
detection probe hybridizes to a complementary unjfaq detection portion and comprises
a quencher molecule and a detectable label that afe separated from each other;
adding the one or more unitaq dftection probes to the polymerase
chain reaction mixture; and

hybridizing the one or more Ainitaq detection probes to complementary
unitaq detection portions on the ligated pypduct sequence or complement thereof
during said subjecting, whereby the queficher molecule and the detectable label are
cleaved from the one or more unitaq d€tection probes during said extension treatment,

whereby said detecting involves the fetection of the cleaved detectable label.

28.  The methgd of claim 11, wherein the second oligonucleotides
probe further comprises a unitg] detection portion, whereby the primary extension
product sequences formed cgfprise the 5° primer-specific portion, the target-specific
portions, the unitaq detectigh portion, and the 3’ primer-specific portion, said method
further comprising

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

profiding one or more secondary oligonucleotide primer sets capable
of hybridizing tgfthe primary extension products;
lending the one or more unitaq detection probes, the one or more
secondary olfgonucleotide primer sets, the primary extension products, and a
polymerasg to form a secondary polymerase chain reaction mixture;
subjecting the secondary polymerase chain reaction mixture to one or
more pplymerase chain reaction cycles comprising a denaturation treatment, a
hybriflization treatment, wherein the one or more unitaq detection probes hybridize to

theyf complementary unitaq detection portions of the extension products and the
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secondary oligonucleotide primers hybridize to the primary eftension products, and
an extension treatment, wherein the hybridized primers are gxtended thereby forming
secondary extension products;

cleaving the quencher molecule and/or th€ detectable label from the
one or more hybridized unitaq detection probes duringfsaid extension treatment,

whereby said detecting involves the detection of the £leaved detectable label.

29.  The method of claim 270r/28, wherein the unitaq detection
probe is coupled via a further portion to the 5° gnd of the secondary oligonucleotide

primer.

30. The method of clayh 11, wherein (i) the second oligonucleotide
probe further comprises a unitaq detectipn portion, thereby forming ligated product
sequences comprising the 5° primer-syfecific portion, the target-specific portions, the
unitaq detection portion, and the 3: rimer-specific portion, (ii) the first
oligonucleotide primer further corfprises a unitaq detection probe that is
complementary to the unitaq detfction portion of the ligated product sequence, and a
quencher molecule and a detecfable label separated by said unitaq detection probe,
and (ii1) the primary extensigh products formed during said subjecting comprise the
detectable label, the unitaqfetection probe, the quencher molecule, the 5” primer-
specific portion, the targef specific portions, the unitaq detection portion, and the
3’primer-specific portigh, said method further comprising:

subjecing primary cxtension products to conditions effective for the

cleaving the quencher molecule or the detectable label from the unitaq
detection prgle of the hairpinned extension product, whereby said detecting involves

detection gf the labeled hairpinned extension product or the cleaved detectable label.

31. The method of claim 1, wherein the first and second
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of an oligonucleotide probe set are complementary to each otjfer, and wherein the first

and second tag portions for each different oligonucleotide pfobe set have different

nucleotide sequences, said method further comprising:
subjecting the sample, after said ligating fto conditions cffective for the

first and second tag portions of a particular ligated profluct sequence to hybridize,

thereby forming hairpinned ligated product sequencgh; and

removing unligated oligonucleotidefprobes from the sample after said

subjecting.

32.  The method of claim 3/, wherein the first oligonucleotide
probe of the probe set further comprises a 5/ primer-specific portion and the second
oligonucleotide probe in a probe set furthgr comprises a 3’ primer-specific portion,
said method further comprising:

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

blending, aftef'said digesting, the ligated product sequences, the one or
more oligonucleotide primgh sets, and a DNA polymerase to form a polymerase chain
reaction mixture; and

subjectin the polymerase chain reaction mixture to one or more
polymerase chain reaghtion cycles thereby forming primary extension products,

whereby said detectfng involves detection of the primary extension products.

The method of claim 32, wherein one of the first or second
primers of a primer set comprises a detectable label, whereby said

detecting inyblves detection of labeled primary extension products

34.  The method of claim 11 further comprising:
occluding unligated oligonucleotide probes from the sample
1sing ligated product sequences prior to said subjecting to prevent unligated

nucleotide probe extension or amplification.
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35. The method of claim 34, wherein thefsecond oligonucleotide
probe further comprises a nucleotide flap that is 5” to the gverlapping identical
nucleotide at the junction, wherein at least a portion of the nucleotide flap is
complementary to at least a portion of the 3’ primer-spfecific portion of the second
oligonucleotide probe, and wherein, in the absence gf ligation, complementary
regions of the nucleotide flap and the 3” primer-spgcific portion of unligated second
oligonucleotide probes hybridize to each other tgfform hairpinned second

oligonucleotide probes.

36.  The method of claim/35 further comprising:
extending the 3’ primer-spfcific portion of the hairpinned second
oligonucleotide probe during said subjegting to form an extended hairpinned second

oligonucleotide probe that cannot hybfidize to the second oligonucleotide primer.

37. The methodfof claim 11, wherein the 5° end of the first
oligonucleotide probe is coupledfto the 3” end of the second oligonucleotide probe,
thereby forming a coupled oligbnucleotide probe, said coupled oligonucleoﬁde probe
forming a circular ligated prgfluct sequence comprising the 5” primer-specific portion

the target specific portions.fand the 3’ primer-specific portion.

