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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

T MICHAEL S. TUSCAN PCT

° COOLEY LLP
1299 PENNSYLVANIA AVENUE, N.W.
SUITE 700 NOTIFICATION OF TRANSMITTAL OF
WASHINGTON, DC 20004-2400 v THE INTERNATIONAL SEARCH REPORT AND
THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

(PCT Rule 44.1)

Date of mailing
{day/monthfyear)

Applicant’s or agent’s file reference
NUGN-00101WO
International application No. International filing date

PCT/US2014/065530 (day/month/year) 13 November 2014

Applicant NUGEN TECHNOLOGIES, INC.

FOR FURTHER ACTION  See paragraphs 1 and 4 below

1. The applicant is hereby notified that the international search report and the written opinion of the International Searching

Authority have been established and are transmitted herewith.

Filing of amendments and statement under Article 19:

The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46):

When? The time limit for filing such amendments is normatly two months from the date of transmittal of the'international
search report.

How?  Directly to the International Bureau of WIPO preferably through ePCT or on paper to, 34 chemin des Colombettes
1211 Geneva 20, Switzerland, Facsimile No.: -+41 22 338 82 70

For more detailed instructions, see PCT Applicani’s Guide, International Phase, paragraphs 9.004 —9.011.

2. The applicant is hereby notified that no international search report will be established and that the declaration under
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith.

3. D With regard to any protest against payment of (an) additionai fee(s) under Rule 40.2, the applicant is notified that:

the protest together with the decision thercon-has been transmitted to the International Bureau together with any
request to forward the texts of both the protest and the decision thereon to the designated Offices.

D no decision has been made yet on the protest; the applicant will be notified as soon as a.decision is made.

4. Reminders
The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority
to the International Burean. These comments will be made available to the public after international publication. The
International Bureau will send a copy of such comments to all designated Offices unless an international preliminary
examination report has been or is to be established.
Shortly afer the expiration of 18 months from the priority date, the international application will be published by the
International Burcau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international
application, or of the priority claim, must reach the International Bureau before the completion of the technical preparations for
international publication (Rules 90bis.1 and 90b7s.3).
Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority
date (in somec Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the
prescribed acts for entry into the national phase before those designated Offices. In respect of other designated Offices, the
time limit of 30 months (or later) will apply cven if no demand is filed within 19 months. For details about the applicable time
limits, Office by Office, see www.wipo.int/pct/en/texts/time_limits html and the PCT Applicant’s Guide, National Chapters.
‘Within 19 months from the priority date, the applicant may request that a supplementary international search be carried
out by a different Intcrnational Searching Authority that offers this service (Rule 45bis.1). The procedure for requesting
supplementary international search is described in the PCT dpplicant’s Guide, Intemational Phase, paragraphs 8.006-8.032.

Authorized officer

‘/\% Blaine R. Copenheaver
ey &D PCT Helpdesk: 571-272-4300

LSl R
Facsimile No. 571-273-3201 Telephone No. pcr osp: 571-272-7774

Form PCI/ISA/220 (July 2014) | A (‘QDM -5 . Dols Wi
o P Peend S 5- 90l
U> e Qpinion Ci—l 2 _DelS .
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Mail Stop PCT, Attn: ISA/US
Commissioner for Patents
P.0O. Box 1450, Alexandria, Virginia 22;513—)45
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Applicant’s or agent’s file reference
NUGN-00101WO

International application No. International filing date

PCT/US2014/065530 (day/month/year) 13 November 2014

Applicant NUGEN TECHNOLOGIES, INC.

1. The applicant is hereby notified that the international search report and the written opinion of the International Searching
Authority have been established and are transmitted herewith.
Filing of amendments and statement under Article 19:
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46):
When? The time limit for filing such amendments is normally two months from the date of transmittal of the international
search report.

How?  Directly to the International Burean of WIPO preferably through ePCT or on paper 1o, 34 chemin des Colombeties
1211 Geneva 20, Switzerland, Facsimile No.: +41 22 338 82 70
For more detailed instructions, see PCT Applicant’s Guide, International Phase, paragraphs 9.004 - 9.011.

2. The applicant is hereby notified that no international scarch report will be established and that the declaration under
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith.

3. D With regard to any protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that:

l:l the protest together with the decision thereon has been transmitted to the International Bureau together with any
request to forward the texts of both the protest and the decision thereon to the designated Offices.

no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made.

4. Reminders

The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority
to the International Bureau. These comments will be made available to the public afier international publication. The
International Bureau will send a copy of such comments to all designated Offices unless an international preliminary
examination report has been or is to be established.

Shortly after the expiration of 18 months from the priority date, the international application will be published by the
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international
application, or of the priority claim, must reach the International Bureau before the completion of the technical preparations for
international publication (Rules 90bis.1 and 905b75.3).

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the
prescribed acts for entry into the national phase before those designated Offices. In respect of other designated Offices, the
time limit of 30 months (or later) will apply even if no demand is filed within 19 months. For details about the applicable time
limits, Office by Office, see www.wipo.int/pct/en/texts/time limits.html and the PCT Applicant’s Guide, National Chapters.
Within 19 months from the priority date, the applicant may request that a-supplementary international search bc carried
vut by a different International Searching Authority that offers this service (Rule 45bis.1). The procedure for requesting
supplementary international search is described in the PCT Applicant’s Guide, International Phase, paragraphs 8.006-8.032.

