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Application No. Applicant(s)
14/540,917 AMORESE ET AL.

Office Action Summary Examiner Art Unit AlA (First Inventor to File)
TERESA E. STRZELECKA 1637 3;*;5

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
1)IX Responsive to communication(s) filed on 3/6/2015.
] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)[_] This action is FINAL. 2b)[X] This action is non-final.

3)J An election was made by the applicant in response to a restriction requirement set forth during the interview on
__ ;therestriction requirement and election have been incorporated into this action.

4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5 Claim(s) 1-21 is/are pending in the application.
5a) Of the above claim(s) 4-6 and 8 is/are withdrawn from consideration.

6)[] Claim(s) _____is/are allowed.

7)1 Claim(s) 1-3.7.9-21 is/are rejected.

8)[] Claim(s) _____is/are objected to.

9)[] Claim(s) are subject to restriction and/or election requirement.

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
hitp /Aaww usolo.gov/eatents/init_events/privindax.jsp or send an inquiry to PPHfeadback@uspio.qoy.

Application Papers
10)[] The specification is objected to by the Examiner.
11)[X] The drawing(s) filed on 11/13/14 is/are: a)[X] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)J Al b)[JSome** c¢)[] None of the:
1. Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
< . . Paper No(s)/Mail Date.
2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 I:l Other-
Paper No(s)/Mail Date 12/4/14:3/31/15. ) ther
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20150514
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Application/Control Number: 14/540,917 Page 2
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1. The present application, filed on or after March 16, 2013, is being examined under the
first inventor to file provisions of the AIA.
DETAILED ACTION
Election/Restrictions
2. Applicant's election with traverse of Group I (claims 1-20; species A, E and G) in the

reply filed on March 6, 2015 is acknowledged. The traversal is on the ground(s) that:

“The Office alleges there would be a serious search and/or examination burden if
restriction were not required because each group alleged requires distinct and non-coextensive
search queries. Applicant respectfully disagrees. The claim in Group II is directed to a kit
comprising the adaptor recited in Group 1. Accordingly, it would not be an undue burden for the

Office to search and examine the claim in Group II along with Group L.”

Applicant did not argue the election of species.

Since the art used for rejection of claims of Group I teaches the kit of Group I, both
groups are examined together.
3. Claims 4-6 and 8 are withdrawn from further consideration pursuant to 37 CFR 1.142(b),
as being drawn to a nonelected species, there being no allowable generic or linking claim.
Applicant timely traversed the restriction (election) requirement in the reply filed on March 6,
2015.

4, Claims 1-3, 7 and 9-21 will be examined.
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Information Disclosure Statement
5. The information disclosure statement (IDS) submitted on December 4, 2014 is in
compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure
statement is being considered by the examiner.
6. The information disclosure statement (IDS) submitted on March 31, 2015 was filed after
the mailing date of the Restriction/Election requirement on January 7, 2015. The submission is
in compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure
statement is being considered by the examiner.

Claim Interpretation

7. Applicant defined the term “adaptor” in paragraph [0027] as follows:

“An adapter refers to an oligonucleotide sequence, the ligation of which to a target
polynucleotide or a target polynucleotide strand of interest enables the generation of
amplification-ready products of the target polynucleotide or the target polynucleotide strand of

interest.”

Therefore, since any oligonucleotide can perform such function, any oligonucleotide is

considered to anticipate this term.

8. Applicant defined the term “identifier site” in paragraph [0030] as follows:

“An identifier site is a nucleic acid sequence that comprises random bases and is used to

identify duplicate sequencing reads.”
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0. Applicant did not define the term “indexing site”, therefore it is considered to be any
sequence.

10.  Applicant defined the term “universal primer” in paragraph [0035] as follows:

“A universal primer is a primer that can be used for amplifying a number of different

sequences.”

11. There is no requirement in the claims for the indexing primer binding site, indexing site,
identifier site and target sequence primer binding site to have different sequences, in other words,
target sequence binding site could be the identifier site.

