molecules into individual physical containers. The approach is practical, and after labeling, a
simple detector device such as a microarray with complementary probe sequences to the labels
can be used to identify and count the number of labels present. In addition, when stochastic labels
are attached to DNA molecules that are prepared for DNA sequencing readouts, the labeling
sequence can serve as discreet counting tags for absolute quantitation, or as unique identifiers to
distinguish each originally tagged template from its amplified daughter molecules (Kinde et al.
Proc Natl Acad Sci USA 108: 9530-9535 (2011)).

SUMMARY OF THE INVENTION

[0606} Iz one aspect, there s provided a digital reverse transeription method
COMIPTISING:
a, contacting a sampie coraprising a piurality of RNA melecules with 3 plurality of

oligonucleotide tags to produce a labeled-RNA molecule, wherein:

i. the plorality of RNA molecules comprise at least 2 mENA moelecules of different

seguences,

ii. the nlurality of oliconucleptide tags comprises at least 2 olisonucleotide tags of

different sequences: and

i1, an olisonuclentide taz of the nharalitv of olisonucleotide tags comprises a wnigue

identifier region.

b, conducting a first strand svnthesis reaction by contacting the labeled-RNA molecules

with a reverse trapscrintase enzvime to nroduce g laheled-cDNA molecule:

. conducting & polymerase chain reaciion on the Isheled-cDINA molecule of step (b 1o

produce g double-stranded labeled-cDNA molecule;

d. conduciing a nested PCE reaction on the double-stranded labeled-cDNA molecule: and

£, detecting the double-stranded-labeled-cDNA molecule by bvbridizing at least 2 nortion of

the double-stranded-labeled-cDNA molecule 1o a solid support,

[ 6s I another aspect, there 18 provided a method comprising:

a. contacting an origingl samnie comprising a plurality of nucleic acid molecyles with a

plurality of olizonucleotide tags to nroduce an original leheled sample comprising a plurality of

labelednucleic acid molecules;

b, treating the orivinal labeled sample with a vracil DNA vlveosviase (UDG), thereby

geperating g treated labeled sample:

. amnlifvine the treated labeled sample by usine one or more labeled-snucleic acid

malecules from the treated lnbeled samnle ag a template parent molecule, thereby wroducing one




or more samules commrising clonaliv replicated molecules originating from the template parent

moleoule: and

d. determinine a count of a first wmolecule from the original sample by determining a number

of different clonally renlicated molecules comprising the first molecule from a first sample of the

One Or more samples,

(0060t I another aspect, there is provided a reverse transeription method

COTHITISIng:

i, ybridizine a slurality of BNA molecules with o plurality of oligonucleotide tags

to produce a labelled-RNA molecule, wherein;

i, the pharality of RNA molecules comprises at least 2 mRBNA molecules of

different sequences;

ii. the plurality of olizonucleotide tags comprises at least 2 oligonucleotide

tazs of different seguences: and

iil. an olisonucieotide fag of the plurality of oliconucleotide tags comnrises

an olicodT sequence and a unigue identifier region;

b. condacting a first strand synthesis resction by contacting the labelled-RINA

molecule with g reverse ranscriptase enzyvme 10 produce a labelled-cDNA molecule;

c, amelifving the labelled-cDNA molecule by conducting a polvmerase chain

reaction on the labelled-cDINA molecule to produce an amplified double-stranded DNA

miclecute: dnd

. detecting the amplified double-stranded DNA molecule by hvbridizine at least a

portion of the double-stranded amplified DINA molecule to a solid support.

[0606¢] In some embodiments is a digital reverse transcription method comprising: a)
contacting a sample comprising a plurality of RNA molecules with a plurality of oligonucleotide
tags to produce a labeled-RNA molecule, wherein: the plurality of RNA molecules comprise at
least 2 mRNA molecules of different sequences; the plurality of oligonucleotide tags comprises at
least 2 oligonucleotide tags of different sequences; and the plurality of oligonucleotide tags
comprises an oligodT sequence; b)conducting a first strand synthesis reaction by contacting the
labeled-RNA molecules with a reverse transcriptase enzyme to produce a labeled-cDNA.
molecule; and ¢) detecting the labeled-cDNA molecule by hybridizing the labeled-cDNA
molecule to a solid support.