38. ¢ method of claim 37, wherein the coupled probe further
comprises a polymergbe blocker within the portion where the 5” end of the first
oligonucleotide prolfe is coupled to the 3’ end of the second oligonucleotide probe,

and wherein during said subjecting non-circularized extension products are formed.

The method of claim 37, wherein the coupled probe further
comprises a gleavable nucleotide or nucleotide analogue within the portion where the
5’ end of tlfe first oligonucleotide probe is coupled to the 3’ end of the second
oligonucjfotide probe, and wherein during said subjecting non-circularized extension

product are formed.
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40.  The method of claim 37, wherein the cpupled oligonucleotide
probe further comprises a segment that is complementary tgfthe 3’ target specific
portion, wherein, in the absence of ligation, the 3’ target gpecific portion of the
coupled probed hybridizes to the complementary segmegit to form a hairpinned
coupled oligonucleotide probe.

41.  The method of claim 40, fugther comprising:

extending the 3’target-specific poftion of the coupled hairpinned
oligonucleotide probe during said subjecting tgfform an extended coupled hairpinned
oligonucleotide probe that occludes binding ¢ff the second oligonucleotide primer to

its complementary sequence.

42. The method of cfaim 1, wherein the one or more
oligonucleotide probe sets further congprise a third oligonucleotide probe having a
target-specific target portibn, whereph the second and third oligonucleotide probes of a
probe set are configured to hybridjze adjacent to one another on the target nucleotide
sequence with a junction betweepi the second and third oligonucleotide probes during
said contacting, and wherein, ifi a probe set, the target specific portion of the third
oligonucleotide probe has anfoverlapping identical nucleotide at the junction with the
second oligonucleotide prope in a probe set that is removed during said cleaving to-
allow ligation between th£ second and third oligonucleotide probes at the junction to
form a ligated product equence comprising the first, second, and third

oligonucleotide probgs of a probe sct.

43
group consistingfof tissue, cells, serum, blood, plasma, amniotic fluid, sputum, urine,
bodily fluids,

cell-free circfilating fetal nucleic acids in pregnant woman, circulating tumor cells,

The method of claim 1, wherein the sample is selected from the

odily secretions, bodily excretions, cell-free circulating nucleic acids,

tumor, tumybr biopsy, and exosomes.

44.  The method of claim 1, wherein the one or more target

nucleptide sequences are low abundance nucleic acid molecules comprising one or
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more nucleotide base insertions, deletions, translocations, mufations, and/or damaged

nucleotide bases.

45. The method of claim 44, whereinfhe low abundance nucleic
acid molecules with one or more nucleotide base inserfions, deletions, translocations,
mutations and/or damaged nucleotide bases are idenfified and distinguished from an
excess of nucleic acid molecules in the sample havfng a similar nucleotide sequence
as the low abundance nucleic acid molecules butfwithout the one or more nucleotide

base insertions, deletions, translocations, mutatfons, and/or damaged bases.

45, wherein the wherein the first
oligonucleotide probe comprises a mismagch nucleotide or nucleotide analog at a base
position that is two or three bases from fhe junction between the second and first

oligonucleotide probes.

47. The methodfof claim 45, wherein the second oligonucleotide
probe comprises one or more thigphosphate-modified nucleotide bases that is 3’ to the
overlapping identical nucleotigf at the junction between the second and first

oligonucleotide probes.

48.  Th¢ method of claim 45, wherein the second oligonucleotide
probe comprises one orfmore thiophosphate-modified nucleotide bases that are 57 to
the overlapping nuclegtide at the junction between the second and first

oligonucleotide prolfes.

The method of claim 45, wherein the copy number of one or
more low aburflance target nucleotide sequences are quantified relative to the copy
number fromfan excess of nucleic acid molecules in the sample having a similar

nucleotide fequence as the low abundance nucleic acid molecules.

50. The method of claim 1, wherein the one or more target

nuclegtide sequences are quantified.
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51.  The method of claim 50, wherein the ofie or more target
nucleotide sequences are quantified relative to other nucleofide sequences in the

sample.

52. The method of claim 50, whereph the relative copy number of

one or more target nucleotide sequences are quantififd.

53.  The method of claim 1, further comprising:

diagnosing or prognosing a difease state based on said identifying.

54.  The method of clai/m 1, further comprising:
distinguishing a genotypg or disease predisposition based on said

identifying.

55. A method fgr identifying a presence of one or more target
nucleotide sequences in a sampl¢, said method comprising:

providing a sample potentially containing the target nucleotide
sequence; \

providing ogfle or more oligonucleotide probe sets, each set comprising
(a) a first oligonucleotidef/probe having a target-specific portion, and (b) a second
oligonucleotide probe having 5° non-target specific flap portion and a target-specific
portion containing ong or more thiophosphate-modified nucleotide bases, wherein the
first and second oligonucleotide probes of a probe set are configured to hybridize on
the target nucleotifle sequence;

cpntacting the sample and the one or more oligonucleotide probe sets
under conditighs effective for first and second oligonucleotide probes of a probe set to
hybridize in A base specific manner to their corresponding target nucleotide
sequences /if present in the sample;

cleaving the 5’ non-target specific flap portion of the second
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ligating first and second oligonucleotide probgh of the one or more
oligonucleotide probe sets together to form ligated product fequences containing the
target-specific portions with the one or more thiophosphage-modified nucleotide
bases;

detecting ligated product sequences in fhe sample; and

identifying the presence of the one orfmore target nucleotide sequences

in the sample based on said detecting,

56.  The method of claim 55 further comprising;:

extending the first oligonuclegfide probe with a polymerase prior to
said cleaving to form a junction with the sefond oligonucleotide probe, wherein the
target specific portion of the second oliggfiucleotide probe has an overlapping
identical nucleotide at the junction with/the extended first oligonucleotide probe.
57. The method of claim 55, wherein at least one of the first or
second oligonucleotide probes furgher comprises a detectable label wherein said
detecting involves detection of tjfe labeled ligated prodﬁct sequences.

