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INTERNATIONAL SEARCH REPORT

JP 2022-533801 A 2022.7.25

Internationat application No.

PCTIUS20/31163

A. CLASSIFICATION OF SUBJECT MATTER

CPC - C12Q 1/6869, 1/6874, 1/6806, 1/68

IPC - C12( 1/6869, 1/6874, 1/6806, 1/68 (2020.01)

Acecgrding to [nternational Patent Classification (IPC) or to both national ¢lassification and IPC

B.  FIELDS SEARCHED

Hae Search History documeant

Minimum documentation searched (classification system foltowed 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 intemational search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

[aD84], [0137], [0226)

O FI<X P

10.1038/541598-018-41215-2

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2018/0363047 A1 {ILLUMINA CAMBRIDGE LIMITED) 20 December 2018; paragraphs 1.5
- [3012]-[0013), [0038], [0047), [0117]-[0118] J—
Y 41-43
1-3, 40, 58-62

US 2014/0315724 A1 {ZHOU, W et al.} 23 October 2014; paragraphs [0011). [0014], [0016), 41-43

1-3, 40, 58-62

«| (PENG, Q st al.) Targeted Singte Primer Enrichment Sequencing with Single End Duptex-UMI. | 1-3, 40, 58-62
Scientific Reports. 18 March 2019, Val. 9, No. 4810; abstract; DOI:

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

D See patent family annex.

*  Special categories of cited docoments:

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

“D" d cited by the applicant in the i ional application
“E" earlier application or patent but published on or after the international
filing date

“L" document which may throw doubts or priority claim(s) or which
is cited to establish fz:ul:nlu:at-mn dale of another citation or other
special reason (as specified

“0™ documentreferringtoan oral disclosure, use, exhibition orother means

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

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

“X" decument of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to invalve an inventive siep
when the document is taken alone

“Y" document of particular relevance; the ¢laimed invention cannot
be considered to involve an inventive step when the document 18
combined witl one or more other such documents, such combination
being cbvious 1o a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

18 September 2020 {18.09.2020)

Date of mailing of the international search report

g9 0cT W1

Name and mailing address of the ISA/US

Meail Stop PCT, Attn: 1SA/US, Commissicner for Patents
P.O. Box 1450, Alexandria, Virginla 22313-1450

Facsimile Mo. §71-273-8300

Authorized officer
Shane Thomas

Telephene No. PCT Helpdesk: 571-272-4300

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

10

20

30

40

50
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INTERNATIONAL SEARCH REPORT International applieation No,
PCTAIS20/31163

Box No, 11 Observations where certzin claims were found unsearchable {Continuation of item 2 of first sheet)

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

1. ‘:l Claims Nos.:

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

2. D Clrims 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:

1 Claims Nos.: 8-39, 44-57, 63-65, 70.71
because they are dependent claims and are not drafied in accordance with the second and third sentences of Rule 6.4(a).

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

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

This application contains the fallowing inventions or groups of inventions which are nat so linked as te form a single general inventive
concapt under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional gxamination faes must bae paid.

Group |, Clairns 1-5, 40-43, and 58-52 are directed toward mathods of generating sequence reads comprising extension of a primer
through a first, second, and third region.

Group It, Claims 66-69 are directad toward a mathod of synchrenizing sequencing primers within a sequencing eluster.

-*_Continued on supplemental page-***-

1. D 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 fecs were paid, specifically claims Nos.:

4. [>¢ Worequired additional seacch 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.:

1-6, 40-43, and 58-62

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

I:' The additional search fzes 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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(112) JP 2022-533801 A 2022.7.25

INTERNATIONAL SEARCH REPORT Intemnational application No.

PCTAS20/31163

-*_Continued from Box No. il: Observations where unity of invention is lacking-*"*-

The inventions listed as Groups | and |l 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 special technical features of
Group | include wherain extensicn of the primer through the second region of the polynuclectide within the first copy of the polyaucleotide
proceeds faster than the extension of the primer through the first region, not prasent In Group 11; the special tachnical faatures of Greup Il
include synchronizing sequencing primers, not present in Group 1.

Groups | and H share the technical features including: hybridizing primers o polynuclectide copies; (b) extending the primers through a
fiest region of the polynucleotide copiss using labslad nuclectides; (¢} extending the primers through a second reglon of the
palynucleatide copies, wherain a mixture of at laast two different types of nuclectide bases arg used; and {d) extending the primars
through a third region of the pelynucleotide copies using labaled nuclactides.

However, these shared technical features are previously disclosed by US 2018/0363047 A1 to lllumina Cambridge Limited (hereinafter
“Illumina').

llumina discloses hybridizing primers to polynuctectide copies (hybridizing primers to polynuclaotige copies; paragraph [0176]); (b)
extanding the primers through a first region of the polynuclectide copies {extending the primers through a first region of the
polynuclectide copies paragraphs [0012], [0177]) using labeted nucleotides {paragraphs [0190], [0192]}): (¢) extending the primers
through a second ragion of tha polynuclectide copies (extending the primers through a second region of the polynucleatide coples;
paragraph [0013]), wherein a mixture of at least two different types of nucleotide bases are used (wherein a mixture of at least two
diffarent types of nuclaotide bases are used; paragraphs [0190), [0162]).

lllumina does not disclose extending the primers through a third regicon of the polynuclectide copies using labeled nucleotides. However,
it would have been obvious to a person of ordinary skill in the art at the time the invention was made to have to have madified the
disclosure of lllumina to have repeated the steps required to extend a primer hybridized to a second region of a polynucleotide copy on a
third ragion using an apprepriate primar, in order to obtain a saquence read for a third ragion of the same polynucleotide copy.

Since none of the special technical features of the Groups | and |l inventions is found in more than one of the inventiens, and since all of
the shared technical features are previously disclosed by the lllumina reference, unity of invention is lacking.

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