100071 In some embodimenis is a stochastic label-based hybridization chain reaction

la



method comprising stochastically labeling one or more nucleic acid molecules with a plurality of
hairpin oligonucleotide tags, wherein the hairpin oligonucleotide tag comprises an overhang; and
the one or more nucleic acid molecules act as initiators for a hybridization chain reaction.

[G008] At least a portion of the hairpin oligonucieotide tag may hybridize to at least a
portion of the one or more nucleic acid molecules. The hairpin oligonucleotide tag may comprise
an oligodT sequence. The one or more nucleic acid molecules may comprise one or more
adapters. At least a portion of the hairpin oligonucieotide tag may hybridize to at least a portion
of the one or more adapters. At least one hairpin oligonucleotide tag of the plurality of hairpin
oligenucleotide tags may comprise one or more labels. At least one hairpin oligonucleotide tag of
the plurality of hairpin oligonucleotide tags may comprise two or more labels.

[0009] Each hairpin oligonucleotide tag of the plurality of hairpin oligonucleotide tags
may comprise one or more labels. Each hairpin oligonucleotide tag of the plurality of hairpin
oligonucleotide tags may comprise two or more labels. In some instances, the hairpin

oligonucleotide tag does not comprise a label.
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What is elaimed is:

L. A digital reverse transcription method comprising: y
a. contacting a sample comprising a plurality of RNA molecules with a plurali.t f
oligonucleotide tags to produce a labeled-RNA molecule, wherein:

i. the plurality of RNA molecules comprise at least 2 mRNA molecules /
different sequences;
il. the plurality of oligonucleotide tags comprises at least 2 oligon};;otide tags of
different sequences; and
iil.  the plurality of oligonucleotide tags comprises an oiigodT‘;."uence;

b. conducting a first strand synthesis reaction by contacting theﬁ- eled—RNA molecules

with a reverse transcriptase enzyme to produce a labeled-cDNA 'quEe; and

c. detecting the labeled-cDNA molecule by hybridizing t abeied—cDNA molecule to a

solid support.

2. The method of claim 1, wherein the oligonucleotigl tag further comprises a untque

identifier region.

3. The method of claim 2, wherein the uniqueentiﬁer region is at least one nucleotide
in length.

4. The method of claim 1, wherein the oonucleotide tag further comprises a universal
primer binding site. /

5. The method of claim 1, wherer '/ oligonucleotide tag is at least one nucleotide m
length. _ 4

6. The method of claim 1, ein the solid support is an array.

7. The method of claim herein the solid support is an addressable array.

8. The method of clai wherein the solid support is an Affymetrix 3K tag array,

Arrayjet non-contact ed array, or Applied Microarrays Inc (AMI) array.

9. The method 1, wherein the solid support is a bead.

10.  The r claim 1, further comprising conducting a polymerase chain reaction on
the labeled—cD: molecule of step (b) to produce a double-stranded labeled-cDNA
molecule.

1. Th method of claim 10, wherein conducting the polymerase chain reaction comprises
annealj a first target specific primer to the labeled-cDNA molecule.

12.{_,-'“' The method of claim 10, wherein conducting the polymerase chain reaction further

Jmprises annealing a universal primer to the untversal primer binding site of the

/ oligonucleotide tag.
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s

13, The method of claim 10, wherein the polymerase chain reaction comprises absolite
PCR, HD-PCR, Next Gen PCR, digital RTA, or any combination thereof.

df,

14, The method of claim 10, further comprising conducting a nested PCR reaction Oi"l_,;C
double-stranded labeled-cDNA molecule. “
15.  The method of claim 14, wherein conducting the nested PCR reaction Com}}.':s
denaturing the double-stranded labeled cDNA molecule to produce a denatured | "5g1e~
stranded labeled-cDNA molecule.

;

16,  The method of claim 14, wherein conducting the nested PCR reac{, further
comprises anncaling a second target specific primer to the denatured si;‘e~stranded labeled-
c¢DNA molecule. y /

17. The method of claim 14, wherein conducting the nested ; reaction further
comprises annealing a universal primer to the universal primeding site of the

oligonucleotide tag.

