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LEBOVITZ, Administrative Patent Judge.

DECISION ON APPEAL
This is a decision on appeal from the final rejection of claims 49, 50,
53, 57-62,107-109, 111-118, and 128-141. We have jurisdiction under 35
U.S.C. § 6(b). We affirm.
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STATEMENT OF THE CASE

Independent claims 49, 50, and 129 are directed to methods for
identifying nucleotides at designated polymorphic sites in a multiplexed
assay, an assay in which multiple subsequences of a targeted nucleotide
sequence are assayed simultaneously (Spec. 7; App. Br. 2). Claims 49, 50,
53,57-62,107-109, 111-118, and 128-141 are pending and stand finally
rejected (App. Br. 2). Appellants request review of the following grounds of
rejection:

1. Claims 49, 50, 53, 57-60, 62, 107, 109, 113-115 and 128 as obvious
under 35 U.S.C. § 103(a) over Barany (U.S. Pat. No. 6,027,889, Feb. 22,
2000) in view of Leushner (U.S. Pat. No. 6,083,699, Jul. 4, 2000) and
Beattie (U.S. Pat. No. 6,156,502, Dec. 5, 2000) (Ans. 6);

2. Claims 49, 50, 53, 57-60, 62, 107, 108, 111-118, and 128 as
obvious under 35 U.S.C. § 103(a) over Chen (Genome Res., 10: 549-557,
2000) in view of Leushner and Beattie (Ans. 9);

3. Claim 61 as obvious under 35 U.S.C. § 103(a) over Barany or Chen
in view of Leushner, Beattie, and Coyne (Molecular Biology Techniques
Manual, 3" Edition, Feb. 2001) (Ans. 13);

4. Claims 129-131 and 133 as obvious under 35 U.S.C. § 103(a) over
Schuster (Anal. Biochem., 204: 22-25, 1992) in view of Leushner and
Beattie (Ans. 14);

5. Claims 132 and 134-141 as obvious under 35 U.S.C. § 103(a) over
Schuster in view of Leushner, Beattie, and Fuller (U.S. Pat. No. 5,674,679,
Oct. 7, 1997) (Ans. 17-18); and

6. Claim 134 as indefinite under 35 U.S.C. § 112, second paragraph
(Ans. 4-5).
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The claims in each rejection were argued as a group. Thus, the claims
stand or fall together in each grouping because separate reasons for their
patentability were not provided. 37 C.F.R. § 41.37(c)(1)(vii). We select
claims 49, 61, 129, 134, and 136 as representative of the appealed claims to
decide all issues in this appeal. Claims 49, 61, 129, 134, and 136 read as
follows:

49. A method of identifying one or more nucleotides at each of two or
more designated polymorphic sites in one or more targets, the method
comprising the following steps:

a) providing a set of oligonucleotide primer pairs, each pair capable of
annealing with complementary polynucleotide strands to delineate a region
of the corresponding target which includes at least one designated
polymorphic site;

b)  contacting said set of oligonucleotide primers with said targets under
conditions allowing formation of amplicons with designated polymorphic
sites corresponding to said designated polymorphic sites in corresponding
targets, each amplicon comprising an amplicon sense strand corresponding
to a target sense strand and an amplicon antisense strand corresponding to a
target antisense strand;

c) selecting a set of encoded probes wherein differently encoded probes
are of different types, having different nucleotide sequences, said set
selected such that at least a first type of said encoded probes has a
complementary region, to an amplicon sense strand or a subsequence
thereof, and at least a second type of said encoded probes has a
complementary region, to an amplicon antisense strand or a subsequence
thereof;

d)  contacting the selected set of encoded probes with said amplicons
under conditions permitting the formation of a probe elongation product,
following annealing of said encoded probes to said amplicons, and wherein
said probes are capable of annealing to an amplicon such that an
interrogation site within a probe is aligned with a designated polymorphic
site in said amplicon;

e) wherein: (1) the first type of encoded probes are selected because they
are predicted to have a greater degree of complementarity to said amplicon
sense strand or a subsequence thereof due to fewer non-designated or non-
selected designated polymorphic sites on said amplicon sense strand in the
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region where the first type of encoded probes is designed to anneal, than
does a probe that is capable of annealing to the amplicon antisense strand or
a subsequence thereof and that has the same interrogation site as said first
type of encoded probes; and (i1) the second type of encoded probes are
selected because they are predicted to have a greater degree of
complementarity to said amplicon antisense strand or a subsequence thereof,
due to fewer non-designated or non-selected designated polymorphic sites
on said amplicon antisense strand in the region where the second type of
encoded probes is designed to anneal, than does a probe that is capable of
annealing to the amplicon sense strand or a subsequence thereof and that has
the same interrogation site as said second type of encoded probes; and

f) detecting probe elongation products.

