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Label probe with multiple reporters
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v denotes reporter

Hairpin label probe with reporter

\iibstrate
P

Hairpin label probe with reporter and quencher

denotes quencher

Substrate
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HCR fractional initiator probes P1 and P2

Fractional initiator probes P1 and P2 each carrying
hybridize to adjacent binding sites on

a fraction of full HCR initiator 11 such that
neither probe alone initiates HCR signal the target to colocalize full HCR initiator 11
amplification by opening HCR hairpin H1 B
1
Probe P1 v ooV u*  Probe P2 a*
RUERHTNR S oy ST TS
B R ' \ W Probe P2
O ——— FHH T
targe-binding target-binding
region region Target
b*
c*,
Reporter-labeled ™% Colocalized full initiator |1
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Sy amplification by

opening HCR hairpin H1

R
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= 100% : Initiator 11

-—-—0.1% : Target

— — 0% : P1 (non-overlapping)

= = = 0% : P2 (non-overlapping)
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s 54 7% - Target + P1 + P2 (non-overlapping)
--------- 0.4% : P1 (overlapping)

= ==:0.2% : P2 (overlapping)
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Method A

Step A1: Providing a sample possibly containing a target as
well as possibly other molecules that are not targets

v

Step A2:
Optionally fixing the sample

v

Step A3:
Optionally permeabilizing the sample

v

Step A4: Providing a probe set comprising either: a) one or more HCR initiator-labeled
probes, or b) one or more probe units each comprising two or more HCR
fractional initiator probes

Step A5:
Optionally washing the sample

Step AG:
Providing an HCR amplifier labeled with a reporter

v

Step A7:
Optionally washing the sample

v

Step A8:
Detecting a signal from the reporter

FIG. 26A
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Method B

Step B1: Providing a sample possibly containing up to N targets
as well as possibly other molecules that are not targets

v

Step B2:
Optionally fixing the sample

v

Step B3:
Optionally permeabilizing the sample

Step B4: Providing N probe sets each comprising either:
a) one or more HCR initiator-labeled probes, or b) one or more probe units
each comprising two or more HCR fractional initiator probes

v

Step B5:
Optionally washing the sample

Step B6: Providing N HCR amplifiers (each labeled with a distinct reporter)
corresponding to the N probe sets

v

Step B7:
Optionally washing the sample

FIG. 26B
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WO 2021/221789 PCT/US2021/020919

Step C1: Providing a sample possibly containing up to N targets
as well as possibly other molecules that are not targets

v

Step C2:
Optionally fixing the sample

v

Step C3:
Optionally permeabilizing the sample

v

Step C4: Providing a probe set (targeting one of the N target types) comprising
either: a) one or more HCR initiator-labeled probes, or b) one or more probe units
each comprising two or more HCR fractional initiator probes

v

Step C5:
Optionally washing the sample

v

Step C6: Providing an HCR amplifier (labeled with a reporter)
corresponding to the provided probe set

v

Step C7:
Optionally washing the sample

v

Step C8:
Detecting a signal from the reporter

v

Step C9:
Removing the signal from the sample

v

Step C10: Optionally repeating one or more of steps C4-C9 until
signal detection has been performed for all N targets

FIG. 26C
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Step D1: Providing a sample possibly containing up to N targets
as well as possibly other molecules that are not targets

Step D2:
Optionally fixing the sample

Step D3:
Optionally permeabilizing the sample

v

Step D4: Providing M probe sets (for M < N; each targeting one of M target types)
each comprising either: a) one or more HCR initiator-labeled probes, or b) one or
more probe units each comprising two or more HCR fractional initiator probes

v

Step D5:
Optionally washing the sample

v

Step D6: Providing M HCR amplifiers (each labeled with a distinct reporter)
corresponding to the M probe sets

v

Step D7:
Optionally washing the sample

v

Step D8:
Detecting M signals corresponding to the M distinct reporters

v

Step D9:
Removing the M signals from the sample

Step D10: Optionally repeating one or more of steps D4-D9
until signal detection has been performed for all N targets

FIG. 26D
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Step E1: Providing a sample possibly containing up to N targets
as well as possibly other molecules that are not targets

v

Step E2:
Optionally fixing the sample

v

Step ES:
Optionally permeabilizing the sample

v

Step E4: Providing N probe sets (each targeting one of N target types) each
comprising either:a1) one or more HCR initiator-labeled probes, or b) one or
more probe units each comprising two or more HCR fractional initiator probes

v

Step E5:
Optionally washing the sample

v

Step E6: Providing an HCR amplifier (labeled with a reporter)
corresponding to one of the probe sets

v

Step E7:
Optionally washing the sample

v

Step ES:
Detecting a signal from the reporter

v

Step E9:
Removing the signal from the sample

v

Step E10: Optionally repeating one or more of steps E6-E9
until signal detection has been performed for all N targets