18.  The method of claim i, further comprising cond ing a sequencing reaction to

determine the sequence of at least a portion of the oligénucleotide tag, at least a portion of the

labeled-cDNA molecule, a complement thereof, a ¢

rse complement thereof, or any
combination thereof. /
19, The method of claim 1, wheremn ( the labeled-cDNA molecules comprises an
array detector, fluorescent reader, non—ﬂuscent detector, CR reader, or scanner.
20.  The method of claim 19, " array detector 1s a flatbed scanner.
21.  The method of claim 19, = the fluorescent reader is a Sensovation, AG
fluorescent reader. ;
22, The method of claim L# vherein detecting the labeled~cDNA molecules comprises
detecting the labeied-cDN * tecules hybridized to the sohd support.
23, The method of ¢, 1, further comprising conducting a hybridization chain reaction.
24, The method of laim 1, wherein the oligonucleotide tag comprises one or more
secondary structurg 4
25.  The me 6d of claim 24, wherein the one or more sccondary structures is a hairpin.
26.  Thep thod of claim 1, wherein the oligonucleotide tag is linear,
27.A kitprising:

a. .Eural.ity of oligonucleotide tags, wherein the oligonucleotide tag of the plurality of

_ﬁ,igonucleotide tags comprises:
1. atarget specific region; and
f. aunique identifier region;
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b. an enzyme.
28, The kit of claim 27, wherein the enzyme 18 a reverse transcriptase enzyme.
29. The kit of claim 27, wherein the enzyme is a ligase. /
30. The kit of claim 27, wherein the enzyme is a polymerase.
31. The kit of claim 27, wherein the enzyme is an RNase.

32. The kit of claim 27, wherein the enzyme is a DNase.

33, The kit of claim 27, wherein the enzyme is an endonuclease. ,

4

34. The kit of claim 27, wherein the oligonucleotide tag is at least 25 nuc tides in length.
35. The kit of claim 27, wherein the unique identifier region is at leasé;ﬁ, nuclcotides n
length.

36. The kit of claim 27, wherein the target specific region is at 10 nucleotides in length.

37. The kit of ¢iaim 27, wherein the target specific region co Arises an oligodT sequence.

38. The kit of claim 27, wherein the oligonucieotide tag furfiier comprises a universal primer

binding site.
39. The kit of claim 27, further comprising a support. g
40. The kit of claim 39, wherein the support is a sgf Jies
41. The kit of claim 39, wherein the support is ’ support.

42, The kit of claim 41, wherein the solid Jr Is an array.

43, The kit of claim 39, wherein the a is an addressable array.

44, The kit of claim 39, wherein the s /- is an Affymetrix 3K tag array, Arrayjet non-
contact printed array, or Applied arrays Inc (AMI) array.

45. The kit of claim 39, the suppgt is a bead.

46. The kit of claim 27, ﬁlrthomprising a primer.

47, The kit of claim 46, w the primer is a universal primer.

48. The kit of claim 46, v the primer binds to the oligonucleotide tag.

49, The kit of claim *. wherein the primer binds to the universal primer binding site of the
oligonucleotide ;f}.‘

50. The kit of 27, further comprising a control aligo.

51. The kit g laim 50, wherein the control oligo comprises at least 15 nucleotides.

52. The claim 50, wherein the control oligo is a bright hybridization control oligo.
53.7T of claim 50, wherein the control oligo is a spike-in template control.

54 e kit of claim 27, wherein the oligonucleotide tag further comprises a label.

; £ The kit of claim 46, wherein the primer further comprises a label.

/' 56. The kit of claim 50, wherein the control oligo further comprises a label.
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57. The kit of any of claims 54-56, wherein the label is a dye label.
58. The kit of any of claims 54-56, wherem the label 15 a Cy3 dye.
59. The kit of any of claims 54-36, wherein the label is a Tye563 dye.
60. The kit of claim 27, further comprising a buffer.

61. The kit of claim 27, further comprising a carrier.

62. The kit of claim 27, further comprising a detergent.

63. The kit of claim 27, further comprising a thermal cycler.

64. The kit of claim 27, further comprising a sequencer.

65, The kit of ¢laim 27, further comprising a hybridization chamber.
66. The kit of claim 27, further comprising a detector. ; d
67. The kit of claim 27, further comprising an array detector, ﬂu'scent reader, non-
fluorescent detector, CR reader, or scanner., 4
68. The kit of claim 67, wherein the fluorescent reader is a nsovation or AG fluorescent
reader.
69. The kit of claim 67, wherein the scanner is a flatbgd scanner.
70. The kit of claim 27, further comprising a comr.

