wo 2019/183346 A1 | 0000 00RO 0 OO

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

A

=

(19) World Intellectual Property
Organization
International Bureau
(43) International Publication Date
26 September 2019 (26.09.2019)

(10) International Publication Number

WO 2019/183346 A1

WIPO I PCT

(51) International Patent Classification:
G168 20/00 (2019.01) G16B 50/00 (2019.01)

(21) International Application Number:
PCT/US2019/023356

(22) International Filing Date:
21 March 2019 (21.03.2019)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
62/646,433 22 March 2018 (22.03.2018) US

(71) Applicant: THE REGENTS OF THE UNIVERSITY
OF MICHIGAN [US/US]; Office of Technology Trans-
fer, 1600 Huron Parkway, 2nd Floor, Ann Arbor, MI
48109-2590 (US).

Inventors: ALLYN-FEUER, Ari; Palmer Commons, 100
Washtenaw Ave #2017, Ann Arbor, MI 48109 (US).
ATHEY, Brian, D.; Palmer Commons, 100 Washtenaw
Ave #2017, Ann Arbor, MI 48109 (US). HIGGINS, Ger-
ald, A.; Palmer Commons, 100 Washtenaw Ave #2017,
Ann Arbor, M1 48109 (US). ADE, Alex;, Palmer Commons,
100 Washtenaw Ave #2017, Ann Arbor, MI 48109 (US).

(72)

(74) Agent: RUETH, Randall, G.; Marshall, Gerstein & Borun
LLP, 233 S. Wacker Drive, 6300 Willis Tower, Chicago, IL
60606-6357 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AOQ, 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, I, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR,KW,KZ,LA,LC,LK,LR,LS, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SL SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

(54) Title: METHOD AND APPARATUS FOR ANALYSIS OF CHROMATIN INTERACTION DATA

102

FIG. 1A

. 108
Chromatin Interaction . M
Server Sequencing S
Machine PN
2 e 4 .
10
] W 5
150 E\ @
7 118
Memory
Spatial L4160
Organization
Module
o Nt
03 | ~152

Sequence Data from
Published Literature/

Clinical Trigls/Consortia
Academia/

(57) Abstract: To analyze spatial organization of chromatin a com-
puting device may compile genomic element contacts or reads into
variable size bins using a binary search tree. The bins may be selected
to each represent a different cutsite increment or functional element
within a genome, such as a gene, TAD, chromatin state segment, loop
domain, chromatin domain, etc. Two sets of bins are selected to gen-
erate a squared genome matrix of bin pairs, where each set represent
an axis of the matrix. Then a normalization method is applied to the
interaction frequencies for the bin pairs having variable size and/or
shape to generate normalized interaction frequencies for each bin pair.
The normalized interaction frequencies may be used to identify bin
pairs having enriched and depleted contacts for a variety of analyses,
including the detection of target genes of genomic variants, as well as
genome wide analysis of contacts.
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