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(202) A method for detecting the presence of a cancer and for identifying the cancer origin in a

test subject.

(204) Bisulfite treating cell free DNA (cfDNA) from a liquid biopsy sample of the test subject.

(208) Using the bisulfite treated cfDNA to prepare (1) a first sequencing library for a plurality
of specific target genomic regions and (i1) a second sequencing library for a genome from a
flow through of the first sequencing library

| (210) The plurality of specific target genomic regions comprises at least 200, at least
1250, at least 300, at least 350, at least 400, at least 450, at least 500 or more cancer

| specific regions.

—

[ [2122 The plurality of specific target genomic regions comprises at least five nucleic |
| acid sequences selected from SEQ ID NOs: 1-450.

| (21 4) The plurality of specific target genomics regions is captured by a set of DNA |
| probes. |

[ (21 6) The plurality of specific target genomic regions have a different methylation |
| percentage between the test subject and a cohort of healthy subjects. |

Figure 2A
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(220) Sequencing the prepared first and second sequencing libraries, thereby producing a
corresponding first and second plurality of sequencing results.

!

(222) Analyzing the corresponding first and second plurality of sequencing results by
measuring: a plurality of site specific methylation densities, using the first plurality of
sequencing results, for the plurality of specific target genomic regions of the test subject
relative to a plurality of site specific methylation densities determined using a plurality of
sequencing results for the plurality of specific target genomic regions in a plurality of liquid
biopsies obtained from a cohort of healthy subjects; a methylation density for the genome,
using the second plurality of sequencing results, of the test subject relative a methylation
density for the genome determined from a plurality of genome wide sequencing results for a
plurality of liquid biopsies obtained from a cohort of healthy subjects; a respective copy
number of cfDNA in a plurality of first bins across the genome, using the second plurality of
sequencing results, of the test subject relative to a respective copy number of ¢cfDNA in the
plurality of first bins across the genome determined using a plurality of genome wide
sequencing results of a plurality of liquid biopsies obtained from a cohort of healthy subjects,
and a fragment size pattern distribution of cfDNA across the genome, using the second
plurality of sequence results, of the test subject relative to a fragment size distribution of
cfDNA determined using a plurality of genome sequencing results for a plurality of liquid
biopsies obtained from a cohort of a healthy subject.

: (224) The analysis of the sequencing results from the measuring is performed by
| measuring non-duplicating fragments in the genome.

— e e — o —— —— —— —— —— —— —— —— —— —— —— —— —— —— —— —— — — — — — — —

(226) The measuring of respective copy number of cfDNA identifies a subset of first
| bins in the plurality of first bins with variation in the number of copies of DNA per bin |
| between the test subject and a cohort of healthy subjects. |

: (228) The measuring of the fragment size pattern distribution of cfDNA across the |
| genome comprises determining a fragment size pattern distribution in each third bin in I
a plurality of third binds, wherein the plurality of third bins consists of between 500 I
| third bins and 600 third bin subjects. |

Figure 2B
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B

(230) Responsive to inputting into a model each of the analyzed sequencing results from the
measuring, receiving as output from the model: a categorical indication of a presence or
absence of the cancer in the test subject, and in the case where the model determines presence
of the cancer in the test subject, an origin of the cancer.

[ (232) The origin of the cancer comprises colorectal cancer (CRC), liver cancer, lung
| cancer, or breast cancer.

| (234) Converting the second sequencing library into cfDNA sequencing library spheres for
| genomlc sequencing.

Figure 2C
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