wo 2020/096691 A3 | NI H00 VK00 0 00O RO

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

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
14 May 2020 (14.05.2020)

(10) International Publication Number

WO 2020/096691 A3

WIPO I PCT

(51) International Patent Classification:
C120 1/6858 (2018.01) C120Q 1/6869 (2018.01)

(21) International Application Number:
PCT/US2019/049570

(22) International Filing Date:
04 September 2019 (04.09.2019)
(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:
62/726,922 04 September 2018 (04.09.2018) US
62/810,625 26 February 2019 (26.02.2019) US

(71) Applicant: GUARDANT HEALTH, INC. [US/US]; 505
Penobscot Drive, Redwood City, California 94063 (US).

(72) Inventors: ZHAOQ, Jing; 505 Penobscot Drive, Redwood
City, California 94063 (US). FAIRCLOUGH, Stephen;
505 Penobscot Drive, Redwood City, California 94063
(US). NANCE, Tracy, 505 Penobscot Drive, Redwood
City, California 94063 (US). YIN, Jie; 505 Penobscot Dri-
ve, Redwood City, California 94063 (US).

Agent: HOTT, Timothy A. et al.; 505 Penobscot Drive,
Redwood City, California 94063 (US).

(74)

(81) 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, 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,

(54) Title: METHODS AND SYSTEMS FOR DETECTING ALLELIC IMBALANCE IN CELL-FREE NUCLEIC ACID SAMPLES

I

e R
" Do the measures of germine N
s variants and the values of “\\\\‘
R, max_CNY, nin_CNV, of —
" Trac_diploid meet certain *«w\
\ o
200 T Orferiad e .
™ . s 206
yes
SIS
P
o S
o ™
" Dues the aftefe imbasance ™
< candidate have germiine \ no
e\ variants meeting the loweMAF o
S criteria? e
~o 208
\\ y w\v\"‘
o
210 N
\ Sample has
Sample has atlelic sontamination with &
imbalance second genome ‘212

FIG. 2
Detarmine a quantitative measure of the
germiine variants of celi-free DNA molecules of a
sample that are among a plurality of discrate \
ranges of MAF values 202
Determine the values of max TNV, min_CNY, or
frac_diploid at the sample level
204

(57) Abstract: The present disclosure provides methods and systems for detecting an allelic imbalance in a sample from a subject,
comprising: (a) sequencing cell-free DNA molecules from the sample to generate sequence reads; (b) aligning at least a portion of
the sequence reads to a reference sequence to produce aligned sequence reads; (c) for at least a portion of the plurality of aligned
sequence reads, identifying a germline variant present at a mutant allele fraction (MAF) in the sample, thereby identifying a set of
germline variants in the sample, wherein individual germline variants in the set of germline variants have corresponding MAF values;
(d) determining a quantitative measure of the set of germline variants that are among a plurality of discrete ranges of MAF values;
and (e) detecting the allelic imbalance based on a predetermined criterion by filtering the set of germline variants based on at least

the quantitative measure.

[Continued on next page]



WO 2020/09669 1 A3 | [0 00 0000 O 0 00

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, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:

—  with international search report (Art. 21(3))

—  before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))

(88) Date of publication of the international search report:
09 July 2020 (09.07.2020)



INTERNATIONAL SEARCH REPORT

International application No

PCT/US2019/049570
A. CLASSIFICATION OF SUBJECT MATTER
INV. C12Q1/6858 C12Q1/6869
ADD.

According to International Patent Classification (IPC) or to both national classification and IPG

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

C12Q GleB

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal, BIOSIS, WPI Data, Sequence Search, EMBASE

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X WO 2012/174378 A2 (MYRIAD GENETICS INC 1-53

20 December 2012 (2012-12-20)
claims 1-8,17

[HK]) 12 May 2010 (2010-05-12)
paragraph [0209]; claim 1

claims 1-4,12, 16-19

claim 1

[US]; GUTIN ALEXANDER [US] ET AL.)

paragraph [0021] - paragraph [0025];