58.  The mfthod of claim 55, wherein said detecting comprises:
sequencing fhe ligated product sequences in the sample.
59. ¢ mcthod of claim 55, wherein said detecting comprises:

scparafing the ligated product sequences by size.

60

more thiophosplfate-modified nucleotide bases of the second oligonucleotide probe is

The method of claim 55, wherein at least one of the one or

3’ to the first tfrget-specific nucleotide base.

61.  The method of claim 55, wherein the first oligonucleotide
probe of £ probe set further comprises a 5° primer-specific portion and the second
leotide probe in a probe set further comprises a 3’ primer-specific portion,

whergin cach ligated product sequence comprises the 5° primer-specific portion, the
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target-specific portions with one or more thiophosphates, andfhe 3’ primer-specific

portion.

62.  The method of claim 61 further cgmprising:

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

blending the ligated product s¢quences, the one or more
oligonucleotide primer sets, and a polymergse to form a polymerase chain reaction
mixture; and

subjecting the polymerasf chain reaction mixture to one or more
polymerase chain reaction cycles thergby forming extension products; whereby said

detecting involved detection of said £xtension products.

64. ¢ mcethod of claim 62, wherein at least a portion of said 5’
nucleotide flap of theSecond oligonucleotide probe is complementary to at least a
portion of the 3’ pri er—spéciﬁc portion of the second oligonucleotide probe, and
wherein, in the abfence of ligation, complementary regions of the 5’ nucleotide flap
and the 3’ primgf-specific portion of an unligated second oligonucleotide probe

hybridize to egch other to form a hairpinned second oligonucleotide probe.

65.  The method of claim 64, further comprising:

extending the 3’ primer-specific portion of the hairpinned second
oligonycleotide probe during said subjecting to form an extended hairpinned second
oligofiucleotide probe that occludes binding of the second oligonucleotide primer to

its gomplementary sequence.
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66.  The method of claim 62, wherein saig detecting comprising:

sequencing said extension products after sgid subjecting.

67. The method of claim 55, wherejh the sample is selected from
the group consisting of tissue, cells, serum, blood, pjasma, amniotic fluid, sputum,
urine, bodily fluids, bodily secretions, bodily excrgtions, cell-free circulating nucleic
acids, cell-free circulating fetal nucleic acids in pfegnant woman, circulating tumor

cells, tumor, tumor biopsy, and exosomes.

68.  The method of claim/55, wherein the one or more target
nucleotide sequences are low abundance fucleic acid molecules comprising one or
more nucleotide base insertions, deletiops, translocations, mutations, and/or damaged

nucleotide bases.

69. The method/of claim 68, wherein the low abundance nucleic
acid molecules with one or moref/nucleotide base insertions, deletions, translocations,
mutations and/or damaged nucfeotide bases are identified and distinguished from an
excess of nucleic acid molecyfles in the sample having a similar nucleotide sequence
as the low abundance nuclglc acid molecules but without the one or more nucleotide

base insertions, deletions/translocations, mutations, and/or damaged bases.

70. he method of claim 55, wherein the one or more target

nucleotide sequencef are quantified.

The method of claim 70, wherein the one or more target
nucleotide seqfiences are quantified relative to other nucleotide sequences in the

sample.

72.  The method of claim 70, wherein the relative copy number of

one or yhore target nucleotide sequences are quantified.
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73.  The method of claim 69, wherein the cgpy number of one or
more low abundance target nucleotide sequences are quantified relative to the copy
number from an excess of nucleic acid molecules in the sgmple having a similar

nucleotide sequence as the low abundance nucleic acid gholecules.

74.  The method of claim 55, furthfr comprising:

diagnosing or prognosing a disease ftate based on said identifying.

75.  The method of claim 55 ffurther comprising:
10 distinguishing a genotype or dfsease predisposition based on said
identifying.
76. A method for idefitifying a presence of one or more target
nucleotide sequences in a sample co
15 providing a sample pgtentially containing the one or more target
nucleotide sequences;
providing one or jhore oligonucleotide probe sets, each set comprising
(1) a first oligonucleotide probgfcomprising a 5° primer-specific portion, a first portion
of a zip-code portion, a first thg portion that is 3’ to the first zip-code portion, and a
20  target-specific portion, and/ii) a second oligonucleotide probe comprising a 3’
primer-specific portion, afsecond portion of the zip-code portion, a second tag portion
that is 5’ to the second Zip-code portion, and a target-specific portion, wherein the
first and second zip-cgde portions of an oligonucleotide probe sct, when adjacently
positioned, form a fylll-length zip-code, and wherein the first and second tag portions
25  of an oligonucleotfde probe set are complementary to each other;
cgntacting the sample and the one or more oligonucleotide probe sets
under conditiopis effective for first and second oligonucleotide probes of a probe set to
hybridize in A base specific manner to their corresponding target nucleotide
sequences, Af present in the sample;
30 ligating first and second oligonucleotide probes of the one or more
probé sfts together to form ligated product sequences;
providing one or more oligonucleotide primer sets, cach sct comprising

