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Notice of Pre-AJA or AJA Status 
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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. 

Status of the Claims 

2. Claims 1-15 are pending. 

Claim 1 is objected to. 

Claims 1-15 are !'ejected. 

Priority 

3. Claims 1-15 are given the benefit of the claim to priority to Provisional Application No. 

61/982,245 filed 21 April 2014. 

Drawings 

4. The drawings were received on 06 May 2022. These drawings are accepted. 

Claim Objections 

5. Claim 1 is objected to because of the following informalities: In line 6 the claim recites 

"the cell-free DNA" and should recite "cell-free DNA" because the first recitation of a term 

should not use a definite article. Appropriate correction is required. 

Claim Interpretation 

6. The terms "clonal SNV mutations" and "subclonal SNV mutations" in claims 4-6 are 

interpreted as discussed in the specification at paragraphs 111 and 748. Paragraph 48 states that 

plasma has a cumulative representation of SNV mutations. Plasma samples are therefore 

interpreted as comprising both clonal and subclonal SNV mutations. 
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Claim Rejections - 35 USC§ 112 

7. The following is a quotation of 35 U.S.C. 112(b): 
(b) CONCLUSION.- The specification shall conclude with one or more claims particularly pointing 
out and distinctly claiming the subject matter which the inventor or a joint inventor regards as the 
invention. 

The following is a quotation of 35 U.S.C. 112 (pre-AIA), second paragraph: 
The specification shall conclude with one or more claims pai1icularly pointing out and distinctly 
claiming the subject matter which the applicant regards as bis invention. 

Page 3 

Claims 1-15 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), second paragraph, 

as being indefinite for failing to patticula.rly point out and distinctly claim the subject matter 

which the inventor or a joint inventor (or for applications subject to pre-AIA 35 U.S.C. 112, the 

applicant), regat·ds as the invention. 

Claim 1 is indefinite for recitation in lines 6-7 of the phrase "from the cell-free DNA 

isolated from a plasma sample of the subject or DNA derived therefrom" because it is not clear 

how cell-free DNA is different than DNA delived therefrom. For the purpose of examination 

claim 1 has been interpreted to be limited to cell-free DNA isolated from a plasma sample. 

Claims 2-15 are rejected for the same reason as claim 1 because they depend from claim 

1 and fail to remedy the indefiniteness of claim 1. 

Claims 1, 2, and 12 are indefinite for recitation of the phrase "high throughput 

sequencing" because the metes and bounds at·e not cleat· and the specification does not provide a 

limiting definition of the phrase. For the purpose of examination the claims have been interpreted 

as being limited to sequencing. 

Claims 3-7 are rejected for the same reason as claim 2 because they depend from claim 2 

and fail to remedy the indefiniteness of claim 2. 

Claim 11 is indefinite for recitation of the phrase "patient-specific PCR primers" because 

the phrase is not defined in the specification and it is not cleat· if the primers a.re not capable of 
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hybridizing to DNA of any other individual or merely capable of hyblidizing to DNA of a 
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particular patient. For the purpose of examination claim 11 has been interpreted as being limited 

to plimers that are capable of hyblidizing to DNA of a patient. 

Claim Rejections - 35 USC§ 103 

8. In the event the determination of the status of the application as subject to AJA 35 U.S.C. 

102 and 103 (or as subject to pre-AJA 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 ait 

telied upon, and the rationale suppo1ting the rejection, would be the same undet either' status. 

9. 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 clain1ed invention is not 
identically disclosed as set fo11h in section 102, if the differences between the claimed invention and the 
prior art are such that the clain1ed invention as a whole would have been obvious before the effective 
filing date of the clain1ed 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. 

10. This application cun-ently names joint inventors. In consideling patentability of the 

claims the examiner presumes that the subject matter of the various claims was commonly 

owned as of the effective filing date of the claimed invention(s) absent any evidence to the 

contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out the inventor and 

effective filing dates of each claim that was not commonly owned as of the effective filing date 

of the later invention in order for the examiner to consider the applicability of 35 U.S.C. 

102(b)(2)(C) for any potential 35 U.S.C. 102(a)(2) prior ait against the later invention. 

