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INTERNATIONAL SEARCH REPORT

JP 2024-513187 A 2024.3.22

Intermational application No
PCT/US2022/022184

INV.
ADD .

A. CLASSIFICATION OF SUBJECT MATTER
C1201/6806

According to Imternational Patent Classification {IPC) or to both national classification and IPC

B. FIELDS SEARCHED

c129

Minimum documentation searched (classification system followed by classification symbols)

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

Elsatronic data base consulted during the inlernational search (name of data base and, where prasticable, ssarch terms used)

EPO-Internal, WPI Data, BIOSIS, EMBASE

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of documert, with indication, where appropriate, of the relevant passages Relevant 1o ¢laim No.

X WO 2020/132628 Al (CUARDANT HEALTH INC 1-3,6,
[US]) 25 June 2020 (2020—-06-25) 11-18
paragragphs [0138], [0117], [0188],
[0210]; eclaims 1, 5; figure 1A

X WO 2020/072990 Al (ARC BIO LLC [US]) 1-3,6,
9 April 2020 (2020-04-09) 11-18
paragraph [0496]; claims 1, 76

X WD 2017/165864 Al (KARIUS INC [US]) 1-3,86,
2B September 2017 (2017-09-28) 11-18
paragraph [0269]; claim 1; figure 4;
aexample 7

X WO 2019/002366 Al (HOFFMANN LA ROCHE [CH]; 1-3,6,
ROCHE DIAGNCSTICS GMBH [DE] ET AL.) 11-18
3 January 2019 {2019-01-03)
claime 1, 15; figures 1, 2B

—f—

E Further documents are listed inthe continuation of Box C.

|I| See patent family annax.

* Speocial categorios of cited documents :

"A" document defining the general state of the art which is not considerad
o bs of particular relsvance

"E" sarlier application or patent but published on or after the international
filing date

"L" documenl which may throw doubts on priority claim{s) ar which is
cited to establish the publication date of anather citation or other
spacial reason (as specifiad)

"' dogument referring to an oral disclosurs, uge, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority data claimad

“T* later document published after the international filing date ar priort
date and not in conflict with the application but cited to understan
the principle or theory underlying the invention

"X" document of particular relevance;; the elaimed invention cannot be
considared novel or cannot ba considered to involve an invertive
step when the document is taken alone

"Y' document of particular relevance;; the dlaimed invention cannot be
considered to involve an inventive step whan the document is
compinad with ene or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the sama patant family

Date of the actual completion of the international search

16 June 2022

Date of mailing of the intemational ssarch report

16/08/2022

Nams and mailing address of the ISA/
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswik
Tel. (+31-70) 340-2040,
Fax: (+31-70) 340-3016

Authorized officer

Rautar, Uwe

Form PCTASA/210 (second sheet) (April 2005)
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C{Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Gitation of docurment, with indication, where appropriate, of the relevant passages Relevant 10 claim No.
A WO 20187231818 Al (LIFE TECHNCLOGIES CORP 1-6,
[UE]) 20 December 2018 (2018-12-20) 11-18
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INTERNATIONAL SEARCH REPORT FOT/O

Box No.ll Observatlons where certaln clalms were found unsearchable {Continuation of Item 2 of first sheet)

This inlemational search report has not been established in respect of cerlain claims under Arlicle 17(2Xa) for the fallowing reasans:

1. l:‘ Claims Nos.:

because they relale to subject matter not required 1o be searchad by this Autherity, namely:

2. D Claims Nos.:

because they relale to parts of the intemational application that do nat comply with the prescribed requirements te such
an extent that no meaningful international search can be carried out, specifically:

3. || ciaims Nos:

becauss they are dapandent dlaims and are not drafled in accordance with the second and third sentences of Rule 6.4(a).

