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LD4-adap5-1 | AATGATACGGCGACCACCGAGATCTACACCTTGAACGGACTGTCCACT
LD4-adap5-2 | AATGATACGGCGACCACCGAGATCTACACGAGCCTACTCAGTCAACG'T
LD4-adap5-3 | AATGATACGGCGACCACCGAGATCTACACGCTTGTAAGGCAGGTTAGHT
LD4-adap5-4 | AATGATACGGCGACCACCGAGATCTACACCAAGCGTCTTACATGGTC* T
LD4-adap7-1 | CAAGCAGAAGACGGCATACGAGATCACCGAGCGTTAGACTAC* T
LD4-adap7-2 | CAAGCAGAAGACGGCATACGAGATGTGTCGAACACTTGACGG* T
LD4-adap7-3 | CAAGCAGAAGACGGCATACGAGATCTGATCTTCAGCTGACTG* T
LD4-adap7-4 | CAAGCAGAAGACGGCATACGAGATGAATCTGAGGCACTGTACT

LD4-brid5-1 P-
GTGGACAGTICCGTTCAAGNNNAGATCGGAAGAGCGTCGTGTAGGGAAAGAGTGTT
TACATAGTTATCCGCTAGACTCTGACGTGTTGATCCTCGAAGC

LD4-brid5-2 P-
CGITGACTGAGTAGGCTCNNNAGATCGGAAGAGCGTCGTGTAGGGAAAGAGTGTT
TACATAGTTATCCGCTAGACTCTGACGTGTTGATCCTCGAAGC

LD4-brid5-3 P- 11
CTAACCTGCCTTACAAGCTNNNAGATCGGAAGAGCGTCGTGTAGGGAAAGAGTGTT
TACATAGTTATCCGCTAGACTCTGACGTGTTGATCCTCGAAGC

LD4-brid5-4 P- 12
GACCATGTAAGACGCTTGANNNAGATCGGAAGAGCGTCGTGTAGGGAAAGAGTGT
TTACATAGTTATCCGCTAGACTCTGACGTGTTGATCCTCGAAGC

LD4-brid7-1 P- 13
GTAGTCTAACGCTCGGTGNNNAGATCGGAAGAGCACACGTCTGAACTCCAGTCAC
CAATCTATAAGTTGCTTCGAGGATCAACACGTCAGAGTCTAGC

LD4-brid7-2 P- 14
CCGTCAAGTGTTCGACACNNNAGATCGGAAGAGCACACGTCTGAACTCCAGTCAC
CAATCTATAAGTTGCTTCGAGGATCAACACGTCAGAGTCTAGC

LD4-brid7-3 P- 15
CAGTCAGCTGAAGATCAGTNNNAGATCGGAAGAGCACACGTCTGAACTCCAGTCAC
CAATCTATAAGTTGCTTCGAGGATCAACACGTCAGAGTCTAGC

LD4-brid7-4 P- 16
GTACAGTGCCTCAGATTCANNNAGATCGGAAGAGCACACGTCTGAACTCCAGTCAC
CAATCTATAAGTTGCTTCGAGGATCAACACGTCAGAGTCTAGC

Ol | ~N| | | & W] N =

=]

INATVEALE— s TFr—D -sHHCODECT Oy h—
LD4-HybBlk1 | AGATCGGAAGAGCGTCGTGTAGGGAAAGAGTGTTTACATAGTTATCCGCTAGACTC 17

TGACGT-3C
LD4-HybBIk2 | AGATCGGAAGAGCACACGTCTGAACTCCAGTCACCAATCTATAAGTTGCTTCGAGG 18
ATCAAC-3C
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INTERNATIONAL SEARCH REPORT International application No.

PCT/US 21/62966

A. CLASSIFICATION OF SUBJECT MATTER
IPC-  C12Q 1/68, C12Q 1/6869, G16B 30/20 (2022.01)

CPC - C12Q 1/6806, C12Q 1/6855, C12Q 1/6869, C12Q 2525/191, C12Q 2535/119, C12Q 2535122

According to Tnternational Patent Classification (IPC) or to both national classification and IPC
B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
Sae Search History docurment

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

Electronic data base consulted during the intemational search (name of data base and, where practicable, search terms used)
See Search History document