61. The method of claim 49 or 50 wherein the amplicons are generated by
asymmetric PCR.

129. A method of probe elongation-mediated analysis of variable sites in a
patient genome, the method comprising:

providing sets of different cognate probes, the cognate probes in a set
capable of annealing to one or more amplicons, said amplicons generated by
amplifying regions of the genome using polymerase chain reaction, and said
cognate probes further capable of being elongated with a detectably labeled
nucleotide if, following annealing, the probe’s interrogation site is
complementary to the aligned nucleotide in the amplicon, wherein said
probes are designed such that the aligned nucleotide is complementary to a
nucleotide at a variable site; and

designating for each set of amplicons, one strand (either sense or antisense)
for the probe elongation-mediated analysis of the variable sites, depending
on which strand has a greater degree of complementarity to its cognate probe
in the terminal elongation initiation region of the cognate probe.

134. The method of claim 129 wherein encoding of probes is by
associating probes with different sequences to carriers, including beads,
having different optical signatures.

136. The method of claim 129 wherein the elongation of the probes
comprises adding one or more types of labeled deoxyribonucleotide
triphosphates or di-deoxyribonucleotide triphosphates.
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OBVIOUSNESS
Claims 49, 129, and others
Claims 49, 50, 53, 57-60, 62, 107, 109, 113-115 and 128 stand

rejected under 35 U.S.C. § 103(a) as obvious over Barany in view of
Leushner and Beattie (Ans. 6).

Claims 49, 50, 53, 57-60, 62, 107, 108, 111-118, and 128 stand
rejected under 35 U.S.C. § 103(a) as obvious over Chen in view of Leushner
and Beattie (Ans. 9)

Claims 129-131 and 133 stand rejected under 35 U.S.C. § 103(a) as

obvious over Schuster in view of Leushner and Beattie (Ans. 14).

Issue on Appeal
Independent claim 49 is directed to a method of identifying one or
more nucleotides at each of at least two designated polymorphic sites. Steps
a) through d) of the claimed method involve steps of amplifying (“forming
amplicons”) regions of a target comprising polymorphisms and forming
probe elongation products of the regions utilizing “encoded” probes. In step
(e),

(1) the first type of encoded probes are selected because they are
predicted to have a greater degree of complementarity to said
amplicon sense strand . . . than does a probes that is capable of
annealing to the amplicon antisense strand . . . (i1) the second
type of encoded probes are selected because they are predicted
to have a greater degree of complementarity to said amplicon
antisense strand . . . than does a probe that is capable of
annealing to the amplicon sense strand . . . .

Independent claim 129 also involves amplification and elongation. In
the elongation step, the sense or antisense strand is designated for

amplification “depending on which strand has a greater degree of
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complementarity to its cognate probe in the terminal elongation initiation
region of the cognate probe.”

Thus, both claims 49 and 129 involve a step of elongation in which
the sense or antisense strand is chosen such that it has a “greater degree of
complementarity” to the probe used to form the elongation product.

The Examiner contends that selecting probes which have a greater
degree of complementarity to either the sense or antisense strand as in
claims 49 and 129 would have been suggested to persons of ordinary skill in
the art based on the disclosures of Leushner and Beattie (Ans. 7-8, 11-12,
and 15-16). Appellants contend there is no teaching or suggestion of this
step in the prior art.

Thus, the issue in this appeal is whether the Examiner erred in finding
that prior art — Leushner and Beattie — would have suggested selecting
probes in an elongation step which “have a greater degree of
complementarity” to a sense or antisense stand as recited in claims 49 and
129.