71. The kit of claim 70, wherein the computer g prises a memory device.
72. The kit of claim 71, wherein the memory /a is capable of storing data.
73. The kit of claim 27, further comprisi software program.

74. The kit of claim 27, further a computer-readable program.

75. A cell analysis method

76.

i. the plurality of molecules comprise at least 2 molecules of different sequences;
and

ii. the phurality of oligonucleotide tags comprises at least 2 oligonucleotide tags of
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different sequences;
b. amplifying the labeled-molecules to produce a labeled-amplicon; and
¢. detecting the labeled-amplicon.
77.  The method of any of ¢claims 75-76, wherein the oligonucleotide tag further q.‘;prises
a unique identifier region. /

78.  The method of claim 77, wherein the unigue identifier region is at least,;,-' nucleotides

80.  The method of any of claims 75-76, wherein the oligonuclc-;e tag further comprises
a universal primer binding site.
81.  The method of any of claims 75-76, wherein the oligo]
nucleotides in length. \
82.  The method of any of claims 75-76, wherein the gonucieotide tag further comprises
a target specific region.

83.  The method of claim 82, wherein the targeff
sequence.
84.  The method of claim 82, wherein thg specific region is at least 10 nucleotides in
length. . |
85.  The method of any of claims wherein the solid support is an array.

86.  The method of any of clai f wherein the sohd support is an addressable array.
87.  The method of any of cla
array, Arrayjet non-contact array, or Applied Microarrays Inc (AMI) array.
88.  The method of anyy :
89.  The method of :

£f claims 75-7 6, wherein the solid support is a bead.

of claims 75-76, further comprising conducting a first strand
synthesis reaction to oduce a labeled-cDNA molecule.

90.  The f.‘_.{? claim 75, further comprising conducting a polymerase chain reaction
onthe iabel.ed~iecule OF any pmducf thereof to produce a double-stranded labeled-
mollecule. ’
91. .‘c method of claim 76, wherein amplifying the labeled-molecule comprises
cond'g a polymerase chain reaction.

9w/
F

réfaction comprises annealing a first target specific primer to the labeled-molecule or any

The method of any of claims 90-91, wherein conducting the polymerase chain

duct thereof.
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93, The method of any of ¢laims 90-91, wherein conducting the polymerase chain

reaction further comprises annealing a universal primer to the untversal primer binding sitd
the oligonucleotide tag.
94,  The method of any of claims 90-91, wherein the polymerase chain reaction co pr1ses
absolute PCR, HD-PCR, Next Gen PCR, digital RTA, or any combination thereof

95.  The method of any of claims 75-76, further comprising conducting a neg cd PCR
reaction on the double-stranded labeled-cDNA molecule. p

96.  The method of claim 95, wherein conducting the nested PCR reag' COTNprises
denaturing the labeled-molecule or any product thereof to produce a dfturc—:d single-
stranded labeled- molecule or any product thereof. p, /

97.  The method of any of claims 95-96, wherein oonductmg £ nested PCR reaction

further comprises annealing a second target specific primer to he denatured single-stranded

labeled- molecule or any product thereof.

98.  The method of any of claims 95-96, wherein cogducting the nested PCR reaction

further comprises annealing a universal primer to theg

."’

oligonucleotide tag. : Vi

iversal primer binding stte of the

99.  The method of any of claims 75-76, ﬁ,u flor comprising conducting a sequencing
reaction to determine the sequence of at Ieas /o portion of the oligonucleotide tag, at least a
portion of the labeled-molecule, a produc hereof a complement thereof, a reverse
complement thereof, or any combmcltl ) thercof.

100.  The method of any of claimg 5~76, wherein detecting the labeled-molecules or any
products thereof comprises an detector, fluorescent reader, non-fluorescent detector, CR
reader, Or scanner. _

101.  The method of r wherein the fluorescent reader is 2 Sensovation, or a AG
fluorescent reader. :

162.  The method o 100, wherein the scanner is a flatbed scanner,

103.  The any of claims 75-76, wherein detecting the labeled-molecules or any
products thereg omprises detecting the labeled- molecules hybridized to the solid support.
104, Thc , of any of claims 75-76, wherein the molecule s a nucleic acid molecule,
105, Ti method of claim 104, wherein the nucleic acid molecule is a DNA molecule.
106. ¢ f'he method of claim 104, wherein the nucleic acid molecule is an RNA molecule.
10"‘ The method of any of claims 75-76, wherein the molecule is a peptide.