Box No.lll Observatlons where unity of Invention Is lacking {Continuation of Item 3 of first sheet)

This Intemational Searching Aulhority found multiple inventions in this international application, as follows:

see additional sheet

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

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

3. 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.:

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

1-6{completely); 11-18(partially)

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

I:‘ No protest accompanied the payment of additional search fees.

Form PCTASA/210 {continuation of first sheet (2)) (April 2005}
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Inlernational Application No. PCT/us2022 /022184

FURTHER INFORMATION CONTINUED FROM PCTASA 210

This International Searching Authority found multiple (groups of)
inventicons in this international applicaticn, as Follows:

1. claims: 1-6(completely); 11-18(partially)

A pool of nacleic acid standards of different lengths,
wherein the nucleic acid standards comprise a unique
molecular identifier (UMI) and: a. a 5' universal
oligonucleotide, wherein the 5' universal oligonucleotide is
the same for all standards:b. a 3' universal
eligonuclectide, wherein the 3' universal cligonucleotide is
the same for all standards; and ¢. at least one region
between the UMI and the 5' universal cligonuclectide and/or
between the UMI and tha 3' universal ocligonuclactide;wherain
the length of the at least one region determines the length
of the standard.

2. claims: 7-10(completely); 11-18 (partially)

A pool of nucleic acid standards of different lengths,
wherein the nucleic acid standards comprise a UMI and: a 5'
partially overlapping cligonuclectide, wherein the 5'
partially cverlapping cligonuclectide is identical over at
least a portion of its sequence for all the standards;
and/orb. a 3' partially overlapping oligonucleotide, wherein
the 3' partially overlapping oligonucleotide is identical
ovar at least a portion of its sequence for all thae
standards; wherein the lengths of the 5' partially
overlapping oligonuclectide and/or the 3' partially
overlapping eoligonuclectide determines the length of the
standard,

3. claims: 19-30

A method of generating a poel of nucleic acid standards
comprising: a. providing multiple copies of at least one
sequence of interest comprising nucleic acids;b. providing a
collection of oligonucleotides each comprising a UMI; and o,
ligating at least one sequence of interest of (a) and at
least one oligonuclectide comprising a UMI of (b)

optionally the methcd including insertion cligonucleotides
of varying lengths.

4. eclaims: 31-47

A method of normalizing amplicon aize bias comprising:a.
combkining a sample comprising a target nucleic acid with a
pool of nucleic acid standards of different lengths, wherein
each standard comprises a UMI;b. amplifying the standards
and amplicons of a sagquenca of intaraest comprised in tha
target nucleic acid;c, sequencing the standards and the
amplicons of the sequance of interast to genarata saquencing
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FURTHER INFORMATION CONTINUED FROM PCTASA 210

data;d. determining a bias profile based on amplicon aize
using sequencing data from the standards; ande. normalizing
amplicon size bias using the bias profile.

5. claims: 48-77

A method of determining the presence of DNA damage in a
library comprising one or more library molecule, wherein
each library molecule comprises a double—stranded DNA insert
with a hairpin adapter at each end of the insert,
compriging: a. denaturing the first stand and second strand
of the double-stranded DNA inserts comprised in library
molacules;b, annealing a forward primer and a reverse primer
to library molecules;c. amplifying to produce library
amplicons; andd. assessing the presence of DHA damage based
on the number of library amplicongs produced.

6., claims: 78-113

A method of quantifying DNA damage in a sample comprising
DNA using fluorescence comprising: a. combining: i. an
aliquot of a sample comprising DMHA,ii. one or more DNA
repair enzyme; and iii. dNTPs, wherein one cor more dNTP is
fluorescently labeled;b. preparing repaired DNA;c.
dephospherylating the phosphates from dNTPs; d. binding the
repairad DNA to carboxylate or callulose beads;e. eluting
the bound repaired DMA from the carboxylate or cellulose
beads with a resuspensicn buffer; and £. measuring
flucrescence of the repaired DNA to determine the amcunt of
DNA damage.
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