(a) f first oligonucleotide primer comprising the same nucleotide sequence as the 5’
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primer-specific portion of the ligated product sequence and () a second
oligonucleotide primer comprising a nucleotide sequence that is complementary to the
37 primer-specific portion of the ligated product sequence

blending the ligated product sequences, thie one or more
oligonucleotide primer sets, and a DNA polymerase tgfform a polymerase chain
reaction mixture;

subjecting the polymerase chain regftion mixture to one or more
polymerase chain reaction cycles thereby forming primary extension products;

providing a collection of capturg oligonucleotides complementary to a
portion of the first zip-code portion and a porfion of the second zip-code portion,
wherein each capture oligonucleotide of thgfcollection comprises a quencher molecule
and a detectable label separated from eaclf other;

subjecting the primary cyftension products and the collection of capture
oligonucleotides to conditions effectiyk for (i) the first and second tag portions of a
particular primary extension producyto hybridize to each other to form hairpinned
extension products with adjacentlypositioned first and second zip-code portions and
(i1) the capture oligonucleotides pf the collection to hybridize to complementary
adjacently positioned first and Aecond zip-code portions of the hairpinned extension -
products;

cleaving thefquencher molecule or the detectable label from the
hybridized capture oligonficleotides;

detecting/ the detectable label separated from the quencher molecule;
and

\ idenyffying the presence of the oné or more target nucleotide sequences
in the sample basgd on said detecting
77. A method for identifying a presence of one or more target
nucleotide s¢fquences in a sample comprising:
providing a sample potentially containing the one or more target
sequences;
providing one or more oligonucleotide probe sets, each set comprising

(1) a ffrst oligonucleotide probe comptising a 5” primer-specific portion, a first portion

of gfzip-code portion, a first tag portion that is 3’ to the first zip-code portion, and a
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target-specific portion, and (ii) a second oligonucleotide probg comprising a 3’
primer-specific portion, a second portion of the zip-code pogtion, a second tag portion
that is 5’ to the second zip-code portion and a target-specific portion, wherein the first
and second zip-code portions of an oligonucleotide probf set, when adjacently
positioned, form a full-length zip-code, and wherein the first and second tag portions
of an oligonucleotide probe set are complementary tg each other;

contacting the sample and the one of more oligonucleotide probe sets
under conditions effective for first and second oljgonucleotide probes of a probe set to
hybridize in a base specific manner to their corfesponding target nucleotide
sequences, if present in the sample;

ligating first and second oligpnucleotide probes of the one or more
probe sets together to form ligated producf sequences;

providing one or more olfgonucleotide primer sets, cach set comprising
(1) a first oligonucleotide primer having (a) a nucleotide sequence that is the same as
the second primer-specific portion of the first oligonucleotide probe, (b) a capture
oligonucleotide portion that is comgplementary to adjacently positioned first and
second zip-code portions of an ojigonucleotide probe set, (¢) a quencher molecule and
a detectable label separated by Aaid capture oligonucleotide portion, (ii) a second
oligonucleotide primer compyising a nucleotide sequence that is complementary to the
3’ primer-specific portion gf the ligated product sequence;

blending tlfe ligated product sequences, the one or more
oligonucleotide primer gets, and a DNA polymerasc to form a polymerase chain
reaction mixture;

subjefting the polymerase chain reaction mixture to one or more
polymerase chain yeaction cycles thereby forming primary extension products;
jecting the primary extension products to conditions effective for
the first and sefond tag portions of a particular primary extension product to hybridize
to each otherfto form hairpinned primary extension products with adjacently
positioned first and second zip-code portions and (ii) the capture oligonucleotide
portion of a particular hairpinned primary extension product to hybridize to
complefnentary adjacently positioned first and second zip-code portions of the

hairpiined extension product;
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cleaving the quencher molecule or the detectalfle label from capture
oligonucleotide portion of the hairpinned primary extensioryproducts;

detecting the detectable label separated frofn the quencher molecule;
and

identifying the presence of the one or nfore target nucleotide sequences

in the sample based on said detecting

78.  AKkit for identifying a pregence of one or more target
nucleotide sequences in a sample comprising:
an enzyme having 5’ nucleasefactivity;
a ligase; and
one or more oligonucleotigle probe sets, cach set comprising (a) a first
oligonucleotide probe having a target-sgfecific portion, and (b) a second
oligonucleotide probe having a target ppecific portion, wherein the first and second
oligonucleotide probes of a probe sef are configured to hybridize adjacent to one
another on the target nucleotide sefjuence with a junction between the first and second

oligonucleotide probes, and whefein, in a probe set, the target specific portion of the

second oligonucleotide probe lfas an overlapping identical nucleotide at the junction

portion contfining one or more thiophosphate-modified nucleotide bases, wherein the
first and sefond oligonucleotide probes of a probe set are configured to hybridize on

the targefnucleotide sequence.
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WHAT IS CLAIMED IS

