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1. The present application is being examined under the pre-AIA first to invent provisions. 

Continued Examination Under 37 CFR 1.114 

2. A request for continued examination under 37 CPR 1.114, including the fee set forth in 

37 CPR 1.17 ( e ), was filed in this application after final rejection. Since this application is eligible 

for continued examination under 37 CPR 1.114, and the fee set forth in 37 CPR 1.17 ( e) has been 

timely paid, the finality of the previous Office action has been withdrawn pursuant to 37 CPR 

1.114. Applicant's submission filed on January 21, 2015 has been entered. 

Claims 1-3, 6, 9, 10, 14, 40-42, 45-49, and 51-62 are pending and under examination. 

Response to Arguments 

3. Applicant's arguments filed on January 21, 2015 have been fully considered. 

Rejection of claims 1-3, 6, 9, 11, 14, and 51-53 under pre-AIA 35 U.S.C. 102(b) as 

being anticipated by Borodina 

Applicant's arguments on pages 7-8 have been fully considered. Applicant argues that 

Borodina fails to teach steps (c) and (e) of claim 1. This argument was persuasive. The rejection 

has been withdrawn. The rejection has also been withdrawn because Borodina fails to teach step 

(b) of claim 1. The reference does not disclose ligation of the first adaptor to the nucleic acid 

fragments. Instead, the first adaptor is ligated to the cDNA generated from the RNA fragments 

(see the reproduction of Figure 5.1 of Borodina on page 8 of Applicant's arguments). 
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Applicant argues that the rejection should be withdrawn because Vaidyanathan fails to 

remedy the deficiencies of Borodina with respect to claim 1 (page 12). This argument was 

persuasive. The rejection has been withdrawn. 

Rejection of claims 40-42, 45-49, and 52 under pre-AIA 35 U.S.C. 103(a) as being 

unpatentable over Costa in view of Kurn 

Applicant argues that the references fail to teach or suggest step (b) of claim 40 (pages 9-

12). This argument was persuasive. The rejection has been withdrawn. 

Double Patenting 

4. Applicant is advised that should claim 45 be found allowable, claim 48 will be objected 

to under 37 CPR 1.75 as being a substantial duplicate thereof. When two claims in an application 

are duplicates or else are so close in content that they both cover the same thing, despite a slight 

difference in wording, it is proper after allowing one claim to object to the other as being a 

substantial duplicate of the allowed claim. See MPEP § 706.03(k). 

Claim Objections 

5. Claim 55 is objected to because "comprise" should be replaced with "comprises". 

Claim Rejections - 35 USC§ 112 

6. The following is a quotation of 35 U.S.C. 112(d): 
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(d) REFERENCE IN DEPENDENT FORMS.-Subject to subsection (e), a claim in dependent form 
shall contain a reference to a claim previously set forth and then specify a further limitation of the 
subject matter claimed. A claim in dependent form shall be construed to incorporate by reference all the 
limitations of the claim to which it refers. 

The following is a quotation of 35 U.S.C. 112 (pre-AIA), fourth paragraph: 

Subject to the [fifth paragraph of 35 U.S.C. 112 (pre-AIA)], a claim in dependent form shall contain a 
reference to a claim previously set forth and then specify a further limitation of the subject matter 
claimed. A claim in dependent form shall be construed to incorporate by reference all the limitations of 
the claim to which it refers. 
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Claims 53 and 59 are rejected under 35 U.S.C. 112(d) or pre-AIA 35 U.S.C. 112, 4th 

paragraph, as being of improper dependent form for failing to further limit the subject matter of 

the claim upon which it depends, or for failing to include all the limitations of the claim upon 

which it depends. 

Claim 53 depends from claim 1 and states that the first adaptor sequence is ligated to a 5' 

end of the nucleic acid fragments. This recitation is not further limiting because steps ( c )-( e) of 

claim 1 already require ligation of the first adaptor to a 5' end of the nucleic acid fragments. 

Claim 59 is not further limiting for the same reason. 

Applicant may cancel the claim(s), amend the claim(s) to place the claim(s) in proper 

dependent form, rewrite the claim(s) in independent form, or present a sufficient showing that 

the dependent claim(s) complies with the statutory requirements. 