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant 1o claim No,

¥ US 2020/0115752 A1 (LIFE TEGHNOLOGIES GORPORATION) 16 April 2020 (16.04.2020), | 1-4, 25-38, 59-65
para [0064], [0069) -[0070], [0081), [0057), (0097), [0111], [0118], [(122], [0180], [0191], [0195],
[0198), (0202], {0228], [0244], {0305)-[0306], Claim 1, Claim 4, Figure 1A, Figure 1B, Table 12

Y US 2019/0241953 A1 (ROCHE SEQUENCING SOLUTIONS, INC.) 08 August 2019 1-4, 25-36, £9-65
[08.08.2018). para [0026], [0042], [0047]-[0048], [0D61], [0083], [D06S5], [0068], (0070], Claim 1,
Claim 12, Figure 1, Figure 2, Figure 8, Abstract

¥ US 2018/0121588 A1 (VITO NV (VLAAMSE INSTELLING VOOR TECHNGOLOGISCH 27, 29,31
ONDERZOEK)} 03 May 2018 (03.05.2018). para {0007], Claim 4, Abstract

D Further documents are listed in the continuation of Box C. D See patent family annex.

* Special gories of cited do » “T"  later document published after the international filing date ar priority -

“A"  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or thevry underlying the invention

“D" d cited by the appli in the international application’ “X"  document af particular relevance; the claimed invention cannot be

“E" earlier application or patent but published on or afer the international tansidered novel or cannot be considered to invalve an inventive step

filing date when the document is taken alone

“L" document which mnﬁ throw doubts on priority claim(s) or which “Y” document of particular relevance; the claimed invention cannot
is ¢ited 1o establich the publication date of another citation or other be considered to involve an inventive step whea the document is
special reason (as specified) combined with one or more other such documents, such combination

“0"  document refercing to an oral disclosure, use, exhibition orother means being obvious to a person skilled in the art

“P”  document published prior to the international filing date but later than  “&”  docunient member of the same patent family
the priority date claimed X

Date of the actual completion of the international search Date of mailing of the international search report
23 March 2022 APR I 5 zm

Name and mailing address of the ISA/US Authorized officer

Mail Stop PCT, Afin: ISAJUS, Commissioner for Patenis Kari Rodriquez

P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-8300 Telephone No. PCT Helpdesk: 571-272-4300

Form PCT/ISA210 (second sheet) (July 2319}
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INTERNATIONAL SEARCH REPORT ' International application No.

PCT/US 21/62068

Box No. 1I 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:

1. D 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 preseribed requiremenis to such én
extent that o meaningful intermnational search can be carried out, specifically:

3. Claims Nos.: 5-24, 37-46, 66-82, 84-91 i . X
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  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:
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 ic be searched, the appropriate additional search fees must be paid.

Group |- claims 1-4, 25-36, 58-65, drawn to an isolated nuclaic acid complex.

Group II: claimg 47-58, B3, 92, drawn {o a methed of preparing a sequencing library.

——--—Please see continuation in first extra shest-—---cceee—meee

. EI 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 ¢laims 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 applican, this international search repert covers
only those claims for which fees were paid, specifically claims Nos.:

4, m Mo 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.:
1-4, 25-36, 59-65

Remark on Protest I:] The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.

I:I 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 proiest accompanied the payment of additional search fees.

Form PCT/ISA/210 {continuation of first sheet (2}) (July 2019)
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INTERNATIONAL SEARCH REPORT Intornational application Mo,

PCT/US 21/62966

Continuation of Bex No. |11, 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 bacause, under PCT
Rule 12.2, they lack the sarme or corresponding special technical features for the fallowing reasons:;

Special Technical Faatures

Group | includes the special technical feature of a composition which differs from the speclal technical feature of a method, as disclosed
by Group Et.

Common Technical Features

The inventions of Groups | and Il share the technical feature of sequencing adapter having a first end, a second end and a central:
porticn positioned between the first and second ends.

Howevar, these shared technical features do not reprasent a contribution over prior art In view of US 2020/0115752 A1 fo Life
Technalogies Corporation (herainafter 'LTC') and US 2018/0241853 A1 to Roche Sequencing Solutions, Inc. {(hereinafter *“Roche*).