X EP 2 183 692 Al (UNIV HONG KONG CHINESE

paragraph [0201] - paragraph [0202]

X US 2018/011968 ALl (SANBORN JOHN ZACHARY
[US] ET AL) 11 January 2018 (2018-01-11)

X WO 20187144782 Al (TRANSLATIONAL GENOMICS
RES INST) 9 August 2018 (2018-08-09)

1-53

1-53

1-533

_/__

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"Q" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

28 May 2020

Date of mailing of the international search report

09/06/2020

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswik

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Gabriels, Jan

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2019/049570

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X

ESER KIRKIZLAR ET AL: "Detection of
Clonal and Subclonal Copy-Number Variants
in Cell-Free DNA from Patients with Breast
Cancer Using a Massively Multiplexed PCR
Methodology",

TRANSLATIONAL ONCOLOGY,

vol. 8, no. 5, 1 October 2015 (2015-10-01)
, pages 407-416, XP055441218,

United States

ISSN: 1936-5233, DOI:
10.1016/j.tranon.2015.08.004

the whole document

1-53

Form PCT/ISA/210 (continuation of second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2019/049570
Patent document Publication Patent family Publication

cited in search report date member(s) date

WO 2012174378 A2 20-12-2012  CA 2839210 Al 20-12-2012
EP 2721181 A2 23-04-2014
JP 6117194 B2 19-04-2017
JP 2014519827 A 21-08-2014
US 2014162886 Al 12-06-2014
US 2016145681 Al 26-05-2016
US 2017130263 Al 11-05-2017
WO 2012174378 A2 20-12-2012

EP 2183692 Al 12-05-2010 AU 2008278839 Al 29-01-2009
AU 2008278843 Al 29-01-2009
BR P10814670 A2 18-02-2015
CA 2693081 Al 29-01-2009
CA 2694007 Al 29-01-2009
CA 2900927 Al 29-01-2009
CA 3009992 Al 29-01-2009
CA 3029497 Al 29-01-2009
CA 3076142 Al 29-01-2009
CA 3076159 Al 29-01-2009
CN 101849236 A 29-09-2010
CN 101971178 A 09-02-2011
CN 103849684 A 11-06-2014
CN 103853916 A 11-06-2014
CN 103902809 A 02-07-2014
CN 106676188 A 17-05-2017
CN 106834474 A 13-06-2017
CN 106834481 A 13-06-2017
CN 106886688 A 23-06-2017
CN 107083424 A 22-08-2017
CN 107083425 A 22-08-2017
CYy 1114773 T1 14-12-2016
cy 1117525 T1 26-04-2017
DK 2183693 T3 20-01-2014
DK 2514842 T3 30-05-2016
DK 2527471 T3 18-05-2020
EA 201000231 Al 30-06-2010
EA 201201551 Al 30-08-2013
EA 201300072 Al 28-11-2014
EA 201600280 Al 29-07-2016
EA 201791612 A2 30-11-2017
EP 2183692 Al 12-05-2010
EP 2183693 Al 12-05-2010
EP 2514842 A2 24-10-2012
EP 2527471 A2 28-11-2012
EP 2557517 A2 13-02-2013
EP 2557518 A2 13-02-2013
EP 2557519 A2 13-02-2013
EP 2557520 A2 13-02-2013
EP 3067807 Al 14-09-2016
EP 3540739 Al 18-09-2019
EP 3656870 Al 27-05-2020
ES 2441807 T3 06-02-2014
ES 2571738 T3 26-05-2016
HK 1144024 Al 09-05-2014
HK 1177768 Al 26-08-2016
HK 1182195 Al 05-01-2018
HK 1199067 Al 19-06-2015
HK 1224033 Al 11-08-2017

Form PCT/ISA/210 (patent family annex) (April 2005)




