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A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - C12Q 1/6809; C12Q 1/6886 (2021.01)

CPC - C12Q 1/6886; C12Q 2600/112; C12Q 2600/158; GO1N 2800/7028 (2021.08)

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

B. FIELDS SEARCHED

see Search History document

Minimum documentation searched (classification system followed by classification symbols)

see Search History document

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

see Search History document

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y US 2020/0081008 A1 (PRIME GENOMICS INC.) 12 March 2020 (12.03.2020) entire document |1, 14-34

Y WO 2019/246625 A1 (BLUESTAR GENOMICS INC.) 26 December 2019 (26.12.2019) entire 1,14-34
document

Y woO 2019/é00410 A1 (FREENOME HOLDINGS INC.} 17 October 2019 (17.10.2019) entire 25,28

~ |document

A US 2020/0105375 A1 (GRAIL INC.) 02 April 2020 (02.04.2020) entire document 1, 14-34

A US 2019/0316184 A1 (NATERA INC.) 17 October 2019 (17.10.2019) entire document 1, 14-34

P, X US 2020/0189671 A1 (GRAIL INC.) 25 June 202.0 (25.06.2020) entire document 1,14-34

D Further documents are listed in the continuation of Box C.

D 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

“D”  document cited by the applicant in the international application

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

“L” document which maz throw doubts on priority claim(s) or which
is cited to establish t ggyubllcatlon date of another citation or other
special reason (as specified)

0" documentreferring toanoral disclosure, use, exhibition or other means

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

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

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
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04 November 2021

Date of mailing of the international search report

DEC 072021

Name and mailing address of the ISA/US
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Harry Kim
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Box No. Il Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

i. I:] Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. Claims Nos.: 39, 40

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. IIl  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

See extra sheet(s).

1. [:] As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

No required additional search fees were timely paid by the applicant. Consequently, this international search report is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.:

1, 14-34

X

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2019)
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Continued from Box No. [l Observations where unity of invention is lacking

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees need to be paid.

Group I+: claims 1-38 are drawn to methods of detecting cancer.

The first invention of Group I+ is restricted to a plurality of target cell-free RNAs, selected to be a first target cfRNA AARD and a second
target cfRNA ABCA12, and methods comprising the same. [t is believed that claims 1 and 14-34 read on this first named invention and
thus these claims will be searched without fee to the extent that they read on AARD and ABCA12.

Applicant is invited to elect additional target cfRNAs to be searched in a specific combination by paying additional fee for each set of
election. An exemplary election would be a plurality of target cell-free RNAs, selected to be a first target cfRNA ABCC11 and a second
target cfRNA ABCCS8, and methods comprising the same. Additional target cfRNAs will be searched upon the payment of additional
fees. Applicants must specify the claims that read on any additional elected inventions. Applicants must further indicate, if applicable,
the claims which read on the first named invention if different than what was indicated above for this group. Failure to clearly identify
how any paid additional invention fees are to be applied to the “+” group(s) will result in only the first claimed invention to be
searched/examined.

The inventions listed in Groups |+ do not relate to a single general inventive concept under PCT Rule 13.1, because under PCT Rule
13.2 they lack the same or corresponding special technical features for the following reasons:

The Groups I+ formulas do not share a significant structural element responsible for detecting cancer requiring the selection of
alternative target cfRNAs where “A method of detecting cancer in a subject, the method comprising: (a) measuring a plurality of target
cell-free RNA (cfRNA) molecules in a sample of the subject, wherein the pluralily of target cfRNA molecules are selected from one or
more lranscripts of Table 11; and (b) detecting the cancer, wherein detecting the cancer comprises detecting one or more of the target
cfRNA molecules above a threshold level.”

Additionally, even if Groups |+ were considered to share the technical features of a method of detecting cancer in a subject, the method
comprising: (a) measuring a plurality of target cell-free RNA (cfRNA) molecules in a sample of the subject; and (b) detecting the cancer,
wherein detecting the cancer comprises detecting one or more of the target cfRNA molecules above a threshold level; a method of
measuring a plurality of target cell-free RNA (cfRNA) molecules in a sample, the method comprising: (a) enriching for the plurality of
target cfRNA molecules, or cDNA molecules thereof, to produce an enriched sample of polynucleotides; and (b) sequencing the
polynucleotides of the enriched sample, or amplification products thereof. However, these shared technical features do not represent a
contribution over the prior art.

Specifically, US 2019/0316184 A1 to Natera, Inc. discloses a method of detecting cancer in a subject (a method for monitoring and
detection of early relapse or metastasis of cancer ...a sample of blood or urine or a fraction thereof from a patient, Para. {0003]), the
method comprising: (a) measuring a plurality of target cell-free RNA (cfRNA) molecules in a sample of the subject (levels of total or
particular ...cfRNA, Para. [0311]; wherein a higher relative allele frequency compared to the other single nucleotide variants of the
plurality of single nucleotide variant loci is indicative of a clonal single nucleotide variant in the breast cancer, Para. [0018]; nucleic acids
isolated from a sample of blood or urine or a fraction thereof from a patient, Para. [0003]); and (b) detecting the cancer (detected and the
presence of the at least 2 or at least 5 SNVs is indicative of early relapse or metastasis of breast cancer, Para. [0007]), wherein
detecting the cancer comprises detecting one or more of the target cfRNA molecules above a threshold level (detecting early relapse or
metastasis of MIBC when two or more patient-specific single nucleotide variants are detected above a predetermined confidence
threshold, Para. [0078]); levels of total or particular ...cfRNA, Para. [0311]); a method of measuring a plurality of target cell-free RNA
(cfRNA) molecules in a sample (levels of total or particutar ...cfRNA, Para. [0311]; wherein a higher relative allele frequency compared to
the other single nucleotide variants of the plurality of single nucleotide variant loci is indicative of a clonal single nucleotide variant in the
breast cancer, Para. [0018]; nucleic acids isolated from a sample of blood or urine or a fraction thereof from a patient, Para. [0003]), the
method comprising: (a) enriching for the plurality of target cfRNA molecules, or cDNA molecules thereof, to produce an enriched sample
of polynucleotides (the sample is enriched for cancer cells or for DNA or RNA from cancer cells, Para. [0533]; levels of total or particular
...cfRNA, Para. [0311]; wherein a higher relative allele frequency compared to the other single nucleotide variants of the plurality of
single nucleotide variant loci is indicative of a clonal single nucleotide variant in the breast cancer, Para. [0018]; nucleic acids isolated
from a sample of blood or urine or a fraction thereof from a patient, Para. [0003]); and (b) sequencing the polynucleotides of the enriched
sample, or amplification products thereof (a SNV amplification/sequencing reaction is performed on one or more tumor samples from the
individual, Para. [0207]; the sample is enriched for cancer celis or for DNA or RNA from cancer cells, Para. [0533]).

The inventions listed in Groups |+ therefore lack unity under Rule 13 because they do not share a same or corresponding special
technical features.

Form PCT/ISA/210 (extra sheet) (July 2019)
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