Claim Rejections - 35 USC§ 102 

7. The following is a quotation of the appropriate paragraphs of pre-AIA 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 -

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in the 
United States. 
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8. Claims 1-3, 6, 9, 10, 14, 40-42, 45-49, 51-54, and 57-62 are rejected under pre-AIA 35 

U.S.C. 102(b) as being anticipated by Jones et al. (US 2003/0232348 Al). 

Regarding claims 1, 14, and 53, Jones teaches a method for enriching for a nucleic acid 

sequence of interest in a sample that comprises the following steps (see Figure 3 and paragraph 

94; see also Example 1 on page 14, paragraphs 129-132): 

(a) fragmenting nucleic acids in the sample, wherein the nucleic acid fragments comprise 

the sequence of interest (paragraphs 94 and 129); 

(b) ligating a first adaptor to a 5' end of the nucleic acid fragments (Figure 3 and 

paragraphs 94 and 129); 

( c) annealing one or more oligonucleotides in solution to the nucleic acid sequence of 

interest in the nucleic acid fragments comprising the ligated first adaptor, wherein the 

oligonucleotides comprise a 3' portion that is complementary to the nucleic acid sequence of 

interest and a 5' portion comprising a second adaptor sequence (Figure 3, paragraph 94, and 

paragraph 129); 

(d) extending said annealed oligonucleotides using a DNA polymerase to obtain 

extension products comprising sequence complementary to the ligated first adaptor, sequence 

complementary to the nucleic acid of interest, and the second adaptor (Figure 3, paragraph 94, 

and paragraph 129); and 

( e) amplifying the extension products using a primer that anneals to the complement of 

the first adaptor sequence and a primer that anneals to the complement of the second adaptor 

sequence to enrich for the nucleic acid sequence of interest (Figure 3 and paragraphs 130-131). 
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Regarding claim 2, Jones teaches that the method further comprises sequencing the 

enriched nucleic acid sequence of interest (paragraph 132). 
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Regarding claim 3, Jones teaches that the nucleic acid sequence of interest comprises 

genomic DNA (paragraph 129). The reference also teaches that the nucleic acid sequence of 

interest may comprise cDNA or RNA (paragraph 47). 

Regarding claims 6 and 52, Jones teaches that the nucleic acid fragments are double­

stranded and that method comprises denaturing the nucleic acid fragments before the step of 

annealing the oligonucleotides (step (c) above), thereby generating single-stranded nucleic acid 

fragments comprising the first adaptor sequence and the nucleic acid sequence of interest (Figure 

3 and paragraph 129). 

Regarding claim 9, Jones teaches that the first and second adaptor sequence are distinct 

(Figure 3, paragraph 94, and paragraphs 129-131, where the A2-A3 adaptor ligated to the 

fragments is distinct from the Al adaptor contained in the capture probe oligonucleotide). 

Regarding claims 10 and 54, Jones teaches that the second adaptor sequence may 

comprise a barcode sequence (paragraphs 71-72) and also that the first adaptor may include a 

restriction site (paragraph 56). 

Regarding claim 51, in the method of Jones the oligonucleotides comprise a 3' portion 

that is complementary to a different nucleic acid sequence of interest in the nucleic acid 

fragments and a 5' portion comprising the second adapter sequence (paragraph 129; see also 

Figure 3). 

Regarding claims 57-61, Jones teaches that the first adaptor sequence is in a long strand 

of a partial duplex adaptor comprising a long strand and a short strand, the long strand is ligated 
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to a 5' end of the nucleic acid fragments, and the short strand is ligated to a 3' end of the nucleic 

acid fragments (see Figure 3 and paragraph 94). 

Regarding claim 62, Jones teaches that the first adaptor sequence is in a ligation strand of 

a first adaptor, wherein the first adaptor comprises the ligation strand and a non-ligation strand, 

wherein the ligation strand ligates to a 5' end of the nucleic acid fragments (paragraph 59). 