1. A method for identifying a presence of one or more target nucleotide
sequences in a sample comprising:

providing a sample potentially containing the one or more target nucleotide
sequences;

providing one or more oligonucleotide probe sets, each set comprising (a) a first
oligonucleotide probe having a 5 primer-specific portion and a target-specific portion, and (b)
a second oligonucleotide probe having a 3° primer-specific portion, a target specific portion,
and a 5’ nucleotide sequence, wherein said 5’ nucleotide sequence is complementary to at least
a portion of the 3” primer-specific portion and hybridizes to said complementary portion of the
3’ primer-specific portion to form a hairpinned second oligonucleotide probe when said second
probe is not hybridized to a target nucleotide sequence, wherein the first and second
oligonucleotide probes of a probe set are configured to hybridize adjacent to one another on the
target nucleotide sequence with a junction between the first and second oligonucleotide probes,
and wherein, in a probe set, the target specific portion of the second oligonucleotide probe has
an overlapping identical nucleotide at the junction with the first oligonucleotide probe;

contacting the sample and the one or more oligonucleotide probe sets under
conditions effective for first and second oligonucleotide probes of a probe set to hybridize at
adjacent positions in a base specific manner to their corresponding target nucleotide sequences,
if present in the sample, wherein upon hybridization the overlapping identical nucleotide and
the 5’ nucleotide sequence of the second oligonucleotide probe forms a flap at the junction
comprising the overlapping identical nucleotide;

cleaving the overlapping identical nucleotide of the second oligonucleotide
probe with an enzyme having 5’ nuclease activity, thereby liberating a phosphate at the second
oligonucleotide probe’s 5’end;

ligating first and second oligonucleotide probes of the one or more
oligonucleotide probe sets together at the junction to form ligated product sequences, wherein
each ligated product sequence comprises the 5’ primer-specific portion, the target-specific
portions, and the 3’ primer-specific portion;

detecting the ligated product sequences in the sample; and
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identifying the presence of one or more target nucleotide sequences in the

sample based on said detecting.

2. The method of claim 1 further comprising:
amplifying the target nucleotide sequences in the sample prior to said

contacting.

3. The method of claim 1, wherein said detecting comprises:

sequencing the ligated product sequences in the sample.

4. The method of claim 1, wherein said detecting comprises:

separating the ligated product sequences by size.

5. The method of claim 1, wherein one of the oligonucleotide probes in a
probe set further comprises a zip-code portion, wherein the zip-code portions hybridize to their
complementary capture oligonucleotides under uniform hybridization conditions, said method
further comprising:

providing a collection of the capture oligonucleotides and

contacting the ligation product sequence with the collection of capture
oligonucleotides under conditions effective to hybridize the zip-code portion of each ligated
product sequence to its complementary capture oligonucleotide in the collection with minimal
non-specific hybridization and under uniform hybridization conditions, whereby said detecting
takes place after hybridization of the ligated product sequences to their complementary capture

oligonucleotides.

6. The method of claim 5, wherein each type of capture oligonucleotide in
the collection comprises a nucleotide sequence that is greater than sixteen nucleotides and differs
from nucleotide sequences of other types of capture oligonucleotides in the collection, when

aligned to each other, by at least 25%.
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7. The method of claim 5, wherein the collection of capture

oligonucleotides is immobilized on a solid support.

8. The method of claim 7, wherein the solid support is in a form selected
from the group consisting of beads, slides, discs, membranes, films, microtiter plates, and

composites thereof.

9. The method of claim 7, wherein the solid support comprises an array of
positions, with the collection of capture oligonucleotides being immobilized at the array of

positions.

10. The method of claim 1 further comprising:

providing one or more oligonucleotide primer sets, each set comprising (a) a
first oligonucleotide primer comprising the same nucleotide sequence as the 5’ primer-specific
portion of the ligated product sequence and (b) a second 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 oligonucleotide primer
sets, and a DNA polymerase to form a polymerase chain reaction mixture; and

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, whereby said detecting

involves detection of the primary extension products.

11.  The method of claim 10 wherein one of the first or second
oligonucleotide primers of a primer set comprises a detectable label, whereby said detecting

involves detection of labeled primary extension products.

12.  The method of claim 10, wherein said detecting comprising:

sequencing said extension products after said subjecting.
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13.  The method of claim 10, wherein said detecting comprises:

separating the ligated product sequences by size.

14. The method of claim 10, whercin either or both of the first and second
oligonucleotide probes in a probe set further comprises a zip-code or a portion thereof, where
the zip-codes hybridize to complementary capture oligonucleotides under uniform

hybridization conditions.

15.  The method of claim 14 further comprising:

providing a collection of capture oligonucleotides, wherein each capture
oligonucleotide hybridizes to complementary zip code portions, and comprises a quencher
molecule and a detectable label that are separated from each other;

adding the collection of capture oligonucleotides to the polymerase chain
reaction mixture; and

hybridizing capture oligonucleotides of the collection to their complementary
zip-code portions of the ligated product sequeﬁées or complement thereof during said
subjecting, whereby the quencher molecule and/or the detectable label are cleaved from the
hybridized capture oligonucleotide during said extension treatment whereby said detecting

involves the detection of the cleaved detectable label.

