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Golantifier™) AND {adaptor™) and IC={CIENAE00 OR CIZNTEMQ OR

CANIE/TT OR C1aP18/34 OR C12Q1/88 OR C40BRH00 OR

P CAOR2G/041) and CPC={{R1201/8880 OR G120018874 OR

CIFQERATAIAN OR GTZQ2R258/118)) and UC={(4356/8.1 OR 435/6.11
OF B082 OR S0R/33 OR 8382311 OR BAG/24.2 OR 838/35.3%

20 | Fis{{nucleic acid} and {sequenc®) AND (fag*} AND (duplicate™) AND 44
{identifier) ARD {adaptor™)) and G0 52“\1’5 S0 GR GIZNSAG OR
CTENISAT OR C1ZP19/34 OR G201 OR C4O0RRM00 OR
CAGBRGN4Y; and (“*‘«?"”H*\}‘x?m*%ﬁw OR C13QU8E74 OR
OT2CRE3TIA3 OR 1 :Z::S:“ 5 '“} and UC={{4358/8.1 OR 4386 11
QR SO8/2 OR 80823 GR 5368231 GR 836342 OR H82831)

SOOGLE PATENT www.gooale condadvanced  palent search

No. of Hils | Text Siring

8,248 Single Primer Bxdsusion (BPET) Heaclion

808 indaxing primer binding site
424G method of oblaining duplicate sequence reads, agated adaptor on § and,
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Date of Searchy 18 February 2018

fndex sitg .
B3 meii’sﬁd of detecting duplicated sequence, ligated adaplor on & and, index
\L{A—&s
5430 Segusnaing duplicate nuclein aoid fragments
662 Saquencing duplicale nuclelo aoid fragments and ligated adaplor at &' end
3,88 | identifving a doplicats reads
4720 entify duplicate sejuenus rmads .
8§17 s comprising adaptor, index primer binding sle, index site
1 HR.000 a method for mulliplexing dunlicate sequencing read
1,020 Barcoding nuglsic acids
383,000 universal indexding primar binding site

Computer Accessed Text Databases é’ﬁamm}xf
The Patent Analyst saarchad the following complier sccaased toxt databases:

GOOGLE: www.google.aom

Ssarch Qunry Homs found
#1 A method for detecting o duplicale sequenting rea (§ 81200000
#2 mt@:tsng duplicats seguence reads using multinlex and 8,800

figated adaptors
#3 indexing primer binding site and adaplors 738000

PUBMED: www.nebinbanihgovipubmediadvanced

Search Qugry , Hems found
______ #1 SUHROEDER, Ban 1
#2 SCDLN CK Jonathan{Author] B
#3 AMORESE DouglasiAuth] &

Dats search was “M“}gﬁf ted: 18 February 2018
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referenced by either a published application, an application open to public inspections or an issued patent,

A record from this system of records may be disclosed, as a routine use, {o a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

EFS Web 2.1.17

Tecan Ex. 2021, Page 758 of 1314
QIAGEN Sciences, LLC v. Tecan Genomics - IPR2025-00026



Attorney Docket No. NUGN-001/01US 301735-2003
Serial No. 14/540,917

IN THE CLAIMS:

1. (Currently Amended) A method for detecting a duplicate sequencing read from a
population of sample sequencing reads comprising:
a) ligating an adaptor to a 5 end of each nucleic acid fragment of a plurality of

nucleic acid fragments from one or more samples, wherein the adaptor comprises:

(1) an indexing primer binding site;

(i1) an indexing site;

(ii1) an identifier site_comprising at least 8 nucleotides; and
(iv) a target sequence primer binding site;

b) amplifying the adapter-nucleic acid fragment ligated products;

c) generating a population of sequencing reads from amplified adapter-nucleic acid
fragment ligated products; and

d) detecting the population of sequencing reads comprising a sequencing read with a
duplicate identifier site and target sequence;

wherein the indexing site is unique amongst a subset of the plurality of nucleic acid

fragments and is an index for multiple polynucleotides: and wherein the sequence of the

identifier site is not conserved across all adaptor sequences.