Regarding claim 40, Jones teaches a method for enriching a nucleic acid sequence of 

interest from a library (see Figure 3, paragraph 94, and Example 3 at paragraphs 129-132), 

wherein the library comprises nucleic acid inserts comprising the nucleic acid sequence of 

interest (Figure 3 and paragraphs 94 and 129), wherein the nucleic acid inserts have a first 

adaptor sequence attached on a first end and a second adaptor sequence attached on a second end 

(Figure 3 and paragraphs 94 and 129, where the fragments comprising the A2-A3 adaptor at each 

end are taught), the method comprising: 

(a) denaturing the nucleic acid inserts, thereby generating a library of single-stranded 

nucleic acids with the first and second adaptor sequences flanking the nucleic acid sequence of 

interest (Figure 3 and paragraph 129); 

(b) annealing one or more oligonucleotides in solution to the nucleic acid sequence of 

interest in the single-stranded nucleic acids, wherein the oligonucleotides comprise a 3' portion 

that is complementary to the nucleic acid sequence of interest and a 5' portion comprising a third 

adaptor sequence that is distinct from the first and second adaptor sequences (Figure 3, 

paragraph 94, and paragraph 129, where the Al-containing oligonucleotides are annealed); 

( c) extending said annealed oligonucleotides using a polymerase to obtain extension 

products comprising sequence complementary to the first adaptor, sequence complementary to 
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the nucleic acid of interest, and the third adaptor (Figure 3, paragraph 94, and paragraph 129); 

and 

(d) amplifying the extension products using a primer that anneals to the complement of 

the first adaptor sequence and a primer that anneals to the complement of the third adaptor 

sequence to enrich for the nucleic acid sequence of interest (Figure 3 and paragraphs 130-131). 

Regarding claim 41, Jones teaches that the method further comprises sequencing the 

enriched nucleic acid sequence of interest (paragraph 132). 

Regarding claim 42, Jones teaches that the nucleic acid sequence of interest comprises 

genomic DNA (paragraph 129). The reference also teaches that the nucleic acid sequence of 

interest may comprise cDNA or RNA (paragraph 47). 

Regarding claims 45 and 48, Jones teaches that the first and second adaptor sequence are 

the same among each of the inserts in the library (Figure 3 and paragraphs 94 and 129). 

Regarding claim 46, Jones teaches that the third adaptor sequence is the same among the 

one or more oligonucleotides (Figure 3 and paragraphs 94 and 129). 

Regarding claim 47, Jones teaches that the first and second adaptor sequence may be 

distinct from each other (Figure 3 and also paragraph 58). 

Regarding claim 49, Jones teaches that the third adaptor sequence may comprise a 

barcode sequence (paragraphs 71-72). 

9. Claims 1-3, 6, 9, 10, 14, 40-42, 45-49, 51-62 are rejected under pre-AIA 35 U.S.C. 

102(b) as being anticipated by Jones et al. (US 2005/0142577 Al). 
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Regarding claims 1, 2, 14, and 53, Jones teaches a method for enriching a nucleic acid 

sequence of interest in a sample comprising nucleic acids that comprises the following steps (see, 

for example, Figures 3-4 and paragraphs 86-90, 96, 99, and 100): (a) fragmenting nucleic acids 

in the sample to generate fragments comprising the sequence of interest, (b) ligating a first 

adaptor to a 5' end of the nucleic acid fragments, ( c) annealing one or more oligonucleotides in 

solution to the nucleic acid sequence of interest in the fragments, wherein said oligonucleotides 

comprise a 3' portion that is complementary to the nucleic acid sequence of interest and a 5' 

portion comprising a second adaptor sequence, (d) extending said annealed oligonucleotides 

using a DNA polymerase to obtain extension products comprising sequence complementary to 

the ligated first adaptor, sequence complementary to the nucleic acid of interest, and the second 

adaptor, (e) amplifying the extension products using a primer that anneals to the complement of 

the first adaptor sequence and a primer that anneals to the complement of the second adaptor 

sequence to enrich for the nucleic acid sequence of interest, and (f) sequencing the enriched 

nucleic acid of interest. 

Regarding claim 3, Jones teaches that the nucleic acid sequence of interest comprises 

genomic DNA (paragraph 100). The reference also teaches that the nucleic acid sequence of 

interest may comprise RNA (paragraphs 43-44). 