J The method of claim 107, wherein the peptide is a polypeptide.

09. The method-of claim 76, wherein the plurality of molecules is from a cell.
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110.  The method of claim 75, wherein the sample is from a single cell.

[11. The method of claim 75, wherein the sample is from less than about 100 cells.

112.  The method of claim 75, wherein the sample is from less than about 50 cells.

i13. The method of claim 75, wherein the sample is from less than about 20 cells.

114.  The method of claim 75, wherein the sample is from less than about 10 Lc—:L

1153, The method of claim 75, wherein the sample is from less than about 5 cs

116. The method of ¢laim 75, wherein the cell is a mammalian cell. y

117.  The method of claim 75, wherein the cell is a human cell. p

118.  The method of ¢laim 75, wherein the cell is from a subject suf.f“ing from a discase or
condition. | 7
119, The method of claim 118, wherem the disease or cond%tiﬁ cancer.

120. The method of claim 118, wherein the disease or conn is a pathogenic infection.
121.  The method of claim 118, wherein the disease or cit'ion is a genetic disorder.

122, The method of any of claims 109-110, wherein r is from a healthy subject.

123, The method of any of claims 109-110, cell is a diseased cell.

124,  The method of claim 123, wherein the dis i;i-"‘} cell is a cancerous cell.

125, The method of any of claims 109-110, / the cell is & healthy cell.

126, The method of claim 125, wherein € J;v""/ is not a diseased or infected cell.

127.  The method of any of claims 1 ;__-f"/ wherein labeled-molecules are produced by
stochastic labeling.

128, A stochastic label-based hy chain reaction method, comprising
stochastically labeling one or - nucleic acid molecules with a plurality of hairpin
oligonucleotide tags, whereing

(a)  the hairpin oligono’iide tag comprises an overhang; and

(b)  the one or more, acid molecules act as initiators for a hybridization chain
reaction.

129, The metho# claim 128, wherein at least a portion of the hairpin oligonucleotide tag
hybridizes to aj a portion of the oﬁe or more aucleic acid molecules.

130. The of claim 128, wherein the hairpin oligonucleotide tag comprises an
oligodT uen_ce.

131. method of claim 128, wherein the one or more nucleic acid molecules comprise
ong &r more adapters.

A2, The method of claim 13 1, wherein at least a portion of the hairpin oligonucleotide tag

hybridizes to at lcast a portion of the one or more adapters.
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133, The method of claim 128, wherein at least one hairpin oligonucleotide tag of the
plurality of hairpin oligonucleotide tags comprises one or more labels. P
134, The method of claim 128, wherein at least one hairpin oligonucleotide tag 0, . e
plurality of hairpin oligonucleotide tags comprises two or more labels. 3

135.  The method of claim 128, wherein cach hairpin oligonucleotide tag of, plurality of
hairpin oligonucieotide tags comprises one or more labels, y

136.  The method of claim 128, wherein each harrpin oligonucleotide of the plurality of
hairpin oligonucleotide tags comprises two or more labels. y /

137.  The method of claim 128, wherein the bairpin oligonuoieog tag does not comprise a
label. V4

138. The method of claim 128, wherein the plurality of hai oligonucleotide tags

comprises one or more hairpin oligonucleotide tags with a § overhang, hairpin

the'reof.

oligonucleotide tags with a 3’ overhang, or a combimatigy
1139, The method of claim 128, wherein the siem pgftion of the hairpin oligonucleotide tag

is one or more nucleotides in length. / :

140.  The method of claim 128, wherein the __ﬁ;.!""y portion of the hairpin oligonucleotide tag

is two or more nucleotides in length.

141.  The method of claim 128, stem portion of the hairpin oligonucleotide tag

is three or more nucleotides in length. f

142, The method of claim 128, w the stem portion of the hairpin oligorucleotide tag

1§ four or more nucleotides n s

143, The method of claim | wherein the stem portion of the hairpin oligonucleotide tag

1s five or more nucleotides i'ng‘th.