2. (Original) The method of claim 1, wherein the method further comprises removing from
the population of sequence reads the sequencing read with a duplicate identifier site and
target sequence.

3. (Original) The method of claim 1, wherein the identifier site is sequenced with the

indexing site.

120320104 v3
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4. (Withdrawn) The method of claim 1, wherein the identifier site is sequenced separately
from the indexing site.

5. (Withdrawn) The method of claim 1, wherein the identifier site is sequenced with the
target sequence.

6. (Withdrawn) The method of claim 1, wherein the identifier site is sequenced separately
from the target sequence.

7. (Original) The method of claim 1, wherein the adaptor comprises from 5 to 3’:

(1) the indexing primer binding site;

(ii) the indexing site;

(iii) the identifier site; and

(iv) the target sequence primer binding site.

8. (Withdrawn) The method of claim 1, wherein the adaptor comprises from 5’ to 3”:

(1) the indexing primer binding site;
(i1) the indexing site;
(iii) the target sequence primer binding site; and

(iv) the identifier site.
9. (Original) The method of claim 1, wherein the plurality of nucleic acid fragments is
generated from more than one sample.
10. (Original) The method of claim 9, wherein the nucleic acid fragments from each sample
has the same indexing site.
11. (Original) The method of claim 10, wherein the sequencing reads are separated based on

the indexing site.

120320104 v3
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12. (Original) The method of claim 11, wherein the separation of sequencing reads is
performed prior to step d).

13. (Original) The method of claim 1, wherein the nucleic acid fragments are DNA
fragments, RNA fragments, or DNA/RNA fragments.

14. (Original) The method of claim 13, wherein the nucleic acid fragments are genomic DNA
fragments or cDNA fragments.

15. (Original) The method of claim 1, wherein the indexing site is between 2 and 8§
nucleotides in length.

16. (Original) The method of claim 1, wherein the indexing site is about 6 nucleotides in
length.

17. (Currently Amended) The method of claim 1, wherein the identifier site is betweent-and
& at least 10 nucleotides in length.

18. (Original) The method of claim 1, wherein the identifier site is about 8 nucleotides in
length.

19. (Original) The method of claim 1, wherein the indexing primer binding site is a universal
indexing primer binding site.

20. (Original) The method of claim 1, wherein the target sequence primer binding site is a
universal target sequence primer binding site.

21. (Currently Amended) A kit comprising a plurality of double-stranded adaptors, wherein

cach adaptor comprises:

(1) an indexing primer binding site;

(i1) an indexing site;

(ii1) an identifier site_comprising at least 8 nucleotides; and
4

120320104 v3
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(iv) a target sequencing primer binding site;

wherein the kit further comprises one or more oligonucleotide primers, reagents for

amplification, and instructions for employing the kit; wherein the plurality of adaptors,

one or more oligonucleotide primers, and reagents for amplification are separately

contained: wherein the indexing site is unique amongst a subset of the adaptors and is an

index for multiple polynucleotides; and wherein the sequence of the identifier site is not

conserved across all adaptor sequences.
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In Re Application of: AMORESE, Douglas, Confirmation No.: 7076

ct al.
Application No.: 14/540,917 Group Art Unit: 1637
Filed: November 13, 2014 Examiner: Teresa E. Strzelecka
For: COMPOSITIONS AND METHODS FOR IDENTIFICATION OF A DUPLICATE
SEQUENCING READ
Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
AMENDMENT/RESPONSE TO OFFICE ACTION
In response to the Office Action dated May 20, 2015, this paper is timely filed within the
3-month period for reply ending August 20, 2015. Please amend the above-identified patent
application in the following manner:
Amendments to the Claims are reflected in the listing of the claims which begins on
page 2 of this paper.

Remarks/Arguments begin on page 6 of this paper.
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REMARKS

L Status

Claims 1-21 are pending; claims 4-6 and 8 have been withdrawn from consideration; and
claims 1-3, 7, and 9-21 have been examined on the merits.