16.  The method of claim 14 further comprising:

providing a collection of capture oligonucleotides, wherein each capture
oligonucleotide hybridizes to complementary zip code portions, and comprises a quencher
molecule and a detectable label that are separated from each other;

providing one or more secondary oligonucleotide primer sets capable of
hybridizing to the primary extension products;

blending the collection of capture oligonucleotides, the one or more secondary
oligonucleotide primer sets, the primary extension products, and a polymerase to form a
secondary polymerase chain reaction mixture;

subjecting the secondary polymerase chain reaction mixture to one or more

polymerase chain reaction cycles comprising a denaturation treatment, a hybridization
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treatment, wherein capture oligonucleotides of the collection hybridize to their complementary
zip-code portions of the primary extension products and the secondary oligonucleotide primers
hybridize to the primary extension products, and an extension treatment, wherein the
hybridized primers are extended thereby forming secondary extension products; and

cleaving the quencher molecule and/or the detectable label from the hybridized
capture oligonucleotides during said extension treatment, whereby said detecting involves the

detection of the cleaved detectable label.

17.  The method of claim 15 or 16, wherein each type of capture
oligonucleotide in the collection comprises a nucleotide sequence that differs from nucleotide
sequences of other types of capture oligonucleotides in the collection, when aligned to each

other, by at least 25%.

18.  The method of claim 14 further comprising:

providing a collection of the capture oligonucleotides, wherein each capture
oligonucleotide of the collection hybridizes to complementary zip-code portions and

contacting the primary extension products, after said subjecting, with the
collection of capture oligonucleotides under conditions effective to hybridize the zip-code
portion of each primary extension product to its complementary capture oligonucleotide in the
collection with minimal non-specific hybridization and under uniform hybridization
conditions, whereby said detecting takes place after hybridization of the primary extension

products to their complementary capture oligonucleotides.

19.  The method of claim 18, wherein each type of capture oligonucleotide in
the collection comprises a nucleotide sequence that is greater than sixteen nucleotides and
differs from nucleotide sequences of other types of capture oligonucleotides in the collection,

when aligned to each other, by at least 25%.

20.  The method of claim 18, wherein one of the oligonucleotide primers of
the one or more oligonucleotide primer sets further comprises a detectable label thereby

forming labeled primary extension products.
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21.  The method of claim 18, wherein the collection of capture

oligonucleotides is immobilized on a solid support.

22.  The method of claim 21 wherein the solid support is in a form selected
from the group consisting of beads, slides, discs, membranes, films, microtiter plates, and

composites thereof.

23.  The method of claim 22, wherein the solid support comprises an array of
positions, wherein the collection of capture oligonucleotides is immobilized at the array of

positions.

24.  The method of claim 14, wherein the first oligonucleotide probe further
comprises a first portion of the zip-code and a first tag portion that is 3’ to the first zip-code
portion, and the second oligonucleotide probe further comprises a second portion of the zip-
code and a second tag portion that is 5’ to the second zip-code portion, wherein the first and
second zip-code portions of an oligonucleotide probe set, when adjacently positioned, form a
full-length zip-code, and wherein the first and second tag portions of an oligonucleotide probe
set are complementary to each other, said method further comprising:

providing a collection of capture oligonucleotides complementary to a portion
of the first zip-code portion and a portion of the second zip-code portion, wherein each capture
oligonucleotide of the collection comprises a quencher molecule and a detectable label that are
separated from each other;

subjecting the primary extension products and the collection of capture
oligonucleotides to conditions effective for (i) the first and second tag portions of a particular
primary extension product to hybridize to each other to form hairpinned extension products
with adjacently positioned first and second zip-code portions and (ii) the capture
oligonucleotides of the collection to hybridize to complementary adjacently positioned first and

second zip-code portions of the hairpinned extension products; and
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cleaving the quencher molecule or the detectable label from hybridized capture
oligonucleotides, whereby said detecting involves detection of the detectable label separated

from the quencher molecule.

25. The method of claim 14, wherein (i) the first oligonucleotide probe
further comprises a second primer-specific portion that differs for each different
oligonucleotide probe set, a first portion of the zip-code, and a first tag portion that is 3’ to the
first zip-code portion, and (ii) the second oligonucleotide probe further comprises a second
portion of the zip-code and a second tag portion that is 5’ to the second zip-code portion,
wherein the first and second zip-code portions of an oligonucleotide probe set, when adjacently
positioned, form a full-length zip-code, and wherein the first and second tag portions of an
oligonucleotide probe set are complementary to each other, said method further comprising:

providing one or more secondary primer sets comprising (i) a first secondary
oligonucleotide primer having (a) a nucleotide sequence that is the same as the second primer-
specific portion of the first oligonucleotide probe, (b) a capture oligonucleotide portion that is
complementary to adjacently positioned first and second zip-code portions of an
oligonucleotide probe set, (¢) a quencher molecule and a detectable label separated by said
capture oligonucleotide portion, and (ii) a second secondary oligonucleotide primer having the
same nucleotide sequence as the second primary oligonucleotide primer;

blending the primary extension products, the one or more secondary
oligonucleotide primer sets, and a polymerase to form a second polymerase chain reaction
mixture;

subjecting the second polymerase chain reaction mixture to one or more
polymerase chain reaction cycles thereby forming secondary extension products;

subjecting the secondary extension products to conditions effective for the first
and second tag portions of a particular secondary extension product to hybridize to each other
to form hairpinned secondary extension products with adjacently positioned first and second
zip-code portions and (ii) the capture oligonucleotide portion of a particular hairpinned
secondary extension product to hybridize to complementary adjacently positioned first and

second zip-code portions of the hairpinned extension product; and
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cleaving the quencher molecule or the detectable label from the capture
oligonucleotide portion of the hairpinned secondary extension products whereby said detecting

involves detection of the detectable label separated from the quencher molecule.