144, The method of clag 128, wherein the stem portion of the hairpin oligonucleotide tag

1S 81X Or more nucleoti in length.

145.  The method ¢ F claim 1 28, wherein the stem portion of the hairpin oligonucleotide tag

1§ seven or more in length,

146.  The of claim 128, whérein the stem portion of the hairpin oligonucleotide tag

is eight or u nucleotides in length,

147. method of claim 128, wherein the stem portion of the hairpin oligonucleotide tag

is ningy €r more nucleotides in length.

148 The method of claim 128, wherein the stem portion of the hairpin oligonucleotide tag

igten or more nucleotides in length.
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149.  The method of claim 128, wherein the loop portion of the hairpin oligonucleotide -
is one or more nucleotides in length. ) /
150. The method of claim 128, wherein the loop portion of the hairpin oligonuclcq"k tag
is two or more nucleotides in length.

151, The method of claim 128, wherein the loop portion of the hairpin oligon ‘.‘eotid.e tag
is three or more nucleotides in length.

152, The method of claim 128, wherein the loop portion of the hairpin g ‘onucleotide tag
is four or more nucleotides in length.

153. The method of claim 128, wherein the loop portion of the ha._'ln oligonucleotide tag
is five or more nucleotides in length. /

154, The method of claim 128, wherein the loop portion of ‘g: | hairpin oligonucleotide tag
is six or more nucleotides mn length.

155. The method of claim 128, wherein the loop portig "'-':f: the harrpin oligonucleotide tag

is seven or more nucleotides in length.

156.  The method of claim 128, wherein the loop gortion of the hairpin oligonucieotide tag
is eight or more nucleotides in length. /,f"?

157.  The method of claim 128, wherein thop portion of the hairpin oligonucleotide tag
is nine or more nucleotides in length.

158, The method of claim 128, whergd, the loop portion of the hairpin ofigonucleotide tag
is ten or more nucleotides in length. _;9;;f/'

159.  The method of claim 128 ¢ ,erein the hairpin oligonucieotide tag comprises a unigue
identifier region.

160.  The method of clai wherein the unique identifier region is in the loop portion
of the hairpin oligonuc-le.e tag.

161.  The method off im 159, wherein the unique identifier region 1s in the stem portion
of the hairpin oligogficieotide tag.

162, The meth a of claim 159, wherein the unique 1dentifier region is in the overhang
portion of thed irpin oligonucieotidel tag.

163. Thethod of claim 133, wherein the label comprises a unique identifier region.
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What is claimed is:

1.

2.

A digital reverse transcription method comprising:
a. contacting a sample comprising a plurality of RNA molecules with a plurality of
oligonucleotide tags to produce a labeled-RNA molecule, wherein:
1. the plurality of RNA molecules comprise at least 2 mRNA molecules of different
sequences;
it. the plurality of oligonucleotide tags comprises at least 2 oligonucleotide tags of
different sequences; and
iii. an oligonucleotide tag of the plurality of oligonucleotide tags comprises a unique
identifier region.
b. conducting a first strand synthesis reaction by contacting the labeled-RNA molecules
with a reverse transcriptase enzyme to produce a labeled-cDNA molecule;
c. conducting a polymerase chain reaction on the labeled-cDNA molecule of step (b) to
produce a double-stranded labeled-cDNA molecule;
d. conducting a nested PCR reaction on the double-stranded labeled-cDNA molecule; and
e. detecting the double-stranded-labeled-cDNA molecule by hybridizing at least a portion
of the double-stranded-labeled-cDNA molecule to a solid support.

The method of claim 1, wherein an oligonucleotide tag of the plurality of oligonucleotide

tags comprises an oligodT sequence.

3.

The method of claim 1, wherein an oligonucleotide tag of the plurality of oligonucleotide

tags comprises a universal primer binding site.

4.
5.
6.
7.

The method of claim 1, wherein the solid support is an array.
The method of claim 1, wherein the solid support is an addressable array.
The method of claim 1, wherein the solid support is a bead

The method of claim 1, wherein conducting the polymerase chain reaction comprises

annealing a first target specific primer to the labeled-cDNA molecule.

8.

The method of claim 1, wherein conducting the polymerase chain reaction further comprises

annealing a universal primer to a universal primer binding site of the oligonucleotide tag.

9.

