w0 20217221789 A2 | AI] 000 TR0 OO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

A

=

(19) World Intellectual Property
Organization
International Bureau
(43) International Publication Date
04 November 2021 (04.11.2021)

(10) International Publication Number

WO 2021/221789 A2

WIPO I PCT

(51) International Patent Classification:
C120 1/6813 (2018.01)

(21) International Application Number:
PCT/US2021/020919

(22) International Filing Date:
04 March 2021 (04.03.2021)

(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:

62/986,436 06 March 2020 (06.03.2020) US

(71) Applicants: CALIFORNIA INSTITUTE OF TECH-
NOLOGY [US/US]; 1200 East California Blvd., M/C
6-32, Pasadena, California 91125 (US). MOLECULAR

(72)

74

@1

INSTRUMENTS, INC. [US/US]; 5015 Eagle Rock Blvd.,
Ste. 301, Los Angeles, California 90041 (US).

Inventors: PIERCE, Niles A.; 1200 East California Blvd.,
M/C 6-32, Pasadena, California 91125 (US). CHOL, Harry
Ming Tak; 5015 Eagle Rock Blvd., Ste. 301, Los Angeles,
California 90041 (US).

Agent: DELANEY, Karoline, KNOBBE, MARTENS,
OLSON & BEAR, LLP , 2040 Main Street , 14th Floor,
Irvine, California 92614 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
Dz, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, IT, JO, JP, KE, KG, KH, KN,
KP, KR, KW,KZ,LA,LC,LK,LR,LS, LU, LY, MA, MD,

(54) Title: ANALYSIS OF TARGET MOLECULES WITHIN A SAMPLE VIA HYBRIDIZATION CHAIN REACTION

Metasiabie HCR hairpins ?
Initiator starts
chain reaction

HOR initiator

w o g, Hairpins 7

m, i // "y, i propagate .
"t Wy, ~hai 4

i "y chaln reaction

a

HCR amplification polymer

a .
H1 i H1 .

py M1

SN H2 H2

(57) Abstract: Methods of analysis of a sample using hybridization
¢ chain reaction (HCR) are provided herein. Some embodiments involve
one, two, or all three of the following aspects: 1) repeated signal de-
tection, 2) overlapping binding sites, and 3) catalytic reporter deposi-
tion (CARD). Compositions and kits relating to these are also provid-
ed. Some embodiments encompass a method for repeated signal de-
tection with reporter-labeled HCR hairpins involving providing a sam-
ple possibly containing one or more targets as well as possibly other
molecules that are not targets, 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, providing one or more HCR amplifiers (each labeled
with one or more reporters), detecting one or more signals from one or
more reporters. In some embodiments, a probe unit comprises two or
more HCR fractional initiator probes, wherein an HCR fractional ini-
a tiator probe comprises a target-binding region and a fractional initiator,
wherein the target-binding regions within a probe unit are configured
to bind to overlapping or non-overlapping binding sites on the target,
and wherein the fractional initiators on the probes within each probe

unit are configured to bind to overlapping or non-overlapping binding

FIG. 1A

sites on an HCR hairpin. Some embodiments encompass a method for

HCR-mediated catalytic reporter deposition (CARD) for signal detec-
tion with hapten-labeled HCR hairpins involving providing a sample
possibly containing one or more targets as well as possibly other mol-
ecules that are not targets, providing one or more probe sets each com-
prising either: a) one or more HCR initiator-labeled probes, orb) one or
more probe units each comprising two or more HCR fractional initiator
probes, providing one or more HCR amplifiers (each labeled with one
or more haptens), providing
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one or more anti-haptens labeled with one or more reporter entities, wherein the reporter entity is an enzyme that mediates CARD,

providing one or more CARD-substrates leading to deposition of one or more reporters, and detecting one or more signals from one
0T more reporters.