FIG. 26E
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Step F1: Providing a sample possibly containing up to N targets
as well as possibly other molecules that are not targets

Step F2:
Optionally fixing the sample

v

Step F3:
Optionally permeabilizing the sample

v

Step F4: Providing N probe sets (each targeting one of N target types)
each comprising either: a) one or more HCR initiator-labeled probes, or b) one or
more probe units each comprising two or more HCR fractional initiator probes

v

Step F5:
Optionally washing the sample

v

Step F6: Providing M HCR amplifiers (for M < N; each labeled with a distinct reporter)
corresponding to M of the N probe sets

v

Step F7:
Optionally washing the sample

v

Step F8:
Detecting M signals corresponding to the M reporters

v

Step F9:
Removing the M signals from the sample

v

Step F10: Optionally repeating one or more of steps F4-F9
until signal detection has been performed for all N targets

FIG. 26F
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Step C1: Providing a sample possibly containing one or more
targets as well as possibly other molecules that are not targets

v

Step G2:
Optionally fixing the sample

v

Step G3:
Optionally permeabilizing the sample

v

Step C4: Providing one or more probe sets each comprising either: a) one or more
HCR initiator-labeled probes, or b) one or more probe units
each comprising two or more HCR fractional initiator probes

v

Step G5:
Optionally washing the sample

v

Step G6: Providing one or more HCR amplifiers
(each labeled with one or more reporters)

v

Step G7:
Optionally washing the sample

v

Step G8:
Detecting one or more signals from one or more reporters

v

Step G9:
Optionally removing one or more probe sets from the sample

v

Step G10:
Optionally removing one or more HCR amplifiers from the sample

v

Step G11:
Optionally removing one or more reporters from the sample

v

Step G12:
Optionally removing one or more signals from the sample

v

Step G13:
Optionally repeating any of steps G2-G12 one or more times in any order

FIG. 26G
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Method H

Step H1: Providing a sample possibly containing a target
as well as possibly other molecules that are not targets

v

Step H2:
Optionally fixing the sample

v

Step H3:
Optionally permeabilizing the sample

v

Step H4: Providing one or more probe sets each comprising either: a) one or more
HCR initiator-labeled probes, or b) one or more probe units
each comprising two or more HCR fractional initiator probes

v

Step H5:
Optionally washing the sample

v

Step H6:
Providing an HCR amplifier labeled with a substrate

v

Step H7:
Optionally washing the sample

v

Step H8: Providing a label probe (conjugated to a reporter)
corresponding to the substrate

v

Step H9:
Optionally washing the sample

v

Step H10:
Detecting a signal from the reporter

FIG. 26H
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Method |

Step 11: Providing a sample possibly containing up to N targets
as well as possibly other molecules that are not targets

v

Step 12:
Optionally fixing the sample

v

Step 13:
Optionally permeabilizing the sample

Step 14: Providing N probe sets each comprising either: a) one or more
HCR initiator-labeled probes, or b) one or more probe units
each comprising two or more HCR fractional initiator probes

v

Step I5:
Optionally washing the sample

v

Step 16: Providing N HCR amplifiers (each labeled with a distinct substrate)
corresponding to the N probe sets

v

Step I7:
Optionally washing the sample

v

Step 18: Providing N label probes (each conjugated to a distinct reporter)
corresponding to the N distinct substrates

v

Step 19:
Detecting the N signals from the N distinct reporters

FIG. 261
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Step J1: Providing a sample possibly containing up to N targets
as well as possibly other molecules that are not targets

v

Step J2:
Optionally fixing the sample

v

Step J3:
Optionally permeabilizing the sample

v

Step J4: Providing N probe sets each comprising either: a) one or more
HCR initiator-labeled probes, or b) one or more probe units
each comprising two or more HCR fractional initiator probes

v

Step J5:
Optionally washing the sample

v

Step J6: Providing N HCR amplifiers (each labeled with a distinct substrate)
corresponding to the N probe sets

v

Step J7:
Optionally washing the sample

v

Step J8: Providing M label probes (for M < N; each conjugated to a distinct reporter)
corresponding to M of the N distinct substrates

v

Step J9:
Optionally washing the sample

v

Step J10:
Detecting M signals corresponding to the M distinct reporters

v

Step J11:
Removing the M signals from the sample

v

Step J12: Optionally repeating one or more of steps J8-J11 until
signal detection has been performed for all N targets