11. Claims 1, 3, 7, 9, and 11-14 are rejected under 35 U.S.C. 103 as being unpatentable over 

Forshew et al. (Science Translational Medicine vol. 4, article 136ra68 plus supplementary 

material (2012)) in view of Benesova et al. (Analytical Biochemistry vol. 433, pages 227-234 

(2013)). 
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Independent claim 1 recites a process of identifying single nucleotide variant (SNV) 

mutations in a tumor sample of a subject by sequencing, performing at least a 20 multiplex 

amplification to generate amplicons using cell-free DNA from a plasma sample of the subject, 

and sequencing the amplicons to detect SNV mutations. Dependent claim 3 fmther recites a 

process of analyzing cell-free DNA that comprises circulating tumor DNA. Dependent claim 7 

fmther recites a process of analyzing mutations in a tumor tissue sample of a subject. Dependent 

claim 9 further recites a process of a 20-50 multiplex amplification. Dependent claim 11 further 

tecites a ptocess of use of ptimet s that hybddize to DNA of the subject. Dependent claim 12 

fmther recites a process of using bm-coding in the amplification. Dependent claim 13 further 

recites a process of detecting recurrence of cancer. An embodiment of dependent claim 14 

fmther recites a process of analysis of colorectal cancer. 

Forshew et al. shows in the abstract and throughout analysis of cell-free DNA of 

individuals with tumors for mutation analysis by multiplex amplification using a pool of plimer 

pairs followed by sequencing of amplicons. Forshew et al. outlines the process in Figure 1, 

which shows a preamplification step that uses a single multiplex amplification of regions of 

interest followed by a second amplification followed by barcoded amplification and sequencing. 

Forshew et al. shows on page 3 use of 48 p1imer pairs to amplify regions of interest. Forshew et 

al. shows on pages 3-9 identification of mutations in the amplified regions of interest. Forshew et 

al. shows in Figure 4 data of time series of observations to identify recurrences of cancer, for 

example see Figure 4-B. 

Forshew et al. does not show an initial step of identifying SNV mutations in a tumor 

sample or tumor tissue of a subject by sequencing. Forshew et al. does not show analysis of 

colon cancer. 
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Benesova et al. shows analysis of cell-free DNA to analyze tumor DNA in a patient on 

pages 228-232. Benesova et al. shows in the first column of page 230 a process of initially 

determining a tumor-specific mutation in a plimary tumor, followed by detection of the same 

mutation in cell-free DNA. Benesova et al. notes in the first column of page 228 that Figure 1 

shows colon tumor analysis through cell-free DNA, as illustrated in Figure 1. Analysis of 

colorectal cancer is further discussed on pages 230-232 

It would have been obvious to one of ordinm-y skill in the art before the effective filing 

date of the claimed invention to modify the process of Fotshew et al. by first identifying a 

mutation in tumor tissue because Benesova et al. provides guidance to first identify a mutation in 

tumor tissue followed by analysis of the mutation using cell-free DNA. It would have been 

fmther obvious to analyze colorectal cancer using cell-free DNA because Benesova et al. 

provides guidance to do so. 

12. Claims 4-6 and 8 me rejected under 35 U.S.C. 103 as being unpatentable over Forshew et 

al. in view of Benesova et al. as applied to claims 1, 3, 7, 9, and 11-14 above, and further in view 

of Mm-usyk et al. (Biochimica et Biophysica Acta vol. 1805 pages 105-117 (2010) ). 

Dependent claim 4 fmther recites a process of analyzing clonal SNV mutations. 

Dependent claim 5 further recites a process of analyzing subclonal SNV mutations. Dependent 

claim 6 further recites a process of analyzing both clonal and subclonal SNV mutations. 

Dependent claim 8 further recites a process of determining clonal heterogeneity of a sample. 

Forshew et al. in view of Benesova et al. as applied to claims 1, 3, 7, 9, and 11-14 above 

does not explicitly discuss analysis of clonal and subclonal mutations. 
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Marusyk et al. reviews tumor clonal heterogeneity. Marusyk et al. shows intra tumor 

clonal diversity at section 3.1. Analysis of clonal heterogeneity and subclonal changes by 

sequencing of specific genes is discussed in section 4.1. 

It would have been obvious to one of ordinary skill in the art before the effective filing 

date of the claimed invention to modify the process of Forshew et al. in view of Benesova et al. 

as applied to claims 1, 3, 7, 9, and 11-14 above by analysis of clonal and subclonal mutations 

because as discussed in the interpretation above plasma samples (as analyzed in Forshew et al. 

and Benesova et al.) comprise clonal and subclonal mutations and Marusyk et al. provides 

explicit guidance to analyze tumor heterogeneity comprising clonal and subclonal vaiiations. 

13. Claim 10 is rejected under 35 U.S.C. 103 as being unpatentable over Forshew et al. in 

view of Benesova et al. as applied to claims 1, 3, 7, 9, and 11-14 above, and further in view of 

Anderson et al. (WO 2004/051218). 

Dependent claim 10 further recites a process of a 50-100 multiplex amplification. 

Forshew et al. in view of Benesova et al. as applied to claims 1, 3, 7, 9, and 11-14 above 

does not show a process of a 50-100 multiplex amplification. 