Name and mailing address of the ISA/ Authorized officer

Mail Stop PCT, Attn: ISA/US Blaine R. Copenheaver
Commissioner for Patents . .
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PCT

INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

Applicant’s or agent’s file reference FOR FURTHER see Form PCT/ISA/220

NUGN-00101WO ACTION as well as, where applicable, item 5 below.
International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year)
PCT/US2014/065530 13 November 2014 13 November 2013

Applicant
NUGEN TECHNOLOGIES, INC.

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant
according to Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of é sheets.
I:I It is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report
a. With regard to the language, the international search was carried out on the basis of.

’X] the international application in the language in which it was filed.

l:] a translation of the international application into which is the language of
a translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)). ’

b. I__—I This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)).

c. With regard to any nucleotide and/oxr amino acid sequence disclosed in the international application, see Box No. 1.
2. D Certain claims were found unsearchable (see Box No. II).

3. D Unity of invention is lacking (see Box No. III).

4. With regard to the title,
the text is approved as submitted by the applicant.
L__l the text has been established by this Authority to read as follows:

5. With regard to the abstract,
I:] the text is approved as submitted by the applicant.
lz] the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant
may, within one month from the date of mailing of this international search report, submit comments to this Authority.
6. Withregard to the drawings,
a. the figurc of the drawings to be published with the abstract is Figure No. 3
as suggested by the applicant.
L—_l as selected by this Authority, because the applicant failed to suggest a figure.
D as selected by this Au‘thority, because this figure better characterizes the invention.

b. [:l none of the figures is to be published with the abstract.
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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/or amino acid sequence disclosed in the international application, the international search was
carried out on the basis of a sequence listing filed or furnished:

a.  (means)

D on paper
in electronic form

b, (time)
in the international application as filed )
r_—] together with the international application in electronic form
D subsequently to this Authority for the purposes of search
2. l:l 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 in the application as filed or does
not go beyond the application as filed, as appropriate, were furnished. )

3. Additional cornments:
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Box No.IV  Text of the abstract (Continuation of item 5 of the first sheet)

The present invention provides methods, compositions and kits for detecting duplicate sequencing reads. In some embodiments, the
dupiicate sequencing reads are removed.The present invention is based, in part, on compositions and methods for discerning
duplicate sequencing reads from a population of sequencing reads. The detection and/or removal of duplicate sequencing reads
presented herein is a novel approach to increasing the efficacy of evaluating data generated from high throughput sequence reactions,
including complex multiplex sequence reactions. )
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cited to establish the publication date of another citation or other
special reason (as specified)

“Q” document referring to an oral disclosure, use, exhibition or other
means

“P”  document published prior to the intemational filing date but later than

the priority date claimed

“T” later document published after the international filing date or priority
date and not in conflict with the apﬁlication but cited to understand
the principle or theory underlying the invention

“X” document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive -
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family
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INTERNATIONAL SEARCHING AUTHORITY

PCT/US2014/065530
Box No. I Basis of this opinion
1. With regard to the language, this opinion has been established on the basis of:
the international application in the language in which it was filed.
D a translation of the international application into which is the language of a

translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

2. I:’ This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified
to this Authority under Rule 91 (Rule 43bis.1(a))

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established on the basis of a sequence listing filed or fumished:

a. '(means)
I:I on paper
in electronic form

b. (time)
IXI in the international application as filed
[:l together with the international application in electronic form

D subsequently to this Authority for the purposes of search

4. D 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 in the application as filed or
does not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:
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Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

1.  Statement

Novelty (N) Claims 1-20 YES
Claims 21 NO

Inventive step (IS) Claims None YES
Claims 1-21 NO

Industrial applicability (IA) Claims 1-21 YES
Claims None NO

2.  Citations and explanations:

Claim 21 lacks novelty under PCT Article 33(2) as being anticipated by SOLEXA LIMITED (hereafter SOLEXA LIMITED).

Regarding claim 21, SOLEXA LIMITED discloses a kit (A kit, Pg. 10, Ln. 28) comprising a plurality of adaptors (A kit comprising a double
stranded nucleic acid adapter, Pg. 10, Lns. 28-29; using universal adaptors, Pg. 11, Lns. 5-6), wherein each adaptor comprises: (i) an
indexing primer binding site; (ii} an indexing site; (jii) an identifier site ; and (iv) a target sequencmg primer binding site (The 'universal'
forward and reverse primers include sequences capable of anneallng to the 'universal' primer binding sequences in the template construct,
Pg. 4, Lns. 5-8; provided that each template is modified by addition of the same universal primer-binding sequences to its 5' and 3' ends;
target sequence can therefore be any DNA fragment of interest Pg. 4, Lns. 13-17; each DNA sample, Pg. 4, Ln. 25; the tag and target are
read in a single read, Pg. 13, Lns. 29-30; wherein according to the instant application, ‘An indexing primer binding site is a nucleotide
sequence for binding a primer for an indexing site’, Para. [0029}).

Claims 1, 3, 4-6, 9, and 13-19 lack an inventive step under PCT Article 33(3) as being obvious over Steemers et al. (hereafter Steemears)
in view of Meyers (hereafter Meyers).