FIG. 26J
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Step K1: Providing a sample possibly containing one or more
targets as well as possibly other molecules that are not targets

v

Step K2:
Optionally fixing the sample

v

Step K3:
Optionally permeabilizing the sample

v

Step K4: Providing one or more probe sets each comprising either: a) one or more
HCR initiator-labeled probes, or b) one or more probe units
each comprising two or more HCR fractional initiator probes

v

Step K5:
Optionally washing the sample

v

Step K6: Providing one or more HCR amplifiers (each labeled with a substrate)
corresponding to one or more probe sets

v

Step K7:
Optionally washing the sample

v

Step K8: Providing one or more label probes (each conjugated to a reporter)
corresponding to one or more substrates

v

Step K9:
Optionally washing the sample

v

Step K10:
Detecting one or more signals corresponding to one or more reporters

v

Step K11:
Removing one or more signals from the sample

v

Step K12:
Optionally repeating any of steps K4-K11 one or more times in any order

FIG. 26K
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Step L1: Providing a sample possibly containing one or more
targets as well as possibly other molecules that are not targets

v

Step L2:
Optionally fixing the sample

v

Step L3:
Optionally permeabilizing the sample

v

Step L4: Providing one or more HCR probe sets each comprising either: a) one or
more HCR initiator-labeled probes, or b) one or more probe units
each comprising two or more HCR fractional initiator probes

v

Step L5: Providing one or more HCR amplifiers (each labeled with one or more
reporters and/or one or more substrates) corresponding to one or more probe sets

v

Step L6: Optionally providing one or more label probes (each conjugated to
one or more reporters) corresponding to one or more substrates

v

Step L7:
Detecting one or more signals

v

Step L8:
Optionally washing the sample

v

Step L9:
Optionally removing one or more signals from the sample

v

Step L10:
Optionally removing one or more reporters from the sample

v

Step L11:
Optionally removing one or more label probes from the sample

v

Step L12:
Optionally removing one or more HCR amplifiers from the sample

v

Step L13:
Optionally removing one or more probe sets from the sample

v

Step L14:
Optionally repeating any of the above steps in any order

FIG. 26L
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Method M

Step M1: Providing a sample possibly containing a target
as well as possibly other molecules that are not targets

v

Step M2:
Optionally fixing the sample

v

Step M3:
Optionally permeabilizing the sample

v

Step M4:
Performing any of Steps M5-M9 one or more times in any order:

v

Step M5: Providing one or more HCR probe sets each comprising either: a) one or
more HCR initiator-labeled probes, or b) one or more probe units
each comprising two or more HCR fractional initiator probes

v

Step M6: Providing one or more HCR amplifiers that directly
or indirectly generate one or more signals

v

Step M7:
Optionally washing the sample

v

Step M8:
Detecting one or more signals

v

Step M9:
Optionally removing one or more signals

FIG. 26M
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Step N1: Providing a sample possibly containing a target as well as
possibly other molecules that are not targets

¥

Step N2:
Optionally fixing the sample

Step N3:
Optionally permeabilizing the sample

¥

Step N4: Providing a probe set comprising either: a) one or more
HCR initiator-labeled probes, or b) one or more probe units each
comprising two or more HCR fractional initiator probes where the target
binding regions on the probes within each signal probe unit are configured
to bind to overlapping binding sites on the target

v

Step N5:
Optionally washing the sample

Step N6:
Providing an HCR amplifier labeled with a reporter and/or a substrate

Step N7:
Optionally washing the sample

Step N8: Optionally providing a label probe (conjugated to a reporter)
corresponding to the substrate

Step N9:
Optionally washing the sample

Step N10:
Detecting a signal from the reporter

FIG. 26N
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Step O1: Providing a sample possibly containing a target as well as
possibly other molecules that are not targets

v

Step O2:
Optionally fixing the sample

v

Step O3:
Optionally permeabilizing the sample

¥

Step O4: Providing a probe set comprising either: a) one or more
HCR initiator-labeled probes, or b) one or more probe units each
comprising two or more HCR fractional initiator probes where the
fractional initiators on the probes within each signal probe unit are
configured to bind to overlapping binding sites on an HCR hairpin

v

Step O5:
Optionally washing the sample

v

Step O6:
Providing an HCR amplifier labeled with a reporter and/or a substrate

v

Step O7:
Optionally washing the sample

v

Step O8: Optionally providing a label probe (conjugated to a reporter)
corresponding to the substrate

v

Step O9:
Optionally washing the sample

v

Step O10:
Detecting a signal from the reporter

FIG. 260
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Step P1: Providing a sample possibly containing a target as well as
possibly other molecules that are not targets

v

Step P2:
Optionally fixing the sample

v

Step P3:
Optionally permeabilizing the sample

v

Step P4: Providing a probe set comprising either: a) one or more
HCR initiator-labeled probes, or b) one or more probe units each comprising
two or more HCR fractional initiator probes where the target binding regions on the
probes within each signal probe unit are configured to bind to overlapping binding
sites on the target and where the fractional initiators on the probes within each
signal probe unit are configured to bind to overlapping binding sites on an HCR hairpin