LTC teaches (instant caim 25) an adapter having a first end, a second end and a central portion positionad betwean the first and sacond
ends, wherein the first end comprises a first duplex comprising a first oligonucteotide annealed to a second cligonuclestide, wherein the
sacond end comprises a second duplex comprising a third oligonuclestide annealed to a fourth oligonuclectide, and whaerain the sacond
and the fourth aligonuclectides are annealed to one another over a region complamentarity to form a third duplex that is positioned in the
cantral portion (abstract, Blocking oligonucleotide adaptors can be uged to reduce the formation of adaptor dimers or trimers (or higher-
order concatemers) which can improve the yield of desirable polynucteotide-adaptor products in any recombinant nucleie acid workRow,
Blocking oligonucleotide adaptors can comprisa a double-stranded ollgy leoctide adaptor (duplex) having an ovarhang cohesiva
portion that anneals with a blocking oligonucieotide which can be a separate single-stranded oligonucteotide.; para [00M8], FIG. 1A is a
schematic showing a non-limiting exarnple of a left and a right blocking oligenuclectide adaptor used to circularize a polynugleotide of
interest.....(Bottom) A third single-stranded oligonucleotide (blocking cligonucleotide) can be removed and the cverhang portions from
the left and right blocking oligonucleotide adaptors anneal with each other to circularize the polynucleotide of interest. For the sake of
clarity, the diagram shows only a portion of the polynucleotide of interest.}, but does not spacifically teach wherein the sequencing
adapter further comprises a pair of read primer binding sites on either side of the thid duplex in single stranded regions.

Roche teaches a sequencing adaptor suitabla for sequencing circutar nucieic acld (abstract, constructing libraries for singla-moleculs
sequencing and a composition therefore.; para [0061], FIG. 1 deptets a single-stranded (denatured) library meleculs.... Ligation of a
single double-stranded adaptor to a double-stranded target motecule resulted in a double stranded circular molacule that can ba
denalured lo yield structures depicted in FIG. 1. BC are barcodes present in the adaptor. Each adaptor contains two identical barcodes.
In some embodiments, differant barcodes may be used.....R and F are binding sites for a reverse ‘and forward sequencing primers
respectively. One of skill in the art will immediately appreciate that a single strand of nucleic acid (such as depicted in FIG. 1) contains a
binding site {complemeantary sequence) for ane primer (the F primer in FIG. 1), and the identical sequence to the opposite facing primer
(R primer in FIG. 1}, while the complementary strand (not shown in FIG. 1) would have identical sequence to the F primer and the
binding site {complementary sequence) to the R primer. STOP is the strand synthesis tarminator.; [0063), FIG. 2 depicts initiation of the
first strand synthesis wharein tha F primer binds to the primer binding site in the library molecule. The primer has an additional non-
complemantary sequence at its 5-end. The additional sequance can contain a functional element, e.9., a sequencing primer binding site
(P5).). Given thet LTC also teaches sequencing circular nuclelc acid (para [0069], Provided herain are blocking oligonucleotide adaptors
that can be used as part of a workflow for joining together the two ends of a polynucleotide to form a circutar molecule. In some
embodiments, workflows can be used to prepare mate pair libraries for any next generation sequencing platform.), it would have beaen
obvious to ong of ordinary skill In the art to have provided read primer binding sites (Roche, Fig. 2, "P5-F) to the blocking
oligonucleotide adaptor of LTC, facHitating the process of nucleic acid sequencing.

As said technical faatures were known in the art at the time of the invention, these cannot be considered special technical features that
would ctherwlse unify tha groups.

Groups | and il therefore lack unity under PCT Rule 13 because they do not share a same or comesponding special technical feature.
ltem 4 (continuad}:

Clalms 5-24, 37-46, 66-82, 84-91are improper multiple dependent claims because they are dependent claims and are not drafted In
accordance with the second and third sentances of Rule 6.4(a).

Form PCT/ISA/210 (extra sheet) (July 2019)
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INTERNATIONAL SEARCH REPORT . International application No.
PCT/US 21/62966
Box No. I Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet)

1. With regard to any nucleotide and/ot amino acid sequence disclosed in the international application, the international search was
carried out on the basis of a sequence listing:

a. forming part of the international application as filed:
m in the form of an Annex C/ST.25 text file,
D on paper or in the form of an image file.

b. furnished together with the international application under PCT Rule 13¢¢r 1(a) for the purposes of intermational search
only in the form of an Annex C/ST.25 text file.

<, I:l furnished subsequent to the international filing date for the purpeses of international search only:
in the form of an Annex C/ST.25 text file (Rule 13er1(a}).
on paper or in the form of an image file (Rule 134e- 1(b) and Administrative Instructions, Section 713).
2. [:I In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required

statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

3. Additional comments:

Form PCT/ISA/210 (continuation of first sheet (1}) (July 2019)
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