Anderson et al. shows multiplex amplifications in the abstract and throughout. Anderson 

et al. shows in the example at pages 36-39 examples of a multiplex amplification of 95 samples 

using low primer concentrations. 

It would have been obvious to one of ordinary skill in the art before the effective filing 

date of the claimed invention to modify the process of Forshew et al. in view of Benesova et al. 

as applied to claims 1, 3, 7, 9, and 11-14 above by use of the 95 multiplex process of Anderson et 

al. to allow for analysis of a greater number of loci in a single amplification saving time and 

expense. 
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14. Claims 14 and 15 are rejected under 35 U.S.C. 103 as being unpatentable over Forshew et 

al. in view of Benesova et al. as applied to claims 1, 3, 7, 9, and 11-14 above, and further in view 

of Diehl et al. (Proceedings of the National Academy of Sciences USA vol. 102, pages 16368-

16373 (2005)). 

An embodiment of dependent claim 14 further recites a process of analysis of colorectal 

cancer. Dependent claim 15 further recites a process of analyzing a mutation that is less than or 

equal to 0.015% of the cell-free DNA. 

Forshew et al. in view of Benesova et al. as applied to claims 1. 3, 7, 9, and 11-14 above 

show analysis of colorectal cancer in Benesova et al., but do not show analyzing a mutation that 

is less than or equal to 0.015% of the cell-free DNA. 

Diehl et al. analyzes cell-free DNA for colorectal cancer DNA in the abstract and 

throughout. Diehl et al. shows sensitivity of the assay (detailed in figure 2) of amplified 

colorectal cancer DNA in Table 1 of as low as 0.001 %. 

It would have been obvious to one of ordinary skill in the art before the effective filing 

date of the claimed invention to modify the process of Forshew et al. in view of Benesova et al. 

as applied to claims 1, 3, 7, 9, and 11-14 above by use of the assay of Diehl et al. because Diehl 

et al. shows an assay with high sensitivity. 

Double Patenting 

15. The nonstatutory double patenting rejection is based on a judicially created doctline 

grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or 

improper timewise extension of the "right to exclude" granted by a patent and to prevent possible 

harassment by multiple assignees. A nonstatutory double patenting rejection is appropriate where 

the conflicting claims are not identical, but at least one examined application claim is not 
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patentably distinct from the reference claim(s) because the examined application claim is either 

anticipated by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 

140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 

2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van 

Ornum, 686 F.2d 937,214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 

(CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR l.321(c) or l.321(d) may 

be used to overcome an actual or provisional tejection based on nonstatutoty double patenting 

provided the reference application or patent either is shown to be commonly owned with the 

examined application, or claims an invention made as a result of activities undertaken within the 

scope of a joint research agreement. See MPEP § 717 .02 for applications subject to examination 

under the first inventor to file provisions of the AIA as explained in MPEP § 2159. See MPEP § 

2146 et seq. for applications not subject to examination under the first inventor to file provisions 

of the AIA. A terminal disclaimer must be signed in compliance with 37 CFR 1.321(b). 

The USPTO Internet website contains terminal disclaimer forms which may be used. 

Please visit www.uspto.gov/patent/patents-forms. The filing date of the application in which the 

fonn is filed determines what form (e.g., PTO/SB/25, PTO/SB/26, PTO/AIA/25, or 

PTO/AIA/26) should be used. A web-based eTerminal Disclaimer may be filled out completely 

online using web-screens. An eTerminal Disclaimer that meets all requirements is auto­

processed and approved immediately upon submission. For more information about eTerminal 

Disclaimers, refer to www.uspto.gov/patents/process/file/efs/ guidance/ eTD-inf o-I.jsp. 

16. Claim 1 is rejected on the ground of nonstatutory double patenting as being unpatentable 

over claims 11 and 18 of U.S. Patent No. 11,319,596. Although the claims at issue are not 
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identical, they are not patentably distinct from each other because claims 11 and 18 of U.S. 

Patent No. 11,319,596 is anticipatory of instant claim 1 in view of claiming a species of the 

instant claim 1 regarding multiplex amplifications of 10-50 target loci relative to the instant at 

least 20 target loci. Regarding the instant claim 1 limitation of sequencing a tumor sample by 

whole exome sequencing or whole genome sequencing, the type of sequencing is obvious over 

issued claim 18 limited to whole exome sequencing of a tumor biopsy sample. 

17. Claim 1 is provisionally rejected on the ground of nonstatutory double patenting as being 

unpatentable over claim 16 of copending Application No. 16/288,416 in view of Ku et al. 

(Expe1t Reviews in Molecular Diagnostics vol. 12, pages 241-251 (2012)). Claim 16 of 

Application No. 16/288,416 claims a species of the instant claim 1 regarding multiplex 

amplifications of 10-50 target loci relative to the instant at least 20 target loci. Regarding the 

limitation in instant claim 1 of sequencing by whole exome sequencing, such sequencing is 

obvious over Ku et al. which shows advantages of whole exome sequencing for targeting 

expressed genomic regions at page 243. 