12.  Applicant did not define the term “kit”, therefore any plurality of claimed

oligonucleotides is considered to anticipate this term.

Claim Rejections - 35 USC § 101

13. 35 U.S.C. 101 reads as follows:

‘Whoever invents or discovers any new and useful process, machine, manufacture, or composition of
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the
conditions and requirements of this title.

14.  Claim 21 is rejected under 35 U.S.C. 101 because the claimed invention is directed to a
judicial exception (i.e., a law of nature, a natural phenomenon, or an abstract idea) without
significantly more. Claim(s) 21 is directed 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. No specific sequences are claimed; therefore the claim is drawn to a

plurality of oligonucleotides which have corresponding sequences occurring in nature. The
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claim(s) does/do not include additional elements that are sufficient to amount to significantly
more than the judicial exception because no other structural elements are claimed.

In conclusion, claim 21 is not patent eligible under 35 U.S.C. 101.

Claim Rejections - 35 USC § 102

15. In the event the determination of the status of the application as subject to AIA 35 U.S.C.
102 and 103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, any correction of the
statutory basis for the rejection will not be considered a new ground of rejection if the prior art
relied upon, and the rationale supporting the rejection, would be the same under either status.
16.  The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the

basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(a)(1) the claimed invention was patented, described in a printed publication, or in public use, on sale or
otherwise available to the public before the effective filing date of the claimed invention.

17.  Claim 21 is rejected under 35 U.S.C. 102(a)(1) as being anticipated by Grothues et al.
(Nucl. Acids Res., vol. 21, pp. 1321-1322, 1993).

Regarding claim 21, Grothues et al. teach a plurality of tagged random primers (=
adaptors) containing 9-15 bp random 3’ part and a 17 bp constant sequence at the 5’ end (page
1321, second paragraph). Therefore, the primers of Grothues et al. contain an indexing primer
binding site, an indexing site (both contained in the 5' constant sequence), and an identifier site
with random bases which is also a target binding site.

18. Claim 21 is rejected under 35 U.S.C. 102(a)(1) as being anticipated by McCloskey et al.

(Biochem. Genet., vol. 45, pp. 761-767, 2007).
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Regarding claim 21, McCloskey et al. teach plurality of randomly-barcoded
oligonucleotides (= adaptors) containing, from the 3’ end, a target-specific sequence, batch-
stamp sequence, random 7 bp barcode (= identifier), another primer binding site and another
sequence (Fig. 1). Therefore, the oligonucleotides of McCloskey et al. contain an indexing
primer binding site, an indexing site, an identifier site with random bases which is also a target
binding site.

Claim Rejections - 35 USC § 103
19.  In the event the determination of the status of the application as subject to AIA 35 U.S.C.
102 and 103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, any correction of the
statutory basis for the rejection will not be considered a new ground of rejection if the prior art
relied upon, and the rationale supporting the rejection, would be the same under either status.
20. The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness

rejections set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed invention is not
identically disclosed as set forth in section 102 of this title, if the differences between the claimed
invention and the prior art are such that the claimed invention as a whole would have been obvious
before the effective filing date of the claimed invention to a person having ordinary skill in the art to
which the claimed invention pertains. Patentability shall not be negated by the manner in which the
invention was made.

21. Claims 1-3, 7 and 9-20 are rejected under 35 U.S.C. 103 as being unpatentable over
Samuels et al. (US 2012/0220494 A1; filed February 16, 2012 and published August 30, 2012)
and McCloskey et al. (Biochem. Genet., vol. 45, pp. 761-767, 2007).