Regarding claim 1, Steemers discloses a method for detecting a duplicate sequencing read from a population of sample sequencing reads
(In some embodiments, the assembling step further comprises identifying more than one sequencing read comprising the same host tags,
Para. [0046]; a sequencing read can be carried out on a single target nucieic acid molecule or simultaneously on a population of target
nucleic acid molecules having the same sequence, Para. [0092]; methods described herein can be advantageously carried out in multiplex
formats, Para. [0149])comprising: a) ligating an adaptor to an end of each nucleic acid fragment of a plurality of nucleic acid fragments
from one or more samples (The sub-sampled target DNA; adaptors are ligated to...ends of each nucleic acid, Para. [0167]; some
embodiments include populations of genomic DNA fragments, Para. [3058]), wherein the adaptor comprises: (jii) an identifier site (in
some embodiments, the assembling step further comprises identifying more than one sequencing read comprising the same host tags,
Para. [0046]; in some embodiments, the host tag comprises nine nucleotides, Para. [0064]; wherein according to the instant application,
‘An identifier site is a nucleic acid sequence that comprises random bases and is used to identify duplicate sequencing reads’, Para.
[0030]); and (iv) a target sequence primer blndmg site (Sequencing adapter comprising a first primer site, Para. [0009]; wherein the
polynucleotide strand hybridizes to one of the primer sites, Para. {0108]); b) amplifying the-adapter-nucleic acid fragment ligated products;
c) generating a population of sequencing reads from amplified adapter-nucleic acid fragment ligated products (The sub-sampled target
DNA; adaptors are ligated to...ends of each nucleic acid, Para. [0167}; steps include...adapter ligation; and PCR amplify...and sequence
products, Para. [0080]; some embodiments include populations of genomic DNA fragments, Para. [0058]); and d) detecting the population
of sequencing reads compnsmg a sequencing read with a duplicate identifier site and target sequence (In some embodiments, the
assembling step further comprises |dentlfymg more than one sequencing read comprising the same host tags, Para. [0046]; in some
embodiments, the host tag comprises nine nucleotides, Para. [0064}; wherein according to the instant application, ‘An identifier site is a
nucleic acid sequence that comprises random bases and is used to identify duplicate sequencing reads’, Para. [0030}; a sequencing read
can be carried out on a single target nucleic acid molecule or simultaneously on a population of target nucleic acid molecules having the
same sequence, Para. [0092]; methods described herein can be advantageously carried out in muiltiplex formats, Para. [0149]), but
Steemers fails to explicitly disclose a) ligating an adaptor to a 5' end of each nucleic acid, wherein the adaptor comprises: (i) an indexing
primer binding site; (ii) an indexing site.

However, Myers is in the field of adaptor oligo, Pg. 1, second full paragraph and teaches a} ligating an adaptor to a 5' end of each nucleic
acid, wherein the adaptor comprises: (i) an indexing primer binding site; (ii) an indexing site (An adaptor oligo.. .(referred to as the 5°
adaptor) is ligated to the 5" end; PCR primers have long tails (~30 nt) that extend the length of the product; the tails contain the barcoding
sequences (with an index read primer binding site), Pg. 1, second full paragraph; wherein according fo the instant application, ‘An indexing
primer binding site is a nucleotide sequence for binding a primer for an indexing site’, Para. [0029]).

It would have been obvious to one of ordinary skill in the art at the time of the mventlon to modify the method of Steemers to include a)
ligating an adaptor to a &' end of each nucleic acid, wherein the adaptor comprises: (i) an indexing primer binding site; (ii) an mdexmg site
as taught by Myers as adaptors ligated on the 5’ end and PCR primers containing barcoding sequences {with an index read pnmer
binding site) may efficiently be used to generate sequence reads (Myers, Pg. 1, second full paragraph)
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Regarding claim 3, modified Steemers discloses the method of claim 1, modified Steemers further discloses wherein the identifier site is
sequenced (In some embodiments, the assembling step further comprises identifying more than one sequencing read comprising the
same host tags, Para. [0046]; in some embodiments, the host tag comprises nine nucleotides, Para. [0064]; wherein according to the
instant application, ‘An identifier site is a nucleic acid sequence that comprises random bases and is used to identify duplicate sequencing
reads’, Para. [0030}; a sequencing read can be carried out on a single target nucleic acid molecule or simultaneously on a population of
target nucleic acid molecules having the same sequencs, Para. [0092]), but modified Steemers fails to explicitly disclose wherein the
indexing site is sequenced.

However, Myers is in the field of adaptor oligo, Pg. 1, second full paragraph and teaches a’indexing site is sequenced (The preparation of
multiplexed (barcoded) libraries... suitable for sequencing on the lilumina HiSeq.Pg. 1, first full paragraph; an adaptor oligo...(referred to.
as the 5’ adaptor) is ligated to the 5’ end; PCR primers have long tails (~30 nt) that extend the length of the product; the tails contain the
barcoding sequences {with an index read primer binding site}, the lllumina sequencing primer site, Pg. 1, second full paragraph; wherein
according to the instant application, ‘An indexing primer binding site is a nucleotide sequence for binding a primer for an indexing site’,
Para. [0029]).

It would have been obvious to one of ordinary skill in the art at the time of the invention to modify the method of Steemers to include a
indexing site is sequenced as taught by Meyers as multiplexed (barcoded) libraries can be sequenced with an index read prirner binding
site to produce efficient sequence reads.

Furthermore, it would have been obvious to one of ordinary skill in the art at the time of the invention to have the identifier site sequenced
with the indexing site, since the use of a one piece sequence construction instead of the separate sequence piece disclosed in the prior art
would have required only routine skill in' the art. The motivation for doing so would be to ensure that both regions are equally represented
in sequence reads.