Findings of Fact
Scope and content of the prior art

In making an obviousness determination, we begin with the scope and
content of the prior art. Graham v. John Deere, 383 U.S. 1, 17 (1966).

Appellants do not challenge the Examiner’s findings that Barany and
Chen describe steps (a)-(d) and (f) of claim 49. Nor do they challenge the
Examiner’s findings that Schuster describes the amplification and elongation
steps of claim 129. Thus, in addressing the scope and content of the prior
art, we focus on the Examiner’s findings with respect to the steps in claims

49 and 129 of selecting probes in an elongation step which “have a greater
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degree of complementarity” to a sense or antisense stand. These findings are
relevant to the rejections of (1) claims 49, 50, 53, 57-60, 62, 107, 109, 113-
115 and 128 (Ans. 6); (2) claims 49, 50, 53, 57-60, 62, 107, 108, 111-118,
and 128 (Ans. 9); and (4) claims 129-131 and 133 as set forth above.

The Leushner patent

1. Leushner describes bi-directional sequencing of nucleic acid molecules
(Leushner, Abstract; Ans. 7) which is useful for detecting mutations,
including single base mutations (Leushner, at col. 7, 1. 63 to col. 8, 1. 10;
Ans. 7).

2. Primers can be designed for the sense and antisense strands (Leushner, at
col. 6, 11. 15-25; Ans. 7).

3. Leushner also teaches that “[p]rimers can be selected to hybridize with
highly conserved regions which are the same in all variants of the target
DNA” (Leushner, at col. 6, 11. 37-39).

4. From Leushner’s teachings, “itis . .. clear . .. that it was well known in
the art at the time of the invention . . . that it is advantageous to compensate
for the potential [sequence] variation by adjusting the oligonucleotide

sequence” (Ans. 8).

The Beattie patent

5. Beattie states that mutations at polymorphic sites will disrupt base-
pairing with PCR primers annealing at polymorphic sites, interfering with
hybridization of probes targeted to the polymorphic site (i.e., polymorphic
hybridization interference) (Beattie, at col. 13, 1l. 59-67; Ans. §, 21).
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Differences between the prior art and the claim invention

Once the scope and content of the prior art has been established, the
next step is to ascertain the differences between the prior art and the claimed
invention. Graham, 383 U.S. at 17. The following findings of fact are
relevant to this determination.
6. Barany and Chen describe steps (a)-(d) and (f) of claim 49 (Ans. 6 and
10)
7. Schuster describes the amplification and elongation steps of claim 129
(id. at 14-15).
8. None of the aforementioned references explicitly describe a step of
elongation as recited in claims 49 (step (e)) and 129 in which the sense or
antisense strand is chosen as the elongation target when it has a “greater
degree of complementarity” to the probe used to form the elongation product
(id. at 7, 11, and 15).
9. However, Leushner teaches that it was known in the art to “compensate
for [sequence] variation, by adjusting the oligonucleotide [probe] sequence”

(FF 4), such as utilizing a primer to a highly conserved region (FF 3).

Reason to combine the prior art

The next step after ascertaining the differences between the prior art
and the claimed invention is to identify a reason why persons of ordinary
skill in the art would have been prompted to combine the prior art to have
made the claimed invention. KSR Int’l Co. v. Teleflex Inc., 127 S. Ct. 1727,
1741 (2007). The following findings of fact are relevant to this
determination.
10. Beattie teaches that polymorphic hybridization interference was a

known problem at the time of the invention (FF 5; Ans. 8, 21).
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11. A skilled artisan performing the methods of either of Barany, Chen, or
Shuster would have recognized that “poor results” from probing one strand
could be remedied by designing probes which have greater complementarity
to the target sequence with fewer polymorphic positions that would interfere
with hybridization (see Ans. 17, 21; FF 10).

12. Thus, persons of ordinary skill in the art would have been motivated to
select or design probes that hybridize to a strand of a target nucleic acid
molecule that has higher complementarity and “less mutation interference”
(Ans. 8-9, 12-13, 16), a problem that persons of skill in the art would have
known at the time of the invention (FF 9-11).