Claims 1, 17, and 21 have been amended. Support for the amendment of claim 1 can be
found in the specification in at least paragraphs [0029], [0030], and paragraphs [0084] — [0091]
which describe the random or semi-random nature of each of the identifier sequences/sites.
Support for the amendment of claim 17 can be found in at least paragraph [0030]. Support for the
amendment of claim 21 can be found in the specification in at least paragraphs [0028] — [0030],
[0071], [0072], [0074], and [0084] — [0091].

No new matter is introduced by way of amendment. Accordingly, entry thereof is
respectfully requested. Upon entry of this amendment, claims 1-3, 7, and 9-21 are under

examination.

II. Restriction/Election Requirement
The Examiner is thanked for the rejoinder and consideration of claim 21, which is

directed to a kit comprising adaptors of the presently claimed subject matter.

1. 35U.S.C.§101

Claim 21 is rejected as allegedly directed to a judicial exception. The Examiner asserts
that the claim is drawn to a “plurality of adaptors, i.e., nucleic acid sequences, comprising an
indexing primer binding site, an indexing site, an identifier site and a target sequencing binding

site.” Office Action, p. 4. The Examiner then alleges that because no specific sequences are
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claimed, “the claim is drawn to a plurality of oligonucleotides which have corresponding
sequences occurring in nature.” Id. The Examiner also states that the claim does not “include
additional elements that are sufficient to amount to significantly more than the judicial exception
because no other structural elements are claimed.” Office Action, p. 5. Applicant respectfully
traverses this rejection.

Solely for expediting prosecution, claim 21 has been amended to further recite
oligonucleotide primers, reagents for amplification, instructions, and the limitations of the
plurality of adaptors of instant claim 1. Instant claim 21 is drawn to a unique grouping of specific
oligonucleotides. The plurality of adaptors claimed in the kit comprise an indexing primer
binding site, an indexing site, an identifier site comprising at least 8 nucleotides, and a target
sequencing primer binding site. The indexing site is unique amongst a subset of the adaptors and
is an index for multiple polynucleotides, and the sequence of the identifier site is not conserved
across all adaptor sequences. The instantly claimed plurality of adaptors cannot be equated to
corresponding sequences occurring in nature. Furthermore, the amended claim now reads on a
kit that cannot simply be interpreted as any composition of oligonucleotides. Accordingly,

withdrawal of the rejection is respectfully requested.

V. 35 U.S.C. § 102(a)(1)

The Examiner has rejected claim 21 as allegedly being anticipated by both Grothues et al.
(1993. Nucl. Acids Res. 21:1321-1322) and McCloskey et al. (2007. Biochem. Genet. 45:761-
767). Applicant respectfully traverses this rejection.

The Examiner states Grothues ef al. discloses a plurality of tagged random primers,

comprising 9-15 bp random 3’ component and a 17 bp constant sequences at the 5’ end, and
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alleges these primers are the same as the adaptors as claimed, and thus, anticipates the instant
claims. Office Action, p. 5. Applicant respectfully disagrees. The instant claims are not
anticipated by Grothues et al. as the primers disclosed by Grothues et al. are single stranded and
the adaptors of the instant claims are double-stranded. In addition, Grothues et al. does not
disclose, teach, or suggest instructions for employing the kit; separately contained adaptors,
reagents for amplification, and oligonucleotide primers; the indexing site as unique amongst only
a subset of the adaptors and as an index for multiple polynucleotides; and the identifier site as
not being conserved across all adaptor sequences. Accordingly, Grothues ez al. fails to teach cach
of the elements of instant claim 21 and does not anticipate claim 21.