INTERNATIONAL SEARCH REPORT

International application No
Information on patent family members

PCT/US2019/049570
Patent document Publication Patent family Publication
cited in search report date member(s) date
HR P20140009 T1 14-03-2014
HR P20160493 T1 15-07-2016
HU E030510 T2 29-05-2017
IL 203311 A 31-07-2014
IL 233261 A 31-07-2016
JP 5519500 B2 11-06-2014
JP 5736170 B2 17-06-2015
JP 6151739 B2 21-06-2017
JP 6383837 B2 29-08-2018
JP 6522554 B2 29-05-2019
JP 6629940 B2 15-01-2020
JP 6695392 B2 20-05-2020
JP 2010534068 A 04-11-2010
JP 2010534069 A 04-11-2010
JP 2014073134 A 24-04-2014
JP 2015142588 A 06-08-2015
JP 2016185162 A 27-10-2016
JP 2017148073 A 31-08-2017
JP 2019000113 A 10-01-2019
JP 2019013245 A 31-01-2019
JP 2020031663 A 05-03-2020
JP 2020031664 A 05-03-2020
KR 20100058503 A 03-06-2010
KR 20100075826 A 05-07-2010
KR 20160030404 A 17-03-2016
KR 20160113145 A 28-09-2016
KR 20160113146 A 28-09-2016
KR 20160113147 A 28-09-2016
KR 20160113148 A 28-09-2016
KR 20170127073 A 20-11-2017
KR 20180100713 A 11-09-2018
KR 20180114251 A 17-10-2018
KR 20180121695 A 07-11-2018
KR 20190114039 A 08-10-2019
KR 20190114041 A 08-10-2019
KR 20190143494 A 30-12-2019
MX 341573 B 25-08-2016
MX 346069 B 06-03-2017
NZ 582702 A 27-07-2012
NZ 600407 A 20-12-2013
PL 2183693 T3 31-03-2014
PL 2514842 T3 31-08-2016
PT 2183693 E 14-01-2014
SG 183062 Al 30-08-2012
SI 2183693 T1 28-02-2014
US 2009029377 Al 29-01-2009
US 2009087847 Al 02-04-2009
US 2014045181 Al 13-02-2014
US 2014256559 Al 11-09-2014
US 2014256560 Al 11-09-2014
US 2014329695 Al 06-11-2014
US 2014329696 Al 06-11-2014
US 2019136323 Al 09-05-2019
US 2020056242 Al 20-02-2020
WO 2009013492 Al 29-01-2009
WO 2009013496 Al 29-01-2009
ZA 201000524 B 30-03-2011

Form PCT/ISA/210 (patent family annex) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2019/049570
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2018011968 Al 11-01-2018 AU 2011258875 B2 05-05-2016
AU 2016203450 Al 23-06-2016
AU 2019284027 Al 23-01-2020
CA 2797645 Al 01-12-2011
CN 103384887 A 06-11-2013
CN 106951732 A 14-07-2017
EP 2577538 Al 10-04-2013
EP 3657507 Al 27-05-2020
IL 222828 A 30-04-2017
JP 6034782 B2 30-11-2016
JP 6387070 B2 05-09-2018
JP 2013531980 A 15-08-2013
JP 2017062810 A 30-03-2017
JP 2018206417 A 27-12-2018
KR 20130116794 A 24-10-2013
KR 20190020189 A 27-02-2019
KR 20190126465 A 11-11-2019
US 2012059670 Al 08-03-2012
US 2016275241 Al 22-09-2016
US 2016275256 Al 22-09-2016
US 2016275257 Al 22-09-2016
US 2017061071 Al 02-03-2017
US 2017364634 Al 21-12-2017
US 2018011968 Al 11-01-2018
US 2018075185 Al 15-03-2018
US 2018144093 Al 24-05-2018
US 2018157791 Al 07-06-2018
US 2018357369 Al 13-12-2018
US 2018357370 Al 13-12-2018
US 2018357371 Al 13-12-2018
US 2018365377 Al 20-12-2018
US 2018373835 Al 27-12-2018
WO 2011149534 A2 01-12-2011

WO 2018144782 Al 09-08-2018 US 2019362808 Al 28-11-2019
WO 2018144782 Al 09-08-2018

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - wo-search-report
	Page 4 - wo-search-report
	Page 5 - wo-search-report
	Page 6 - wo-search-report
	Page 7 - wo-search-report