Analysis

The “Examiner bears the initial burden, on review of the prior art . . ,
of presenting a prima facie case of unpatentability.” In re Oetiker, 977 F.2d
1443, 1445 (Fed. Cir. 1992). Once prima facie obviousness has been
established, it is Appellant’s burden to provide rebuttal arguments or
evidence. Oetiker, 977 F.2d at 1445 (Fed. Cir. 1992); Hyatt v. Dudas, 492
F.3d 1365, 1369-70 (Fed. Cir. 2007).

In this case, the Examiner finds that persons of skill in the art would
have recognized that polymorphic mutations interfere with hybridization
(see FF 5, 10, 11). Thus, the Examiner finds that persons of skill in the art
would have been motivated to address this hybridization problem by
designing probes with fewer polymorphic positions and greater
complementarity to target sequences (see FF 12) — as required by claims 49
and 129 — when performing the extension steps as taught in Barany, Chen,
and Shuster. We agree with these findings and conclude that adequate

evidence is of record (see FF 1-11) to establish prima facie obviousness of
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the claimed subject matter. Thus, we turn to Appellants’ rebuttal arguments

and evidence.

Barany

Barany describes a method of detecting polymorphisms using a
combination of PCR and the ligation detection reaction (“LDR”) (Barany, at
col. 5, 11. 39-50). Appellants contend that the claimed invention does not
involve the LDR described in the Barany patent (App. Br. 9). They argue
that Barany teaches away from claim 49 because it relies “on the primary
PCR/secondary PCR/LDR process to avoid interference of overlapping
primers due to closely clustered polymorphic sites (id.)

Barany et al. recognize that “For allele-specific oligonucleotide
hybridization (“ASQO”), the mutation must be known, . . . cross-
reactivity is difficult to prevent, [and] closely clustered sites due
to interference of overlapping primers cannot undergo
multiplexed detection . ...” (Col. 7, 1. 65 to col. 8, 1. 4).

(id.)

We are not persuaded by this argument that the Examiner erred. First,
we do not agree with Appellants that claim 49 excludes LDR. Claim 49
expressly recites that step d) is accomplished “under conditions permitting
the formation of a probe elongation product.” During LDR, one
oligonucleotide is extended in length by ligation to a second oligonucleotide
(see Barany, Fig. 4). Thus, we find that the Examiner’s interpretation of
claim 49 to include LDR (Ans. 22) is reasonable.

Second, we do not agree that Barany teaches away from step (e) of
claim 49. As shown in Fig. 4 of Barany, allele-specific primers are ligated
to common oligonucleotides when there is perfect complementarity at the

junction (Barany, at col. 21, 11. 4-39). The presence of closely spaced

10
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polymorphisms within the region of the targeted polymorphism (see F1 and
F2 of Fig. 4 depicting the polymorphism) would interfere with hybridization
of the F1 and F2 oligonucleotides, leading to “poor results” (Ans. 9) with
Barany’s method. In other words, the presence of another polymorphism, in
addition to the targeted polymorphism, would interfere with the probe’s
hybridization (see FF 5). Persons of ordinary skill in the art would have
recognized that this interference problem existed in the prior art (FF 5, 10)
and that designing a probe to the opposite strand (in which extension would
occur in the opposite orientation) would address it (see Ans. 22; see FF 11,
12).

Barany, as Appellants argue (App. Br. 9), states that its method avoids
some of the problems associated with the prior art (Barany, at col. 8, 11. 42-
44), such as those encountered in sequencing when there are closely-
clustered mutations that “cannot undergo multiplex detection” (Barany, at
col. 7, 1. 65 to col. 8, 1. 4). Barany states that this problem is addressed by its
method because “the selection of mutant sequences is mediated by LDR
rather than PCR” (Barany, at col. 9, 1. 1-2). We do not see how this teaches
away from also selecting oligonucleotides that have greater complementarity
to a sense or antisense strand when there are interfering mutations in the

region to be amplified as suggested by Leushner and Beattie.

Leushner and Beattie

Appellants also argue that the shortcomings of Barany are not
remedied by Leushner or Beattie. They state that “Leushner motivates use
of both sense and antisense strains — not selection of one or the other” (App.
Br. 11). They assert that Beattie “disclose[s] different (i.e., arbitrarily

choosing the nucleotide sequence of the PCR primers and support-bound

11
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probes) to solve the ‘variation’ problem, and therefore teach away from the
combination the Examiner advocates” (App. Br. 12).