A) Regarding claims 1 and 7, Samuels et al. teach a method for detecting a duplicate

sequencing read from a population of sample sequencing reads comprising:
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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:

(i) an indexing primer binding site;

(ii) an indexing site;

(iii) an identifier site; and

(iv) a target sequence primer binding site (page 14, [0205]; page 15, [0209], [0212],
[0216]-[0217]; Fig. 6; page 16, [0231]-[0232]; page 17, [0232]-[0235]; page 16/17, [0245];
where the adaptors have an indexing primer binding site, an indexing site, an identifier site and a
target sequence primer binding site);

b) amplifying the adapter-nucleic acid fragment ligated products (page 22, [0288]-[0289];
page 25, [0326]-[0327]);

c) generating a population of sequencing reads from amplified adapter-nucleic acid
fragment ligated products (page 25, [0326]-[0328]; page 26, [0328]-[0337]; and

d) detecting the population of sequencing reads comprising a sequencing read with a
duplicate identifier site and target sequence (page 26/27, [0328]; page 27, [0339]-[0341]; Fig. 43
and 44; where sequencing errors due to PCR are detected).

Regarding claim 3, Samuels et al. teach sequencing the identifier site with the indexing
site (Fig. 43; page 27, [0339]-[0341]).

Regarding claim 9, Samuels et al. teach barcoding multiple samples (page 6, [0122]; page
14, [0202]).

Regarding claims 13 and 14, Samuels et al. teach DNA and RNA fragments, and

genomic DNA (page 2, [0017]).
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Regarding claims 17 and 18, Samuels et al. teach identifier site between 1 and 8§
nucleotides in length (page 3, [0029]; page 15/16, [0217]).

Regarding claim 19, Samuels et al. teach indexing primer site being a universal primer
site (page 15, [0216]).

Regarding claim 20, Samuels et al. teach target sequence binding site being a universal
binding site (page 15, [0216]).

B) Samuels et al. teach detection of PCR-introduced errors in sequencing, but do not
specifically teach detecting duplicate sequencing reads.

C) Regarding claim 1, McCloskey et al. teach attaching an adaptor containing an
indexing primer binding site, an indexing site, an identifier site and a target sequence binding site
to genomic DNA by amplification, PCR-amplifying the resulting construct and sequencing (Fig.
1; page 762, paragraphs 3-5; page 763; page 764, paragraphs 1-4).

Regarding claims 1, 2 and 10-12, McCloskey et al. teach sequencing the PCR products
containing the adapter sequences, grouping the sequencing reads based on the batch stamp and
barcode and detecting and removing duplicate reads (page 766, fourth and fifth paragraphs).

Regarding claims 15 and 16, McCloskey et al. teach indexing site between six and eight
bp (page 764, second paragraph).

It would have been prima facie obvious to one of ordinary skill in the art at the time of
the invention to have used the batch-stamp and barcode-encoded oligonucleotides as suggested
by McCloskey et al. in the method of Samuels et al. to eliminate PCR-originating artefacts. As

stated by McCloskey et al. (Abstract):
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“Polymerase chain reaction (PCR) has become the mainstay of DNA sequence analysis.
Yet there is always uncertainty concerning the source of the template DNA that gave rise to a
particular PCR product. The risks of contamination, biased amplification, and product
redundancy are especially high when limited amounts of template DNA are used. We have
developed and applied molecular encoding principles to solve this source-uncertainty problem
for DNA sequences generated by standard PCR. Batch-stamps specify the date and sample
identity, and barcodes detect template redundancy. Our approach thus enables classification of
each PCR-derived sequence as valid, contaminant, or redundant, and provides a measure of
sequence diversity. We recommend that batch-stamps and barcodes be used when amplifying
irreplaceable DNAs and cDNAs available for forensic, clinical, single cell, and ancient DNA
analyses.”
22. No claims are allowed.

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to TERESA E. STRZELECKA whose telephone number is
(571)272-0789. The examiner can normally be reached on M-F (8:30-5:30).

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Gary Benzion can be reached on (571) 272-0782. The fax phone number for the

organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at §66-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or access to the automated
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.
TERESA E STRZELECKA
Primary Examiner
Art Unit 1637

/TERESA E STRZELECKA/

Primary Examiner, Art Unit 1637
May 15, 2015
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