Regarding claim 4, modified Steemers discloses the method of claim 1, modified Steemers further discloses wherein the identifier site is
sequenced (In some embodiments, the assembling step further comprises identifying more than one sequencing read comprising the
same host tags, Para. {0046}; in some embodiments, the host tag comprises nine nucleotides, Para. [0064}; wherein according to the
instant application, ‘An identifier site is a nucleic acid sequence that comprises random bases and is used to identify duplicate sequencing
reads’, Para. [0030}; a sequencing read can be carried out on a single target nucleic acid molecule or simultaneously on a poputation of
target nucleic acid molecules having the same sequence, Para. [0092]), but modified Steemers fails to explicitly disclose wherein the
indexing site is sequenced.

However, Myers is in the field of adaptor oligo, Pg. 1, second full paragraph and teaches a indexing site is sequenced (The preparation of
multiplexed (barcoded) libraries... suitable for sequencing on the lllumina HiSeq. Pg. 1, first full paragraph; an adaptor oligo...(referred to
as the 5’ adaptor) is ligated to the 5’ end; PCR primers have long tails (~30 nt) that extend the length of the product; the tails contain the
barcoding sequences (with an index read primer binding site), the lllumina sequencing primer site, Pg. 1, second full paragraph; wherein
according to the instant application, ‘An indexing primer binding site is a nucleotide sequence for binding a primer for an indexing site’,
Para. [0029]).

It would have been obvious to one of ordinary skill in the art at the time of the invention to modify the method of Steemers to include a
indexing site is sequenced as taught by Meyers as multiplexed (barcoded) libraries can be sequenced with an index read primer binding
site to produce efficient sequence reads.

Furthermore, it would have been obvious to one of ordinary skill in the art at the time of the invention to have the identifier site sequenced
separately from the indexing site, since separating sequences that were once integral involves only routine skill in the art. The motivation
for doing so would be to ensure that both regions are separated during sequence reading.

Regarding claim 5, modified Steemers discloses the method of claim 1, modified Stemmers further discloses wherein the identifier site is
sequenced with the target sequence (In some embodiments, the assembling step further comprises identifying more than one sequencing
read comprising the same host tags, Para. [0046); in some embodiments, the host tag comprises nine nucleotides, Para. [0064]; wherein
according to the instant application, ‘An identifier site is a nucleic acid sequence that comprises random bases and is used to identify
duplicate sequencing reads’, Para. [0030]; a sequencing read can be carried out on a single target nucleic acid molecule or simultaneousty
on a population of target nucleic acid molecules having the same sequence, Para. [0092]; methods described herein can be
advantageously carried out in multiplex formats, Para. [0149]).

Regarding claim 6, modified Steemers discloses the method of claim 1, modified Stemmers further discioses wherein the identifier site is
sequenced from the target sequence (in some embodiments, the assembling step further comprises identifying more than one sequencing
read comprising the same host tags, Para. [0046]; in some embodiments, the host tag comprises nine nucleotides, Para. [0064]; wherein
according to the instant application, "An identifier site is a nucleic acid sequence that comprises random bases and is used to identify
duplicate sequencing reads’, Para. [0030}; a sequencing read can be carried out on a single target nucleic acid molecule or simultaneously
on a population of target nucleic acid molecules having the same sequence, Para. [0092]; methods described herein can be
advantageously carried out in multiplex formats, Para. [0149]), but modified Stemmers fails to explicitly disclose wherein the identifier site
is sequenced separately from the target sequence.

It would have been obvious to one of ordinary skill in the art at the time of the invention to have an the identifier site sequenced separately
from the target sequence, since separating parts that were once integral involves only routine skill in the art. The motivation for doing so
would be to ensure that each sequence region alone is most efficiently amplified to optimize sequence reads.

Regarding claim 9, modified Steemers discloses the method of ctaim 1, modified Steemers further discloses wherein the plurality of nucleic
acid fragments is generated from more than one sample (The sub-sampled target DNA; adaptors are ligated to...ends of each nucieic acid,
Para. [0167]; steps include...adapter ligation; and PCR amplify...and sequence products, Para. [0080]; some embodiments include
populations of genomic DNA fragments, Para. [0058]).
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Regarding claim 13, modified Steemers discloses the method of claim 1, modified Steemers further discloses wherein the nucleic acid
fragments are DNA fragments, RNA fragments, or DNA/RNA fragments (In some embodiments include populations of genomic DNA
fragments, Para. [0058]).

Regarding claim 14, modified Steemers discloses the method of claim 13, modified Steemers further discloses wherein the nucleic acid
fragments are genomic DNA fragments or cDNA fragments (In some embodiments include populations of genomic DNA fragments, Para.
[0058]).

Regarding claim 15, modified Steemers discloses the method of claim 1, but modified Steemers fails to explicitly disclose wherein the
indexing site is between 2 and 8 nucleotides in length.

However, Myers is in the field of adaptor oligo, Pg. 1, second full paragraph and teaches an indexing site is 30 nucleotides in length (An
adaptor oligo...(referréd to as the 5’ adaptor) is ligated to the 5' end; PCR primers have long tails (~30 nt) that extend the length of the
product; the tails contain the barcoding sequences (wnth an index read primer binding site), Pg. 1, second full paragraph; wherein
according to the instant application, ‘An indexing primer binding site is a nucleotide sequence for binding a primer for an indexing site’,
Para. {0029}).

1t would have been obvious to one of ordinary skill in the art at the time of the invention to modlfy the method of Steemers to include an’
indexing site is 30 nucleotides in length as taught by Myers as adaptors ligated on the 5’ end and PCR primers containing barcoding
sequences (with an index read primer binding site) may efficiently be used to generate sequence reads (Myers, Pg. 1, second full
paragraph).