These arguments are not convincing. Leushner was cited by the
Examiner for its teaching that it was known at the time of the invention that
“it 1s advantageous to compensate for the potential [sequence] variation by
adjusting the oligonucleotide sequence” (FF 4; Ans. 8). The Examiner’s
position is that persons of skill in the art would have been motivated by
Leushner’s teaching to select or design probes for Barany’s method that
hybridize to a strand of a target nucleic acid molecule that has higher
complementarity and “less mutation interference” (FF 9-12; Ans. 8-9, 12-13,
16). This position is logical and supported by the evidence (FF 9-11).
Appellants’ argument focuses on the choice of primers for Leushner’s
sequencing method, not on what its teaching would have suggested for
Barany’s method.

With respect to Appellants’ arguments concerning Beattie, we again
note that the Examiner relied upon it for its general teachings that persons of
skill in the art would have understood that polymorphisms interfere with
hybridization (FF 5, 10) — not the solution that Beattie describes for its own
methodology. Thus, we have considered, but do not find Appellants’

argument persuasive.

Chen

Appellants argue that Chen “indicate[s] that there is no need for any
optimization or alteration of the reactions described therein, for successful
genotyping” (App. Br. 13). They state that “one would not even be

motivated by Chen . . . to select either the sense or antisense strand . . .

12
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because Chen . . . describe[s] their ‘SBCE’ system as the solution to
problems normally associated with multiplexed assays” (id.).

We are not convinced by their argument that the Examiner erred.
Chen describes a primary PCR reaction (Chen, Fig. 1) followed by a step in
which an oligonucleotide probe containing both a “ZipCode” and a SNP-
specific sequence (single nucleotide polymorphism) is extended (Chen,
Abstract and Fig. 1; Ans. 10-11). The presence of another polymorphism
within the targeted region containing the SNP would interfere with
hybridization and the extension reaction. Thus, we agree with the Examiner
that persons of ordinary skill in the art would have recognized that such
interference problem would occur in Chen when multiple polymorphisms
occupied the same target region. We also concur that persons of ordinary
skill in the art would have known that designing a probe to the opposite
strand would address such problem (see Ans. 23-24; see FF 11). Thus,
while Chen’s method describes a unique method of detecting SNPs, it does
not teach away or preclude the modification suggested by the Examiner. To
the contrary, we find that Leushner and Beattie would have suggested
designing sense or antisense primers when necessitated by interfering
polymorphisms in the extension reaction.

With respect to the combination of Chen with Leushner and Beattie,
Appellants argue as they did for the Barany patent. We do not find these

arguments convincing for the same reason as discussed supra on p. 11-12.

Schuster
Appellants contend that the “relevance of Schuster et al. to the claims,
or the reason why it could be combined with Leushner et al. or Beattie et al.

are not understood” (App. Br. 15). Appellants state:

13
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the Examiner does not allege that it teaches or suggests:
“designing for each set of amplicons, one strand (either sense or
antisense) for the probe elongation-mediated analysis of the
variable sites, depending on which strand has a greater degree
of complementarity to its cognate probe in the terminal
initiation region of the cognate probe,” as required in claim 129.

(App. Br. 15.)

This argument is not persuasive. The Examiner fully articulated why
it would have been obvious to have modified Schuster’s method with the
teachings of Leushner and Beattie (Ans. 14-17). Because the Examiner
provided adequate evidence to establish prima facie obviousness of claim
129, it is Appellants’ burden to provide rebuttal arguments or evidence.
However, Appellants have not identified any defect in the Examiner’s case

and we find none.

Summary

For the foregoing reasons, we affirm the rejection of claims 49 and
129. Claims 50, 53, 57-60, 62, 107-109, 111-118, 128, 130, 131, and 133
fall with claims 49 and 129 because separate reasons for their patentability

were not provided.