v

Step P5:
Optionally washing the sample

v

Step P6:
Providing an HCR ampilifier labeled with a reporter and/or a substrate

v

Step P7:
Optionally washing the sample

v

Step P8: Optionally providing a label probe (conjugated to a reporter)
corresponding to the substrate

v

Step P9:
Optionally washing the sample

v

Step P10:
Detecting a signal from the reporter

FIG. 26P
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Step Q1: Providing a sample possibly containing a target as well as
possibly other molecules that are not targets

v

Step Q2:
Optionally fixing the sample

v

Step Q3:
Optionally permeabilizing the sample

v

Step Q4: Providing a probe set comprising either: a) one or more
HCR initiator-labeled probes, or b) one or more probe units each comprising
two or more HCR fractional initiator probes where the target binding regions on the
probes within each signal probe unit are configured to bind to non-overlapping binding
sites on the target and where the fractional initiators on the probes within each signal
probe unit are configured to bind to overlapping binding sites on an HCR hairpin

A

Step Q5:
Optionally washing the sample

v

Step Q6:
Providing an HCR amplifier labeled with a reporter and/or a substrate

A 4

Step Q7:
Optionally washing the sample

v

Step Q8: Optionally providing a label probe (conjugated to a reporter)
corresponding to the substrate

v

Step Q9:
Optionally washing the sample

v

Step Q10:
Detecting a signal from the reporter

FIG. 26Q




66/112

WO 2021/221789 Method R PCT/US2021/020919

Step R1: Providing a sample possibly containing a target as well as
possibly other molecules that are not targets

v

Step R2:
Optionally fixing the sample

A 4

Step R3:
Optionally permeabilizing the sample

v

Step R4: Providing a probe set comprising either: a) one or more
HCR initiator-labeled probes, or b) one or more probe units each comprising
two or more HCR fractional initiator probes where the target binding regions on the
probes within each signal probe unit are configured to bind to overlapping binding
sites on the target and where the fractional initiators on the probes within each signal
probe unit are configured to bind to non-overlapping binding sites on an HCR hairpin

A

Step R5:
Optionally washing the sample

v

Step R6:
Providing an HCR amplifier labeled with a reporter and/or a substrate

A

Step R7:
Optionally washing the sample

v

Step R8: Optionally providing a label probe (conjugated to a reporter)
corresponding to the substrate

A

Step R9:
Optionally washing the sample

v

Step R10:
Detecting a signal from the reporter

FIG. 26R
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Step S1: Providing a sample possibly containing a target as well as
possibly other molecules that are not targets

v

Step S2:
Optionally fixing the sample

A

Step S3:
Optionally permeabilizing the sample

v

Step S4: Providing a probe set comprising either: a) one or more
HCR initiator-labeled probes, or b) one or more probe units each comprising
two or more HCR fractional initiator probes where the target binding regions on the
probes within each signal probe unit are configured to bind to non-overlapping binding
sites on the target and where the fractional initiators on the probes within each signal
probe unit are configured to bind to non-overlapping binding sites on an HCR hairpin

A

Step S5:
Optionally washing the sample

v

Step S6:
Providing an HCR amplifier labeled with a reporter and/or a substrate

A

Step S7:
Optionally washing the sample

v

Step S8: Optionally providing a label probe (conjugated to a reporter)
corresponding to the substrate

A

Step S9:
Optionally washing the sample

v

Step S10:
Detecting a signal from the reporter

FIG. 26S
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Step T1: Providing a sample possibly containing a target as well as
possibly other molecules that are not targets

v

Step T2:
Optionally fixing the sample

2

Step T3:
Optionally permeabilizing the sample

2

Step T4: Providing one or more probe sets each comprising either: a) one or more
HCR initiator-labeled probes, or b) one or more probe units
each comprising two or more HCR fractional initiator probes where the target binding
regions on the probes within each signal probe unit are configured to bind to
overlapping or non-overlapping binding sites on a target and where the
fractional initiators on the probes within each signal probe unit are configured to bind to
overlapping or non-overlapping binding sites on an HCR hairpin

v

Step T5:
Optionally washing the sample

v

Step T6: Providing one or more HCR amplifiers
each labeled with one or more reporters and/or substrates

2

Step T7:
Optionally washing the sample

v

Step T8: Optionally providing one or more label probes (each conjugated
to one or more reporters) corresponding to one or more substrates

2

Step T9:
Optionally washing the sample

v

Step T10:
Detecting a signal from one or more reporters

¥

Step T11:
Optionally removing one or more signals from the sample

v

Step T12;
Optionally removing one or more reporters from the sample

v

Step T13:
Optionally removing one or more label probes from the sample

v

Step T14:
Optionally removing one or more amplifiers from the sample

v

Step T15:
Optionally removing one or more probe sets from the sample

Y

Step T16:
Optionally repeating any of the above steps in any order

FIG. 26T
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FIG. 45A FIG. 45B
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