This is a provisional nonstatutory double patenting rejection. 

18. Claim 1 is rejected on the ground of nonstatutory double patenting as being unpatentable 

over claims 13 and 10 of U.S. Patent No. 11,371,100. Although the claims at issue are not 

identical, they are not patentably distinct from each other because claims 13 and 10 of U.S. 

Patent No. 11,371,100 is anticipatory of instant claim 1 in view of claiming a species of the 

instant claim 1 regarding multiplex amplifications of 10-50 target loci relative to the instant at 

least 20 target loci. Regarding the instant claim 1 limitation of sequencing a tumor sample by 

whole exome sequencing or whole genome sequencing, the type of sequencing is obvious over 

issued claim 10 limited to whole exome sequencing of a tumor biopsy sample. 
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19. Claim 1 is provisionally rejected on the ground of nonstatutory double patenting as being 

unpatentable over claims 18 and 19 of copending Application No. 16/359,917 (reference 

application). Although the claims at issue are not identical, they are not patentably distinct from 

each other because claim 18 of Application No. 16/359,917 shows a method of performing 

whole exome sequencing of a tumor sample of a subject and performing multiplex amplification 

of a cell-free sample of the subject followed by sequencing of the amplicons. Copending claim 

19 shows a species of the limitation of instant claim 1 of at least 20 target loci targeted in a 

multiplex amplification by claiming at least 50 target loci targeted in a multiplex amplification. 

The combination of claim 18 and 19 makes instant claim 1 obvious. 

This is a provisional nonstatutory double patenting rejection because the patentably 

indistinct claims have not in fact been patented. 

20. Claim 1 is provisionally rejected on the ground of nonstatutory double patenting as being 

unpatentable over claim 14 of copending Application No. 17/018,966 in view of Ku et al. 

(Expe1t Reviews in Molecular Diagnostics vol. 12, pages 241-251 (2012)). Claim 14 of 

Application No. 17/018,966 claims a species of the instant claim 1 regarding multiplex 

amplifications of at least 25 target loci relative to the instant at least 20 target loci. Regarding the 

limitation in instant claim 1 of sequencing by whole exome sequencing, such sequencing is 

obvious over Ku et al. which shows advantages of whole exome sequencing for targeting 

expressed genomic regions at page 243. 

This is a provisional nonstatutory double patenting rejection. 

21. A rejection based on double patenting of the "same invention" type finds its support in 

the language of 35 U.S.C. 101 which states that "whoever invents or discovers any new and 

useful process .. . may obtain a patent therefor. .. " (Emphasis added). Thus, the term "same 
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invention," in this context, means an invention drawn to identical subject matter. See Miller v. 

Eagle Mfg. Co., 151 U.S. 186 (1894); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970); 

In re Ockert, 245 F.2d 467, 114 USPQ 330 (CCPA 1957). 

A statutory type (35 U.S.C. 101) double patenting rejection can be overcome by 

canceling or amending the claims that are directed to the same invention so they m-e no longer 

coextensive in scope. The filing of a terminal disclaimer cannot overcome a double patenting 

rejection based upon 35 U.S.C. 101. 

22. Claims 1-15 are provisionally rejected under 35 U.S.C. 101 as claiming the same 

invention as that of claims 1-15 of copending Application No. 17/692,469 (reference 

application). This is a provisional statutory double patenting rejection since the claims directed to 

the same invention have not in fact been patented. 

Conclusion 

23. This Office action is a Non-Final action. A shortened statutory peliod for reply to this 

action is set to expire THREE MONTHS from the mailing date of this action. 

24. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to JOHNS. BRUSCA whose telephone number is (571)272-0714. 

The examiner's fax number is (571) 273-0714.The examiner can normally be reached M-F 8:30 

AM-5:00PM. 

Examiner interviews are available via telephone, in-person, and video conferencing using 

a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is 

encouraged to use the USPTO Automated Interview Request (AIR) at 

http://www.uspto.gov/interviewpractice. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
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supervisor, Karlheinz Skowronek can be reached on (571) 272-9047. The fax phone number for 

the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of published or unpublished applications may be 

obtained from Patent Center. Unpublished application information in Patent Center is available 

to registered users. To file and manage patent submissions in Patent Center, visit: 

https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent-center for more 

information about Patent Center and https://www.uspto.gov/patents/docx for information about 

filing in DOCX fonnat. For additional questions, contact the Electronic Business Center (EBC) 

at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service 

Representative, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/JOHN S BRUSCA/ 
Primary Examiner, Art Unit 1631 
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