Claim 61
Claim 61 stands rejected under 35 U.S.C. § 103(a) as obvious over
Barany or Chen in view of Leushner, Beattie, and Coyne (Ans. 13)
Claim 61 is directed to the method of claims 49 or 50, where “the
amplicons are generated by asymmetric PCR.” The Examiner finds that
Coyne describes asymmetric PCR for the production of single-stranded

DNA (Ans. 14). The Examiner concludes that it “would have been prima

14
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facie obvious to a skilled artisan at the time of invention to incorporate
asymmetric PCR into the methods of Barany or Chen since Coyne suggests
such a modification to produce single-stranded DNA for the probing of
polymorphic sites, thus arriving at the claimed invention” (Ans. 14).

Appellants contend that the “sense of [sic, or] antisense orientation of
the probes is not considered, and accordingly there is no teaching or the
subject matter of claim 61” (App. Br. 14).

We are not persuaded by this argument that the Examiner erred. The
Examiner relied upon Leushner and Beattie to provide a reason to have
utilized the sense or antisense strand, depending on whether additional
polymorphisms were present in the targeted sequence — not Coyne.
Consequently, we affirm the rejection of claim 61 for the same reasons as

for the rejection of claim 49 based on Barany or Chen.

Claims 132 and 134-141
Claims 132 and 134-141 stands rejected under 35 U.S.C. § 103(a) as

obvious over Schuster in view of Leushner, Beattie, and Fuller (Ans. 17-18).
Claim 136, the representative claim, is directed to the method of claim

108, where “encoding of probes is by associating probes with different

sequences to carriers, including beads, having different optical signatures.”
The Examiner concludes that “it would have been prima facie

obvious . . . to incorporate differently labeled nucleotides to detect the

sequences within the methods of Schuster since Fuller suggests such a

modification to circumvent the need to use radioactive labeled primers”

(Ans. 18).

15
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Appellants contend that the claims are “nonobvious for the same
reasons the base independent claim 129 is allowable” (App. Br. 15). Since
we found Appellants’ argument unpersuasive for claim 129, we also find it
lacking here. Thus, we affirm the rejection of claim 136. Claims 132, 134,
135, and 137-141 fall with claim 136 because separate reasons for their

patentability were not provided.

INDEFINITENESS

Claim 134 stands rejected under 35 U.S.C. § 112, second paragraph,
as indefinite for failing to particularly point and distinctly claim the subject
matter which applicant regards as the invention (App. Br. 5).

The Examiner contends that the phrase “including beads™ as recited in
claim 134 is indefinite “because it is unclear whether the limitations
following the phrase are a required part of the claimed invention. See §
MPEP 2173.05(d)” (Ans. 5).

Appellants contend that the term “including” does not “render the
claim indefinite, any more than the term ‘comprising,” and ‘including’ is not
among the examples of prohibited terms in the rule cited by the Examiner
(MPEP 2173.05(d))” (App. Br. 6-7).

The definiteness requirement of 35 U.S.C. § 112, second paragraph,
“is essentially a requirement for precision and definiteness of claim
language.” PPG Industries, Inc. v. Guardian Industries Corp., 75 F.3d 1558,
1562 (Fed. Cir. 1996). The language of the claims must make it clear what
subject matter they encompass. The “purpose is to provide those who would
endeavor, in future enterprise, to approach the area circumscribed by the

claims of a patent, with the adequate notice demanded by due process of

16
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law, so that they may more readily and accurately determine the boundaries
of protection involved and evaluate the possibility of infringement and
dominance.” In re Hammack, 427 F.2d 1378, 1382 (CCPA 1970).

In this case, we agree with the Examiner that the meaning of the term
“including” is not clear. For instance, it is unclear whether “including”
means “comprising,” or alternatively, “such as” or, “for example”. Thus, it
cannot be determined whether the carriers of claim 134 are required to
comprise beads or whether the beads are an example of a carrier, but the
carrier is not required to be a bead. Accordingly, we affirm the rejection of
claim 134.

CONCLUSION
We affirm the rejections of claims 49, 50, 53, 57-62, 107-109, 111-

118, and 128-141 as obvious over prior art and of claim 134 as indefinite.

TIME PERIOD
No time period for taking any subsequent action in connection with

this appeal may be extended under 37 C.F.R. § 1.136(a).

AFFIRMED

Ssc:

ERIC P. MIRABEZ
BIOARRY SOLUTIONS LLC
35 TECHNOLOGY DRIVE
WARREN, NJ 07059
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