Furthermore, it would have been obvious to one of ordinary skill in the art at the time the invention was made to have an indexing site
between 2 and 8 nucleotides in length, since where the general conditions of the claim are disclosed in the prior art, discovering the
optimum or workable ranges involves only routine skilt in the art. The motivation for doing so would be to ensure that an indexing site
between 2 and 8 nucleotides could be identified in the sequence reads.

Regarding claim 16, modified Steemers discloses the method of claim 1, but modified Steemers fails to explicitly disclose wherein the
indexing site is about 6 nucleotides in length.

However, Myers is in the field of adaptor ofigo, Pg. 1, second full paragraph and teaches an indexing site is 30 nucleoctides in length (An
adaptor oligo...(referred to as the 5’ adaptor) is ligated to the 5’ end; PCR primers have long tails (~30 nt) that extend the length of the
product; the tails contain the barcoding sequences (with an index read primer binding site), Pg. 1, second full paragraph; wherein
according to the instant application, ‘An indexing primer binding site is a nucleotide sequence for binding a primer for an indexing site’,
Para. [0029]).

1t would have been obvious to one of ordinary skill in the art at the time of the invention to modify the method of Steemers to include an
indexing site is 30 nucleotides in length as taught by Myers as adaptors ligated on the 5' end and PCR primers containing barcoding
sequences (with an index read pnmer binding site) may efficiently be used to generate sequence reads (Myers, Pg. 1, second full
paragraph).

Furthermore, it would have been obvious to one of ordinary skill in the art at the time the invention was made to have an indexing site
about 6 nucleotides in length, since where the general conditions of the claim are disclosed in the prior art, discovering the optimum or
workable ranges involves only routine skill in the art. The motivation for doing so wouid be to ensure that an indexing site about 6
nucleotides in length could be identified in the sequence reads.

Regarding claim 17, modified Steemers discloses the method of claim 1, modified Steemers further discloses wherein the identifier site is 9
nucleotides in length (In some embodiments, the assembling step further comprises identifying more than one sequencing read comprising
the same host tags, Para. [0046]; in some embodiments, the host tag comprises nine nucleotides, Para. [0064]; wherein according to the
instant application, ‘An identifier site is a nucleic acid sequence that comprises random bases and is used to identify duplicate sequencing
reads’, Para. [0030]), but modified Stemmers fails to explicitly disclose wherein the identifier site is between 1 and 8 nucleotides in iength.
It would have bean obvious to one of ordinary skill in the art at the time the invention was made to have an identifier site between 1 and 8
nucleotides in length, since where the general conditions of the claim are disclosed in the prior art, discovering the optimum or workable
ranges involves only routine skill in the art. The motivation for doing so would be to ensure that at least 1 to 8 nucleotides of the identifier
site could be identified in the sequence reads.

Regarding claim 18, modified Steemers discloses the method of claim 1, modified Steemers further discloses wherein the identifier site is
about 9 nucleotides in length (In some embodiments, the assembling step further comprises identifying more than one sequencing read
comprising the same host tags, Para. [0046]; in some embodiments, the host tag comprises nine nucieotides, Para. [0064]; wherein ~
according to the instant application, ‘An identifier site is a nucleic acid sequence that comprises random bases and is used to identify
duplicate sequencing reads’, Para. [0030]), but modified Stemmers fails to explicitly disclose wherein the identifier site is about 8
nucleotides in length.

It would have been obvious to one of ordinary skill in the art at the time the invention was made to.have an identifier site about 8
nucleotides in length, since where the general conditions of the claim are disclosed in the prior art, discovering the optimum or workable
ranges involves only routine skill in the art. The motivation for doing so would be to ensure that at least 8 nucleotides of the identifier site
could be identified in the sequence reads.
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Regarding ctaim 19, modified Steemers discloses the method of claim 1, but modified Steemers fails to explicitly disciose wherein the
indexing primer binding site is a universal indexing primer binding site.

However, Myers is in the field of adaptor oligo, Pg. 1, second full paragraph and teaches an indexing primer binding site is a universal
indexing primer binding site (An adaptor oligo...(referred to as the 5' adaptor) is ligated to the 5’ end; PCR primers have long tails (~30 nt)
that extend the length of the product; the tails contain the barcoding sequences (with an index read primer binding site), Pg. 1, second full
paragraph; wherein according to the instant application, *An indexing primer binding site is a nucleotide sequence for binding a primer for
an indexing site’, Para. [0029]; an indexing primer binding site is a binding site for a universal indexing primer, i.e., the indexing primer
binding site is a universal indexing primer binding site, Para. [0035]).

it would have been obvious to one of ordinary skill in the art at the time of the invention to modify the method of Steemers to include an
indexing primer binding site is a universal indexing primer binding site as taught by Myers as adaptors ligated on the 5’ end and PCR
primers containing barcoding sequences with an index read primer binding site which can be a universal site, may efficiently be used to
generate sequence reads (Myers, Pg. 1, second full paragraph).

Claim 2 lacks an inventive step under PCT Article 33(3) as being obvious over Steemers et al. (hereafter Steemers) in view of Meyers
(hereafter Meyers) and ILLUMINA, INC. (hereafter ILLUMINA, INC.). .