The Examiner states McCloskey et al. discloses a plurality of randomly-barcoded
oligonucleotides containing, from the 3’ end, a target-specific sequence, batch-stamp sequence, a
random 7 bp barcode, another primer binding site, and another sequence, and alleges these
oligonucleotides are the adaptors as claimed, and thus, anticipates the instant claims. Office
Action, p. 6. Applicant respectfully disagrees. The instant claims are not anticipated by
McCloskey et al. as McCloskey et al. does not disclose, teach, or suggest instructions for
employing the kit; separately contained adaptors, reagents for amplification, and oligonucleotide
primers; the indexing side as unique amongst only a subset of the adaptors and as an index for
multiple polynucleotides; and the identifier site as comprising at least 8 nucleotides.
Accordingly, McCloskey et al. fails to teach each of the elements of instant claim 21 and does
not anticipate claim 21.

Withdrawal of the rejection is respectfully requested.
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VI. 35US.C.§103

The Examiner has rejected claim 1-3, 7, and 9-20 as allegedly being unpatentable over
Samuels et al. (US20120220494A1, filed 02/16/12 and published 08/30/12) and McCloskey et
al. Applicant respectfully traverses this rejection.

The Examiner states “Samuels et al. teach a method for detecting a duplicate sequencing
read from a population of sample sequence reads.” Office Action at p. 6. However, the Examiner
also states “Samuels et al. teach detection of PCR-introduced errors in sequencing, but do not

specifically teach detecting duplicate sequencing reads.” Office Action, p. 8 (emphasis added).

Samuels et al. discloses a method of providing barcode sequences to targets such as a nucleic
acid sequences, wherein universal priming sites may be present in barcode libraries [205],
[0216]-[0216]. The barcode sequences and universal priming sites may be attached to the nucleic
acid sequences and amplified in a PCR reaction [0288]-[0289]. The amplification products may
then be sequenced as a whole or in part [0326-0327]. Sequencing errors versus single nucleotide
polymorphisms may be detected through the use of barcodes and sequencing of the amplification
products [0339] — [0341].

Samuels et al. do not teach (1) the inclusion of an identifier site comprising at least 8
nucleotides, wherein the identifier site is not conserved across all adaptor sequences; (2) the
indexing site as unique amongst only a subset of the nucleic acid fragments; (3) a target sequence
primer binding site; and (3) the detection and removal of duplicate sequencing reads.

McCloskey et al. disclose a method of identifying and removing duplicate reads through
incorporating an adaptor comprising a batch stamp, a barcode, a primer-binding site for PCR,
and extra bases that serve to minimize nonspecific annealing, wherein the barcodes comprise 7

random nucleotides (p. 763, Fig. 1; p. 764, para 2; p. 766, para 4-5).
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McCloskey et al. does not teach the method wherein the identifier site (barcode)
comprises at least 8 nucleotides or a target sequence primer binding site.

The Examiner alleges McCloskey et al. accounts for the deficiencies of Samuels et al.
Applicant respectfully disagrees. Samuels ef al. and McCloskey et al., alone or in combination
fail to teach an indexing site that is at least 8 nucleotides in length, as recited in the instant
claims. McCloskey et al. only discloses barcodes that are 7 nucleotides in length, which limit
the total number of adaptor sequences comprising unique barcodes that can be generated. The
instant claims recite indexing sites of at least 8 nucleotides in length, which allows for a
significantly greater population of adaptor sequences comprising unique barcodes that can be
generated.

Withdrawal of the rejection is respectfully requested.

CONCLUSION
In view of the foregoing, Applicant respectfully submits that no further impediments
exist to the allowance of this application and, therefore, requests an indication of allowability.

However, the Examiner is requested to call the undersigned if any questions or comments arise.

The Director is hereby authorized to charge any appropriate fees under 37 C.F.R. §§1.16,
1.17, and 1.21 that may be required by this paper, and to credit any overpayment, to Deposit

Account No. 50-1283.
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Dated: August 19, 2015 Respectfully submitted,
COOLEY LLP

COOLEY LLP

ATTN: Patent Group

1299 Pennsylvania Avenue NW, Suite 700 By: [effrey R. Bolland/

Washington, DC 20004 Jeffrey R. Bolland, Ph.D.

Reg. No. 73,759

Tel: (202) 728-7017
Fax: (202) 842-7899
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