woO 2019/060640 A 1 | A NA 0000 O A A0 0 RO

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

A

=

(19) World Intellectual Property
Organization
International Bureau
(43) International Publication Date
28 March 2019 (28.03.2019)

(10) International Publication Number

WO 2019/060640 A1

WIPO I PCT

(51) International Patent Classification:
GO6F 19/18 (2011.01) C120 1/68 (2018.01)
GO6F 19/24 (2011.01)

(21) International Application Number:
PCT/US2018/052087

(22) International Filing Date:
20 September 2018 (20.09.2018)

English
English

(25) Filing Language:
(26) Publication Language:

(30) Priority Data:
62/561,048 20 September 2017 (20.09.2017) US

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

(72) Inventors: NANCE, Tracy, 505 Penobscot Drive, Red-
wood City, California 94063 (US). HELMAN, Elena; 505
Penobscot Drive, Redwood City, California 94063 (US).
CHUDOVA, Darya; 505 Penobscot Drive, Redwood City,
California 94063 (US).

Agent: HOTT, Timothy A.; Guardant Health, Inc., 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 DIFFERENTIATING SOMATIC AND GERMLINE VARIANTS

count (B} of the nucleic acid variant

Determine the mutant allele count (A) and total molecule

I\ 202

nucleotide polymorphism(SNP)

‘ |dentify at least one germline heterozygous single

I\ 204

Determine a total molecule count {y) and mutant allele
count of the germline heterozygous SNP(s)

I\ 206

germline heterozygous SNP(s)

Estimate pbin and p of the beta binemial distribution for the '\
208

| Calculate a two-tailed p-value for the nucleic acid variant '\

210

Based on the p-value, classify the nucleic acid variant as
being of somatic origin or germline origin

'\ 212

Fig. 2

202 Déterminer le nombre d'alléles mutants (A) et le nombre total de molécules (B) du variant d'acide nucléique

204  Identifier au moins un polymorphisme nucléotidique simple (SNP) hétérozygote de lignée germinale

206 Déterminer un nombre total de molécules (y) et un nombre d'alléles mutants dudit SNP hétérozygote de lignée germinale
208  estimer pbin et p de la distribution béta binomiale pour ledit SNP hétérozygote de lignée germinale

210 Calculer une valeur p bilatérale pour le variant d'acide nucléique

212 Sur la base de la valeur p, classer le variant d'acide nucléique comme étant d'origine somatique ou de lignée germinale

(57) Abstract: In an aspect, a method of identifying a somatic or germline origin of a nucleic acid variant from a sample of nucleic
acid molecules comprises: determining quantitative measures for the nucleic acid variant comprising a total allele count and minor
allele count for the nucleic acid variant; identifying an associated variable of the nucleic acid variant; determining a quantitative value
for the associated variable; generating a statistical model for expected germline mutant allele counts at a genomic locus of the nucleic
acid variant; generating a probability value (p-value) for the nucleic acid variant based at least in part on the statistical model, the
quantitative value, and at least one of the quantitative measures; and classifying the nucleic acid variant as (i) being of somatic origin
when the p-value is below a predetermined threshold value, or as (ii) being of germline origin when the p-value is at or above the

predetermined threshold value.
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