Regarding claims 6 and 52, Jones teaches that the nucleic acid fragments are double­

stranded and that method comprises denaturing the nucleic acid fragments before the step of 

annealing the oligonucleotides (step (c) above), thereby generating single-stranded nucleic acid 

fragments comprising the first adaptor sequence and the nucleic acid sequence of interest (Figure 

3 and paragraphs 87 and 100). 
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Regarding claim 9, Jones teaches that the first and second adaptor sequence are distinct 

(Figure 3, paragraph 87, and paragraph 100). 

Regarding claims 10 and 54, Jones teaches that the second adaptor sequence may 

comprise a barcode sequence (paragraphs 58 and 61) and also that the first adaptor may include a 

restriction site (paragraph 49). 

Regarding claim 51, in the method of Jones, the oligonucleotides comprise a 3' portion 

that is complementary to a different nucleic acid sequence of interest in the nucleic acid 

fragments and a 5' portion comprising the second adapter sequence (paragraphs 87, 99, and 100; 

see also Figure 3). 

Regarding claim 55, Jones teaches that the 3' portion of the oligonucleotides comprises a 

random sequence (see Figure 4, paragraph 100 and paragraphs 88-90). 

Regarding claims 57-61, Jones teaches that the first adaptor sequence is in a long strand 

of a partial duplex adaptor comprising a long strand and a short strand, the long strand is ligated 

to a 5' end of the nucleic acid fragments, and the short strand is ligated to a 3' end of the nucleic 

acid fragments (see Figure 3 and paragraph 87). 

Regarding claim 62, Jones teaches that the first adaptor sequence is in a ligation strand of 

a first adaptor, wherein the first adaptor comprises the ligation strand and a non-ligation strand, 

wherein the ligation strand ligates to a 5' end of the nucleic acid fragments (paragraph 50). 

Regarding claim 40, Jones teaches a method for enriching a nucleic acid sequence of 

interest from a library (see Figure 3, paragraphs 86-90, 99, and 100), wherein the library 

comprises nucleic acid inserts comprising the nucleic acid sequence of interest (Figure 3 and 

paragraphs 86 and 100), wherein the nucleic acid inserts have a first adaptor sequence attached 
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on a first end and a second adaptor sequence attached on a second end (Figure 3 and paragraphs 

86 and 100), the method comprising: 

(a) denaturing the nucleic acid inserts, thereby generating a library of single-stranded 

nucleic acids with the first and second adaptor sequences flanking the nucleic acid sequence of 

interest (Figure 3 and paragraphs 86 and 100); 

(b) annealing one or more oligonucleotides in solution to the nucleic acid sequence of 

interest in the single-stranded nucleic acids, wherein the oligonucleotides comprise a 3' portion 

that is complementary to the nucleic acid sequence of interest and a 5' portion comprising a third 

adaptor sequence that is distinct from the first and second adaptor sequences (Figure 3, 

paragraph 86, and paragraph 100, where the oligonucleotides containing an Al or degenerate 

sequence are annealed); 

( c) extending said annealed oligonucleotides using a polymerase to obtain extension 

products comprising sequence complementary to the first adaptor, sequence complementary to 

the nucleic acid of interest, and the third adaptor (Figure 3, paragraph 86, and paragraph 100); 

and 

(d) amplifying the extension products using a primer that anneals to the complement of 

the first adaptor sequence and a primer that anneals to the complement of the third adaptor 

sequence to enrich for the nucleic acid sequence of interest (Figure 3 and paragraphs 86 and 

100). 

Regarding claim 41, Jones teaches that the method further comprises sequencing the 

enriched nucleic acid sequence of interest (paragraph 100). 
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Regarding claim 42, Jones teaches that the nucleic acid sequence of interest comprises 

genomic DNA (paragraph 100). The reference also teaches that the nucleic acid sequence of 

interest may comprise RNA (paragraphs 43-44). 

Regarding claims 45 and 48, Jones teaches that the first and second adaptor sequence are 

the same among each of the inserts in the library (Figure 3 and paragraphs 86 and 100). 

Regarding claim 46, Jones teaches that the third adaptor sequence is the same among the 

one or more oligonucleotides (Figure 3 and paragraphs 86 and 100). 