26.  The method of claim 10, wherein the second oligonucleotides probe
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 comprises a quencher
molecule and a detectable label that are separated from each other;

adding the one or more unitaq detection probes to the 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
subjecting, whereby the quencher molecule and the detectable label are cleaved from the one or
more unitaq detection probes during said extension treatment, whereby said detecting involves

the detection of the cleaved detectable label.

27.  The method of claim 10, wherein the second oligonucleotides probe
further comprises a unitaq detection portion, whereby the primary extension product sequences
formed comprise 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 comprises a qhencher
molecule and a detectable label that are separated from each other;

providing one or more secondary oligonucleotide primer sets capable of
hybridizing to the primary extension products;

blending the one or more unitaq detection probes, the one or more secondary
oligonucleotide primer sets, the primary extension products, and a polymerase to form a

secondary polymerase chain reaction mixture;
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subjecting the secondary polymerase chain reaction mixture to one or more
polymerase chain reaction cycles comprising a denaturation treatment, a hybridization
treatment, wherein the one or more unitaq detection probes hybridize to their complementary
unitaq detection portions of the extension products and the secondary oligonucleotide primers
hybridize to the primary extension products, and an extension treatment, wherein the
hybridized primers are extended thereby forming secondary extension products;

cleaving the quencher molecule and/or the detectable label from the one or more
hybridized unitaq detection probes during said extension treatment, whereby said detecting

involves the detection of the cleaved detectable label.

28.  The method of claim 26 or 27, wherein the unitaq detection probe is

coupled via a further portion to the 5> end of the secondary oligonucleotide primer.

29.  The method of claim 10, wherein (i) the second oligonucleotide probe
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, (ii) the first oligonucleotide primer further
comprises a unitaq detection probe that is complementary to the unitaq detection portion of the
ligated product sequence, and a quencher molecule and a detectable label separated by said
unitaq detection probe, and (iii) the primary extension products formed during said subjecting
comprise the detectable label, the unitaq detection probe, the quencher molecule, the 5° primer-
specific portion, the target specific portions, the unitaq detection portion, and the 3’primer-
specific portion, said method further comprising:

subjecting primary extension products to conditions effective for the unitaq
detection probe of a particular extension product to hybridize to its complementary unitaq
detection portion, thereby forming hairpinned extension products; and

cleaving the quencher molecule or the detectable label from the unitaq detection
probe of the hairpinned extension product, whereby said detecting involves detection of the

labeled hairpinned extension product or the cleaved detectable label.
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30.  The method of claim 1, wherein the first and second oligonucleotide
probes of the one or more oligonucleotide probe sets further comprise a first and second tag
portion, respectively, wherein the first and second tag portions of an oligonucleotide probe set
are complementary to each other, and wherein the first and second tag portions for each
different oligonucleotide probe set have different nucleotide sequences, said method further
comprising:

subjecting the sample, after said ligating, to conditions effective for the first and
second tag portions of a particular ligated product sequence to hybridize, thereby forming
hairpinned ligated product sequences; aﬁd

removing unligated oligonucleotide probes from the sample after said

subjecting.

31.  The method of claim 30 further comprising:

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

blending, after said removing, the ligated product sequences, the one or more
oligonucleotide primer sets, and a DNA polymerase to form a polymerase chain reaction
mixture; and

subjecting the polymerase chain reaction mixture to one or more polymerase
chain reaction cycles thereby forming primary extension products, whereby said detecting

involves detection of the primary extension products.
32. The method of claim 31, wherein one of the first or second
oligonucleotide primers of a primer set comprises a detectable label, whereby said detecting

involves detection of labeled primary extension products

33. The method of claim 10 further comprising:
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extending the 3’ primer-specific portion of the hairpinned second
oligonucleotide probe during said subjecting to form an extended hairpinned second
oligonucleotide probe that cannot hybridize to the second oligonucleotide primer to prevent

second oligonucleotide probe extension or amplification.

34.  The method of claim 1, wherein the sample is selected from the group
consisting of tissue, cells, serum, blood, plasma, amniotic fluid, sputum, urine, bodily fluids,
bodily secretions, bodily excretions, cell-free circulating nucleic acids, cell-free circulating
fetal nucleic acids in pregnant woman, circulating tumor cells, tumor, tumor biopsy, and

€X0Somes.

35. The method of claim 1, wherein the one or more target nucleotide
sequences are low abundance nucleic acid molecules comprising one or more nucleotide base

insertions, deletions, translocations, mutations, and/or damaged nucleotide bases.

36. The method of claim 35, wherein the low abundance nucleic acid
molecules with one or more nucleotide base insertions, deletions, translocations, mutations
and/or damaged nucleotide bases are identified and distinguished from an excess of nucleic
acid molecules in the sample having a similar nucleotide sequence as the low abundance
nucleic acid molecules but without the one or more nucleotide base insertions, deletions,

translocations, mutations, and/or damaged bases.

37.  The method of claim 36, wherein the wherein the first oligonucleotide
probe comprises a mismatch nucleotide or nucleotide analog at a base position that is two or

three bases from the junction between the second and first oligonucleotide probes.