Regarding claim 2, modified Steemers discloses the method of claim 1, modified Steemers further discloses wherein the method further
comprises the population of sequence reads the sequencing read with a duplicate identifier site and target sequence (In some
embodiments, the assembling step further comprises identifying mare than one séquencing read comprising the same host tags, Para.
[0046]; in some embodiments, the host tag comprises nine nucleotides, Para. [0064]; wherein according to the instant application, ‘An
identifier site is a nucleic acid sequence that comprises random bases and is used to identify duplicate sequencing reads’, Para. [0030]; a
sequencing read can be carried out on a single target nuclejc acid molecule or simultaneously on a population of target nucleic acid -~
molecules having the same sequence, Para. [0092]; methods described herein can be advantageously carried out in multiplex formats,
Para. [0149]), but Steemers fails to explicitly disclose wherein removing from the population of sequence reads the sequencing read with a
duplicate identifier site and target sequence.

However, ILLUMINA, INC. is in the field of removing duplicates sequences, Pg. 42, Lns. 1-3 and teaches removing from the population of
sequence reads with a duplicate identifier site and target sequence (In some embodiments, the assembling step further comprises
identifying more than one sequencing read comprising the same host tags, Pg. 7, Lns. 1-3; a sequencing read can be carried out on a
single target nucleic acid molecuie or simultaneously on a population of target nucleic acid molecules having the same sequence, Pg. 18,
Lns. 8-10; removing duplicates and counting the original representation of molecules, each having a unique tag; thus, the cDNAs can be
amplified and sequenced, Pg. 42, Lns. 1-3). '
It would have been obvious to one of ordinary skill in the art at the time of the invention to modify the method of Steemers to include
removing from the population of sequence reads with a duplicate identifier site and target sequence as taught by ILLUMINA, INC. as
removing duplicates and counting the original representation of molecules, each having a unique tag enables nucleic acids can to be
amplified and sequenced from various populations of sequence reads (ILLUMINA, INC., Pg. 7, Lns. 1-3, Pg. 18, Lns. 8-10, and Pg. 42,
Lns. 1-3).

Claims 7, 8, 10-12, and 20 lack an inventive step under PCT Article 33(3) as being obvious over Steemers et al. (hereafter Steemers) in
view of Meyers (hereafter Meyers) and SOLEXA LIMITED (hereafter SOLEXA LIMITED).

Regarding claim 7, modified Steemers discloses the method of claim 1, modified Steemers further discloses wherein the adaptor
comprises (jii) the identifier site; and (iv) the target sequence primer binding site (In some embodiments, the assembling step further
comprises identifying more than one sequencing read comprising the same host tags, Para. [0046]; in some embodiments, the host tag
comprises nine nucleotides, Para. [0064]; wherein according to the instant application, ‘An identifier site is a nucleic acid sequence that
comprises random bases and s used to identify duplicate sequencing reads’, Para. [0030}; a sequencing read can be carried outon a
single target nucleic acid molecule or simultaneously on a population of target nucleic acid molecules having the same sequence, Para.
[0092]; methods described herein can be advantageously carried out in multiplex formats, Para. [0149]), but modified Steemers fails to
explicitly disclose wherein the adaptor comprises from 5' to 3" (i) the indexing primer binding site; (ii) the indexing site; (jil) the identifier
site; and (iv) the target sequence primer binding site.

However, SOLEXA LIMITED is in the field of indexing samples (Title) and teaches an adaptor comprises from &' to 3' (i) the indexing
primer binding site; (ii) the indexing site (The 'universal’ forward and reverse primers include sequences capable of annealing to the
'universal’ primer binding sequences in the template construct, Pg. 4, Lns. 5-8; provided that each template is modified by addition of the
same universal primer-binding sequences to its 5' and 3' ends; target sequence can therefore be any DNA fragment of interest Pg. 4, Lns.
13-17; each DNA sample, Pg. 4, Ln. 25; wherein according to the instant application, ‘An indexing primer binding site is a nucleotide
sequence for binding a primer for an indexing site’, Para. [0029); the tags are on the adaptors, pg. 20, Ln. 10; ligating identical adaptor
polynucleotide molecules... to the &' ...ends of the target polynucleotide, Pg. 20, Lns. 19-20 and 23-24).

It would have been obvious to one of ordinary skill in the art at the time of the invention to modify the method of Steemers to include an
adaptor comprising from 5' to 3' (i) the indexing primer binding site; (i) the indexing site as taught by SOLEXA LIMITED as adaptors
containing (i) the indexing primer binding site; (ii) the indexing site; (iii) the identifier site; and (iv) the target sequence primer binding site in
a 5 to 3 orientation can be most efficient in detecting duplicate sequences.

Furthermore, it would have been obvious to one of ordinary skill in the art at the time the invention was made to have the adaptor
comprising from 5' to 3 : (i) the indexing primer binding site; (ii) the indexing site; (jii) the identifier site; and (iv) the target sequence primer
binding site, since rearranging adaptor parts of an invention involves only routine skill in the art. The motivation for doing so would be to
ensure that the 5' to 3' orientation of sequences are most efficient in the determining duplication reads.

Form PCT/ISA/237 (Supplemental Box) (July 2011)
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Regarding claim 8, modified Steemers discloses the method of claim 1, modified Steemers further discloses wherein the adaptor
comprises (jii) the target sequence primer binding site; and (iv) the identifier site {In some embodiments, the assembling step further
comprises identifying more than one sequencing read comprising the same host tags, Para. [0046]; in some embodiments, the host tag”
comprises nine nucleotides, Para. [0064]; wherein according to the instant application, ‘An identifier site is a nucleic acid sequence that
comprises random bases and is used to identify duplicate sequencing reads’, Para. [0030}; a sequencing read can be carried outon a
single target nucleic acid molecule or simultaneously on a population of target nucleic acid molecules having the same sequence, Para.
[0092]; methods described herein can be advantageously carried out in multiplex formats, Para. [0149]), but modified Steemers fails to
explicitly disclose wherein the adaptor comprises from 5' to 3 ': (i) the indexing primer binding site; (ii) the indexing site; (iii) the target
sequence primer binding site; and (iv) the identifier site.