Regarding claim 47, Jones teaches that the first and second adaptor sequence may be 

distinct from each other (Figure 3 and also paragraph 53). 

Regarding claim 49, Jones teaches that the third adaptor sequence may comprise a 

barcode sequence (paragraph 58). 

Regarding claim 56, Jones teaches that the 3' portion of the oligonucleotides comprises a 

random sequence (paragraph 100 and paragraphs 88-90). 

Claim Rejections - 35 USC§ 103 

10. The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 

claims under pre-AIA 35 U.S.C. 103(a), the examiner presumes that the subject matter of the 

various claims was commonly owned at the time any inventions covered therein were made 
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absent any evidence to the contrary. Applicant is advised of the obligation under 37 CPR 1.56 to 

point out the inventor and invention dates of each claim that was not commonly owned at the 

time a later invention was made in order for the examiner to consider the applicability of pre-

AIA 35 U.S.C. 103(c) and potential pre-AIA 35 U.S.C. 102(e), (f) or (g) prior art under pre-AIA 

35 U.S.C. 103(a). 

11. Claims 55 and 56 are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable 

over Jones et al. (US 2003/0232348 Al; Jones 1 below) in view of Jones et al. (US 

2005/0142577 Al; Jones 2 below). 

As discussed above, Jones 1 teaches the method of claims 1-3, 6, 9, 10, 14, 40-42, 45-49, 

51-54, and 57-62. 

Jones 1 does not teach that the 3' portion of the one or more oligonucleotides comprises a 

random sequence as required by claims 55 and 56. 

However, Jones 2 teaches that incorporating a degenerate sequence into the 3' portion of 

oligonucleotides used for the same purpose as the oligonucleotides of Jones 1 is advantageous 

because the degenerate sequence "may improve efficiency and reduce the cost of locus-specific 

genotyping applications" (paragraph 88). The reference further teaches that the degenerate 

sequence may include a random sequence (paragraphs 89-90). 

It would have been prima facie obvious for one of ordinary skill in the art at the time of 

the invention to practice the method of Jones 1 using oligonucleotides having a 3 'portion 

comprising a random sequence. The ordinary artisan would have been motivated to do so to 

obtain a more efficient and less expensive method as taught by Jones 2 and would have had a 
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reasonable expectation of success since the oligonucleotides of Jones 2 were used for the same 

purpose as the oligonucleotides of Jones 1. Thus, the methods of claims 55 and 56 are prima 

facie obvious. 

Conclusion 

12. No claims are currently allowable. 

The prior art made of record and not relied upon is considered pertinent to applicant's 

disclosure: 

(1) Rabinowitz et al. (US 2011/0288780 Al) is cited for its disclosure on page 22, 

paragraphs 213-222 of a method comprising (i) forming a library of DNA fragments with 

universal adaptors on both ends, (ii) amplifying the library with universal primers, (iii) 

performing multiplexed target-specific amplification, (iv) barcoding the resulting amplification 

products, and (v) sequencing the barcoded amplification products. 

(2) Rabinowitz et al. (US 2012/0270212 Al) is cited for its disclosure in Figure 6 and 

paragraphs 316 and 322 of a method comprising (i) forming a library of DNA fragments with 

adaptors on both ends, (ii) amplifying the library using an adaptor-specific primer and a target­

specific primer, and (iii) further amplifying the resulting amplification products. 

(3) Link et al. (US 2012/0309002 Al) is cited for its disclosure in Figures 3-5 of a 

method comprising (i) ligation of adaptors to both strands of a double-stranded nucleic acid, (ii) 

hybridization and extension of an oligonucleotide comprising a 3' target-specific portion and a 5' 

adaptor sequence, and amplification of the resulting extension products using a first primer that 
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targets an adaptor present in step (i) and a second primer that targets the adaptor added in step 

(ii). 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Angela M. Bertagna whose telephone number is (571)272-8291. 

The examiner can normally be reached on Monday-Friday, 9-5. 

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. 

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 866-217-9197 (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. 

/ Angela M. Bertagna/ 
Primary Examiner, Art Unit 1637 
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