38.  The method of claim 36 wherein the second oligonucleotide probe
comprises one or more thiophosphate-modified nucleotide bases that is 3’ to the overlapping

identical nucleotide at the junction between the second and first oligonucleotide probes.
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39.  The method of claim 36, wherein the second oligonucleotide probe
comprises one or more thiophosphate-modified nucleotide bases that are 5’ to the overlapping

nucleotide at the junction between the second and first oligonucleotide probes.

40. The method of claim 36, wherein the copy number of one or more low
abundance target nucleotide sequences are quantified relative to the copy number from an
excess of nucleic acid molecules in the sample having a similar nucleotide sequence as the low

abundance nucleic acid molecules.

41. The method of claim 1, wherein the one or more target nucleotide

sequences are quantified.

42.  The method of claim 41, wherein the one or more target nucleotide

sequences are quantified relative to other nucleotide sequences in the sample.

43. The method of claim 41, wherein the relative copy number of one or

more target nucleotide sequences are quantified.

44.  The method of claim 1, further comprising:

diagnosing or prognosing a disease state based on said identifying.

45.  The method of claim 1, further comprising:

distinguishing a genotype or disease predisposition based on said identifying.

46.  AKkit for identifying a presence of one or more target nucleotide
sequences in a sample comprising:

an enzyme having 5’ nuclease activity;

a ligase; and

one or more oligonucleotide probe sets, each set comprising (a) a first

oligonucleotide probe having a 5’ primer-specific portion and a target-specific portion, and (b)
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a second oligonucleotide probe having a 3’ primer-specific portion, a target specific portion,
and a 5’ nucleotide sequence, wherein said 5’ nucleotide sequence is complementary to at least
a portion of the 3’ primer-specific portion, wherein the first and second oligonucleotide probes
of a probe set are configured to hybridize adjacent to one another on the target nucleotide
sequence with a junction between the first and second oligonucleotide probes, and wherein, in
a probe set, the target specific portion of the second oligonucleotide probe has an overlapping

identical nucleotide at the junction with the first oligonucleotide probe.

47. A method for identifying a presence of one or more target nucleotide
sequences in a sample comprising:

providing a sample potentially containing the one or more target nucleotide
sequences;

providing one or more coupled oligonucleotide probe sets, each coupled probe
set comprising (a) a first oligonucleotide probe having a 5’ primer-specific portion and a 3’
target-specific portion and, and (b) a second oligonucleotide probe having a 5’ target-specific
portion and a 3’ primer-specific portion, wherein said 5’ end of the first oligonucleotide probe
is coupled to the 3’ end of the second oligonucleotide probe, wherein the coupled
oligonucleotide probe further comprises a nucleotide sequence that is complementary to the 3’
target specific portion and that hybridizes to said complementary 3’ target specific portion to
form a hairpinned coupled oligonucleotide probe when said coupled oligonucleotide probe is
not hybridized to a target nucleotide sequence, wherein the target-specific portions of the
coupled oligonucleotide probe set are configured to hybridize adjacent to one another on the
target nucleotide sequence with a junction between them, and wherein the target specific
portion of the second oligonucleotide probe has an overlapping identical nucleotide at the
junction with the first oligonucleotide probe;

contacting the sample and the one or more coupled oligonucleotide probe sets
under conditions effective for the target-specific portions of the first and second
oligonucleotide probes to hybridize at adjacent positions in a base specific manner to their

corresponding target nucleotide sequences, if present in the sample, wherein upon
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hybridization the overlapping identical nucleotide of the second oligonucleotide probe forms a
flap at the junction comprising the overlapping identical nucleotide;

cleaving the overlapping identical nucleotide of the second oligonucleotide
probe with an enzyme having 5’ nuclease activity, thereby liberating a phosphate at the second
oligonucleotide probe’s 5’end;

ligating first and second oligonucleotide probes of the one or more coupled
oligonucleotide probe sets together at the junction to form circular ligated product sequences,
wherein each circular ligated product sequence comprises the 5° primer-specific portion, the
target specific portions, and the 3’ primer-specific portion;

detecting the circular ligated product sequences in the sample; and

identifying the presence of one or more target nucleotide sequences in the

sample based on said detecting.

48.  The method of claim 47 further comprising:

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

blending the circular ligated product sequences, the one or more oligonucleotide
primer sets, and a DNA polymerase to form a polymerase chain reaction mixture; and

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, whereby said detecting

involves detection of the primary extension products.

49.  The method of claim 48, wherein the coupled probe further comprises a
polymerase blocker within the portion where the 5’ end of the first oligonucleotide probe is
coupled to the 3” end of the second oligonucleotide probe, and wherein, during said subjecting,

non-circularized primary extension products are formed by said extension treatment.
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50.  The method of claim 48, wherein the coupled probe further comprises a
cleavable nucleotide or nucleotide analogue within the portion where the 5 end of the first
oligonucleotide probe is coupled to the 3’ end of the second oligonucleotide probe, and
wherein, during said subjecting, non-circularized primary extension products are formed by

said extension treatment.

51.  The method of claim 48, further comprising:
extending the 3’target-specific portion of coupled hairpinned oligonucleotide
probes during said subjecting to form an extended coupled hairpinned oligonucleotide probe

that occludes binding of the second oligonucleotide primer to its complementary sequence.