However, SOLEXA LIMITED is in the field of indexing samples (Title) and teaches an adaptor comprises from 5' to 3' {i) the indexing
primer binding site; (i) the indexing site (The 'universal’ forward and reverse primers include sequences capable of annealing to the
'universal' primer binding sequences in the template construct, Pg. 4, Lns. 5-8; provided that each template is modified by addition of the
same universal primer-binding sequences to its 5' and 3’ ends; target sequence can therefore be any DNA fragment of interest Pg. 4, Lns.
13-17; each DNA sample, Pg. 4, Ln. 25; wherein according to the instant application, ‘An indexing primer binding site is a nucleotide
sequence for binding a primer for an indexing site’, Para. [0029); the tags are on the adaptors, Pg. 20, Ln. 10; ligating identical adaptor
polyaucleotide molecules... to the 5" ...ends of the target polynuclectide, Pg. 20, Lns. 19-20 and 23-24). ’

it would have been obvious to one of ordinary skill in the art at the time of the invention to modify the method of Steemers to include an
adaptor comprising from &' to 3’ (f) the indexing primer binding site; (ii) the indexing site as taught by SOLEXA LIMITED as adaptors
containing (i) the indexing primer binding site; (ii) the indexing site; (iii} the target sequence primer binding site; and (iv) the identifier site in
a 5 to 3 orientation can be most efficient in detecting duplicate sequences.

Furthermore, it would have been obvious to one of ordinary skill in the art at the time the invention was made to have the adaptor
comprising from 5' to 3 ": (i) the indexing primer binding site; (ii) the indexing site; (jii) the target sequence primer binding site; and (iv) the,
identifier site, since rearranging adaptor parts of an invention involves only routine skill in the art. The motivation for doing so would be to
ensure that the 5' to 3' orientation of sequences are most efficient in the determining duplication reads.

Regarding claim 10, modified Steemers discloses the method of claim 9, but modified Steemers fails to explicitly disclose wherein the
nucleic acid fragments from each sample has the same indexing site.

However, SOLEXA LIMITED is in the field of indexing samples (Title) and teaches a nucleic acid fragments from each sample has the
same indexing site (The universal forward and reverse primers include sequences capable of annealing to the 'universal' primer binding
sequences in the template construct, Pg. 4, Lns. 5-8; provided that each template is modified by addition of the same universal
primer-binding sequences to its 5' and 3' ends; target sequence can therefore be any DNA fragment of interest Pg. 4, Lns. 13-17; each
DNA sample, Pg. 4, Ln. 25; wherein according to the instant application, ‘An indexing primer binding site is a nucleotide sequence for
binding a primer for an indexing site’, Para. [0029)).

It would have been obvious to one of ordinary skill in the art at the time of the invention to modify the method of Steemers to include
nucleic acid fragments from each sample having the same indexing site as taught by SOLEXA LIMITED as samples having the same
indexing site can be sequenced together, eliminating the need for multiple sequencing runs.

Regarding claim 11, modified Steemers discloses the method of claim 10, but modified Steemers falls to explicitly discloses wherein the
sequencing reads are separated based on the indexing site.

However, SOLEXA LIMITED is in the field of indexing samples (Title) and teaches sequencing reads are separated based on the indexing
site (The universal forward and reverse primers include sequences capable of annealing to the 'universal’ primer binding sequences in the
template construct, Pg. 4, Lns. 5-8; provided that each template is modified by addition of the same universal primer-binding sequences to
its 5' and 3' ends; target sequence can therefore be any DNA fragment of interest Pg. 4, Lns. 13-17; each DNA sample, Pg. 4, Ln. 25; the
tag and target are read in a single read, Pg. 13, Lns. 29-30; wherein according to the instant apptication, ‘An indexing primer binding site is
a nucleotide sequence for binding a primer for an indexing site’, Para. [0029]; wherein said sequencing is performed in two separate reads,
Pg. 97, Claim 4.

It would have been obvious to one of ordinary skill in the art at the time of the invention to modify the method of Steemers to include
sequencing reads are separated based on the indexing site as taught by SOLEXA LIMITED as duplicate sequence reads in multiple
samples can be determined when sequence reads are separated based on tags and/or identifiers.

Regarding claim 12, modified Steemers discloses the method of claim 11, modified Steemers further discloses wherein the separation of
sequencing reads is performed (In some embodiments, the assembling step further comprises identifying more than one sequencing read
comprising the same host tags, Para. [0046]), but modified Steemers discloses fails to explicitly disclose wherein the separation of
sequencing reads is performed prior to step d).

It would have been obvious to one of ordinary skill in the art at the time the invention was made to have the separation of sequencing
reads is performed prior to step d), since selection of any order of process steps which did not result in a new or unexpected result would
involve only routine skill in the art. The motivation for doing so would be to ensure the duplicate sequence reads are identified accurately.

Form PCT/ISA/237 (Supplemental Box) (July 2011)
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Regarding claim 20, modified Steemers discloses the method of claim 1, but modified Steemers fails to expficitly disclose wherein the
target sequence primer binding site is a universal target sequence primer binding site.