The method of claim 1, wherein the polymerase chain reaction comprises absolute PCR, HD-

PCR, Next Gen PCR, digital RTA, or any combination thereof.
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10.  The method of claim 1, wherein conducting the nested PCR reaction comprises denaturing
the double-stranded labeied cDNA molecule to produce a denatured single-stranded labeled-cDNA
molecule.

11, The method of claim I, wherein conducting the nested PCR reaction further comprises
annealing a second target specific iﬁl'imer to the denatured single-stranded labeled-cDNA molecule.
12.  The method of claim 1, wherein conducting the nested PCR reaction further comprises
annealing a universal primef to a universal primer binding site of the oligonucleotide tag.

13.  The method of claim 1, further comprising conducting a sequencing reaction to determine the
sequence of at least a portion of the oligonucieotide tag, at least a portion of the labeled-cDNA
molecule, a complement thereof, a reverse complement thereof, or any combination thereof.

14.  The method of claim 1, wherein detecting the labeled-cDNA molecules comprises use of an
array detector, fluorescent reader, non-fluorescent detector, CR reader, or scanner.

15.  The method of claim 14, wherein the array detector is a flatbed scanner.

16.  The method of claim 1, wherein detecting the labeled-cDNA molecules comprises detecting

the labeled-cDNA molecules hybridized to the solid support.

17.  The method of claim 1, further comprising conducting a hybridization chain reaction.

18.  The method of claim 1, wherein the oligonucleotide tag comprises one or more secondary
structures. |

19.  The method of claim 18, wherein the one or more secondary structures is a hairpin.

20. The method of claim 1, wherein the oligonucleotide tag is linear.

21, The method of claim 1, wherein producing the douBle-stranded—labeled—cDNA molecule
comprises use of a primer.

22. The method of claim 21, wherein the primer comprises an oligodU sequence.

23, The method of claim 21, wherein the primer comprises a target-specific sequence.

24.  The method of claim 21, further comprising treating the sample with a uracil DNA
glycosylase (UDG).

25.  The method of claim 21, wherein the primer further comprises a unique identifier region.

26.  The method of claim 1, wherein conducting the nested PCR reaction comprises the nse of a
polymerase.

27.  The method of claim 26, wherein the polymerase is a Pfu DNA polymerase.
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28.
tags.
29.

The method of claim 26, wherein the polymerase cannot amplify dimerized oligonucleotide

The method of claim 26, wherein the polymerase cannot amplify templates containing one or

more uracils.

30.

31.

A clonal amplification method comprising:
a. stochastically labeling a plurality of molecules with a plurality of oligonucleotide tags to
produce a labeled-molecule, wherein:

1. the plurality of molecules comprise at least 2 molecules of different sequences; and

ii.  the plurality of oligonucleotide tags comprises at least 2 oligonucleotide tags of

different sequences;

b.  amplifying the Iabéled—moleculcs to produce a labeled-amplicon, wherein amplifying the
labeled-molecules comprises HD-PCR and/or nested-PCR; and
¢. detecting the labeled-amplicon.

A stochastic label-based hybridization chain reaction method, comprising stochastically

labeling one or more nucleic acid molecules with a plurality of hairpin oligonucleotide tags,

wherein:

32.

a. the hairpin oligonucleotide tag comprises an overhang; and

b. the one or more nucleic acid molecules act as initiators for a hybridization chain
reaction.

A method comprising;

a. contacting an original sample comprising a plurality of nucleic acid molecules with a
plurality of oligonucleotide tags to produce an original labeled sample comprising a plurality
of labeled-nucleic acid molecules;

b. treating the original labeled sample with a uracil DNA glycosylase (UDG), thereby
generating a treated labeled sample;

c. amplifying the treated labeled sample by using one or more labeled-nucleic acid
molecules from the treated labeled sample as a template parent molecule, thereby producing
one or more samples comprising clonally replicated molecules originating from the template