However, SOLEXA LIMITED is in the field of indexing samples (Title) and teaches a target sequence primer binding site is a universal
target sequence primer binding site (The universal forward and reverse primers include sequences capable of annealing to the 'universal’
primer binding sequences in the template construct, Pg. 4, Lns. 5-8; provided that each template is modified by addition of the same
universal primer-binding sequences to its 5’ and 3' ends; target sequence can therefore be any DNA fragment of interest Pg. 4, Lns. 13-17;
each DNA sample, Pg. 4, Ln. 25; the tag and target are read in a single read, Pg. 13, Lns. 29-30; wherein according to the instant
application, ‘An indexing primer binding site is a nucleotide sequence for binding a primer for an indexing site’, Para. [0029}).

It would have been obvious to one of ordinary skill in the art at the time of the invention to modify the method of Steemers to include a
target sequence primer binding site is a universal target sequence primer binding site as taught by SOLEXA LIMITED as samples having
the same universal target sequence primer binding site can be sequenced together, eliminating the need for multipie sequencing runs.

Claims 1-21 meet the criteria set out in PCT Article 33(4), and thus have industrial applicability because the subject matter claimed can be
made or used in industry.

Form PCT/ISA/237 (Supplemental Box) (April 2007)
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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 I. Accordingly, it would not be an undue burden for the

Office to search and examine the claim in Group II along with Group 1.

Applicant did not argue the election of species.

Since the art used for rejection of claims of Group I teaches the kit of Group 11, 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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9. 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;

(i1) 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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US-7313318-$.DID. OR US-6449562-$.DID. OR

US-6287766-$.DID. OR US-7361468-$.DID. OR
US-6225109-$.DID. OR US-6110709-$.DID.

US-20130231253-$.DID. OR
US-20060024711-$.DID. OR
US-20090061439-$.DID. OR
US-20080087826-$.DID. OR
US-20060286566-$.DID. OR
US-20060024678-$.DID. OR
US-20080213770-$.DID. OR
US-20080103058-$.DID. OR
US-20090029385-$.DID. OR
US-20090068655-$.DID.

PGPB

ADJ

YES

ASSIGNEE

05-13-2015

US-20090024331-$.DID. OR
US-20080206764-$.DID. OR
US-20090026082-$.DID.

PGPB

ADJ

YES

ASSIGNEE

05-13-2015

( (US-20130231253-$.DID. OR
US-20060024711-$.DID. OR
US-20090061439-$.DID. OR
US-20080087826-$.DID. OR
US-20060286566-$.DID. OR
US-20060024678-$.DID. OR
US-20080213770-$.DID. OR
US-20080103058-$.DID. OR
US-20090029385-$.DID. OR
US-20090068655-$.DID. ) or
(US-20090024331-$.DID. OR
US-20080206764-$.DID. OR

US-20090026082-$.DID. ) ) and sequencing and
duplicate

PGPB

ADJ

YES

ASSIGNEE

05-13-2015

( (US-20130231253-$.DID. OR
US-20060024711-$.DID. OR
US-20090061439-$.DID. OR
US-20080087826-$.DID. OR
US-20060286566-$.DID. OR
US-20060024678-$.DID. OR
US-20080213770-$.DID. OR
US-20080103058-$.DID. OR
US-20090029385-$.DID. OR
US-20090068655-$.DID. ) or
(US-20090024331-$.DID. OR
US-20080206764-$.DID. OR

US-20090026082-$.DID. ) ) and sequencing and
random near3 (barcod$8 or index$8)

PGPB

ADJ

YES

ASSIGNEE

05-13-2015

( (US-6251639-$.DID. OR US-5750341-$.DID. OR
US-6306597-$.DID. OR US-5969119-$.DID. OR
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US-7244559-$.DID. OR US-7335762-$.DID. OR
US-7211390-$.DID. OR US-7244567-$.DID. ) or
(US-7264929-$.DID. OR US-7323305-$.DID. OR
US-7501245-$.DID. OR US-7491498-$.DID. OR
US-7276720-$.DID. OR US-7462452-$.DID. OR
US-7476504-$.DID. OR US-7405281-$.DID. OR
US-7170050-$.DID. OR US-7462468-$.DID. OR
US-7476503-$.DID. ) or (US-7315019-$.DID. OR
US-7302146-$.DID. OR US-7313318-$.DID. OR
US-6449562-$.DID. OR US-6287766-$.DID. OR
US-7361468-$.DID. OR US-6225109-$.DID. OR
US-6110709-$.DID. ) ) and sequencing and
duplicate

( (US-6251639-$.DID. OR US-5750341-$.DID. OR | USPT | ADJ | YES | ASSIGNEE | 05-13-2015
US-6306597-$.DID. OR US-5969119-$.DID. OR
US-7244559-$.DID. OR US-7335762-$.DID. OR
US-7211390-$.DID. OR US-7244567-$.DID. ) or
(US-7264929-$.DID. OR US-7323305-$.DID. OR
US-7501245-$.DID. OR US-7491498-$.DID. OR
US-7276720-$.DID. OR US-7462452-$.DID. OR
US-7476504-$.DID. OR US-7405281-$.DID. OR
US-7170050-$.DID. OR US-7462468-$.DID. OR
US-7476503-$.DID. ) or (US-7315019-$.DID. OR
US-7302146-$.DID. OR US-7313318-$.DID. OR
US-6449562-$.DID. OR US-6287766-$.DID. OR
US-7361468-$.DID. OR US-6225109-$.DID. OR

US-6110709-$.DID. ) ) and sequencing and random
near3 (barcod$8 or index$8)
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