parent molecule; and
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d. determining a count of a first molecule from the original sample by determining a
number of different clonally replicated molecules comprising the first molecule from a first
sample of the one or more samples.
33.  The method of claim 32, wherein producing the one or more samples of step (¢) comprises
producing two or more samples coinprising clonally replicated molecules originating from the
template parent molecule.
34, The method of claim 33, wherein the two or more samples are produced at two or more
times.
35.  The method of claim 33, wherein producing the two or more samples comprises amplifying
the plurality of labeled-nucleic acid molecules from the treated sample two or more times.
36.  The method of claim 33, wherein producing the two or more samples comprises repeatedly
amplifying the plurality of labeled-nucleic acid molecules from the treated sample.
37.  The method of claim 36, wherein repeatedly amplifying the plurality of labeled-nucleic acid
molecules from the treated sample comprises amplifying the plurality of labeled-nucleic acid
molecules at least 2, 3, 4, 5, 6, 7, 8, 9, or 10 times.
38.  Themethod of claim 33, wherein producing the two or more samples comprises amplifying
the clonally replicated molecules frorﬁ the first sample.
39.  The method of claim 38, wherein producing the two or ﬁlore samples comprises amplifying
the clonally replicated molecules from the first sample two or more times:
40.  The method of claim 38, wherein generating the two or more clonal samples comprises
repeatedly amplifying the amplicons from a first clonal sample.
41.  The method of claim 40, wherein repeatedly amplifying the clonally replicated molecules
from the first sample comprises amplifying the clonally replicated molecules at least 2, 3, 4, 5, 6, 7,
8,9, or 10 times.
42, The method of claim 1, wherein the plurality of nucleic acid molecules comprise a plurality
of RNA molecules. '
43.  The method of claim 42, further comprising conducting a first strand synthesis reaction by
contacting the plurality of labeled-nucleic acid molecules with a reverse transcriptase enzyme to

produce a labeled-cDNA molecule.
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44,  The method of claim 43, wherein conducting the first strand synthesis reaction occurs prior
to producing the one or more samples comprising the clonally replicated molecules.
45.  The method of claim 44, wherein the clonally replicated molecules comprise a copy of the
labeled-cDNA molecule.
46. The method of claim 43, further comprising detecting one or more clonally replicated
molecules from the one or more samples.
47. The method of claim 46, wherein detecting the one or more clonaily replicated molecules
comprises hybridizing the one or more clonally replicated molecules to a solid support.
48, The method of claim 32, further comprising detecting one or more clonaily replicated
molecules from the one or more samples.
49.  The method of claim 48, wherein detecting the one or more clonally replicated molecules
comprises hybridizing the one or more clonally replicated molecules to a solid support.
50. The method of claim 32, further comprising conducting a nested PCR reaction on the one
more clonally replicated molecules from the one or more samples.
51.  The method of claim 32, wherein the original sample is from one or more cells.
52. The method of claim 32, wherein an oligonucleotide tag of the plurality of oligonucleotide
tags comprises a unique identifier region.
53. The method of claim 32, wherein an oligonucleotide tag of the plurality of oligonucleotide
tags compﬁses a universal primer binding site.
54. A reverée transcription method comprising:

a. hybridizing a plurality of RNA molecules with a plurality of oligonucleotide tags to

produce a labelled-RNA molecule, wherein:

i. the plurality of RNA molecules comprises at least 2 mRNA molecules of different

sequences;

ii. the plurality of oligonucleotide tags comprises at least 2 oligonucleotide tags of

different sequences; and
iii. an oligonucleotide tag of the plurality of oligonucleotide tags comprises an oligodT

sequence and a unique identifier region;

b. conducting a first strand synthesis reaction by contacting the labelled-RNA molecule

with a reverse transcriptase enzyme to produce a labelled-cDNA molecule;
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33,

c. amplifying the labelled-cDNA molecule by conducting a polymerase chain reaction on
the labelled-cDNA molecule to produce an amplified double-stranded DNA molecule; and

d. detecting the amplified double-stranded DNA molecule by hybridizing at least a portion
of the double-stranded amplified DNA molecule to a solid support.

The method of claim 54, wherein the oligonucleotide tag of the plurality of oligonucleotide

tags further comprises a universal primer binding site.

56.
57.
58.
59.

The method of claim 54, wherein the solid support is an array.
The method of claim 54, wherein the solid support is an addressable array.
The method of claim 54, wherein the solid support is a bead.

The method of claim 54, wherein conducting the polymerase chain reaction comprises

annealing a first target specific primer to the labelled-cDNA molecule.

60.

The method of claim 59, wherein conducting the polymerase chain reaction further

comprises annealing a universal primer to a universal primer binding site of the oligonucleotide tag.
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