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Becton, Dickinson and Co. (BD) requests inter partes review of Claims 15
and 29-31 of U.S. 8,367,337 (“‘337 patent,” Ex-1001) purportedly owned by
bioMerieux S.A. (“bioMerieux”).
I. INTRODUCTION
Challenged Claims 15 and 29-31 are directed to methods of detecting
methicillin-resistant Staphylococcus aureus (MRSA), a deadly antibiotic-resistant
bacteria strain. The claimed methods utilize the known technique of multiplex
DNA amplification1 to detect the presence or absence of two distinct DNA
segments of the MRSA genome: (1) the junction between two pieces of DNA
found in the MRSA genome, referred to herein as the “SCCmec junction,” and (2)
a region of the methicillin resistance gene, the mecA gene, wherein the presence of
both DNA segments in a sample confirms that MRSA is present in the sample.
Prior to the filing of the ‘337 patent, the SCCmec junction and the mecA
gene were both used as targets for amplification and detection in methods of
identifying MRSA, as the ‘337 patent’s “Background of the Invention”
acknowledges. Ex-1001 at 2:52-56, 3:17-24. And, not surprisingly, the Examiner

1

Multiplex DNA amplification is a method that permits amplification of

multiple DNA targets in a single reaction (see below).
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rejected Claims 15 and 29-31 as obvious over these prior art methods. Ex-1002 at
4-5, 8-9.
To overcome this rejection, the Applicant argued the cited references did not
disclose or suggest combining in a single assay the amplification and detection of
both the SCCmec junction and the mecA gene. Ex-1003 at 15. The Examiner
agreed, stating in the Reasons for Allowance “[n]one of the references” discloses
or suggests amplifying and detecting both an SCCmec junction and the mecA gene.
Ex-1004 at 7.
However, an important prior art reference, Oberdorfer (Ex-1005), was not of
record during prosecution of the ‘337 patent, and was not considered by the
Examiner.

As detailed below, Oberdorfer evaluated the performance of a

commercial MRSA detection assay, the “IDI-MRSA” assay, which relied on the
amplification and detection of only the SCCmec junction to detect MRSA.
Oberdorfer reported that the IDI-MRSA assay can provide false-positive results,
confirming previous reports. Infra Sections II. B.3-4. Oberdorfer’s solution to this
false-positive problem was to modify the IDI-MRSA assay to add amplification
and detection of the mecA gene to the IDI-MRSA method of amplifying and
detecting the SCCmec junction:
If the detection of the mecA gene were added into the IDI-MRSA test
in the form of a multiplex approach, one could avoid the falsepositive results caused by MSSA, …
-2-
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Ex-1005 at 661 (emphasis added).
Thus, Oberdorfer expressly discloses the very method recited in Claims 15:
combining the amplification and detection of the mecA gene with the amplification
and detection of the SCCmec junction in a multiplex DNA amplification reaction.
Had the Examiner been aware of Oberdorfer’s disclosure, challenged Claims
15 and 29-31 would not have issued. The Board should rectify this error by
canceling Claims 15 and 29-31 of the ‘337 patent.
II. STATE OF THE ART
A.

Real-Time Multiplex PCR Using Molecular Beacon Probes
The following is a brief overview of real-time multiplex PCR using

molecular beacon probes.
1.

PCR Overview

PCR, which stands for Polymerase Chain Reaction, is a method that allows
for in vitro multiplication of a unique target DNA fragment from a complex DNA
mixture. Ex-1006 at 263; Ex-1007 at 163; Ex-1008 ¶22. Detection of target DNA,
e.g. an antibiotic resistance gene, that represents only a tiny fraction of the total
DNA found in a sample had been difficult. By repeatedly reproducing copies of
the target DNA in an exponential manner, PCR provides millions of copies of
target DNA, making it far easier to detect. Ex-1008 ¶22.

-3-
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2.

The PCR reaction
a.

Forward and reverse primers

In PCR, short pieces of DNA called primers are designed with sequences
that are complementary to unique sequences in each strand of the DNA to be
copied (the template DNA). The primers are designed as a pair that flanks the
target sequence of interest, with one primer hybridizing to one strand of the
template DNA (a “forward primer”) and the other primer hybridizing to the other
strand of the template DNA (a “reverse primer”). Ex-1007 at 161-162, Fig. 1; Ex1008 ¶25. This is illustrated in Figure B.2 below.
The PCR solution undergoes a series of heating and cooling steps that are
repeated numerous times, each cycle producing additional copies of the target
sequence (Figure B below). Ex-1007 at 161-163, Fig. 1; Ex-1008 ¶26.

-4-
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1.

2.

3.

4.

Ménard Figure B
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b.

Denaturation and primer annealing

First, heating causes the two strands of the template DNA to separate
(“Denaturation”; Fig. B.1. above). Ex-1007 at 161, Fig. 1; Ex-1008 ¶27. Next, the
forward primer (FP) and reverse primer (RP) hybridize (bind) to each strand of the
template DNA in a sequence-specific manner such that the primers bind only the
intended target template sequence (Fig. B.2. above). Ex-1007 at 161, Fig. 1; Ex1008 ¶27.
c.

Primer extension

Next, a polymerase enzyme (taq pol) extends each hybridized forward and
reverse primer by adding nucleotides onto the 3′ ends of the primers in a sequencespecific manner (Fig. B.3. above). Ex-1007 at 161-162, Fig. 1; Ex-1008 ¶28. The
primers are designed with their 3′ end toward the target sequence so that the
polymerase extends each primer to make a copy of the target sequence. In this
way, two new double stranded DNA molecules that encompass the target sequence
are created. Ex-1007 at 161-162, Fig. 1; Ex-1008 ¶28.
d.

Amplification to produce an amplicon

The cycle of denaturation, primer annealing, and primer extension is
repeated in the presence of excess primers and nucleotides, each subsequent cycle
yielding a new copy of the target sequence from each template DNA and from
each copy of target DNA made in previous cycles. Thus, each cycle doubles the

-6-
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number of target sequences present in the reaction – exponentially “amplifying”
the target sequence. Ex-1007 at 161-162, Fig. 1; Ex-1008 ¶29. These copies of the
target sequence are the amplification product, or “amplicon.” Ex-1007 at 161-162,
Fig. 1; Ex-1009 at 97; Ex-1008 ¶29.
3.

Multiplex PCR

Initially, PCR utilized only a single primer pair to amplify a single target
DNA. But in multiplex PCR, multiple DNA targets can be amplified in a single
PCR reaction by providing additional primer pairs for each additional target,
resulting in millions of copies of each amplicon for each set of primers. Ex-1010
at 11141-11142; Ex-1008 ¶31.
4.

Real-time PCR

Real-time PCR entails detection of accumulating PCR amplification
products (amplicons) while the PCR reaction is being performed using fluorescent
probes that detect the amplicons. Ex-1009 at 96, 98, 106; Ex-1008 ¶32.
A typical fluorescence detection probe is a short synthetic DNA
oligonucleotide labelled with a fluorescent reporter molecule. Ex-1011 at 209-210;
Ex-1008 ¶33.

Similar to primers discussed above, detection probes have a

nucleotide sequence that permits sequence-specific hybridization (binding) with
only the target DNA sequence. The detection probe emits a fluorescence signal
when it hybridizes to its target sequence, indicating the presence of the target DNA
-7-
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amplicon. Ex-1011 at 210; Ex-1008 ¶33. Molecular beacon probes, discussed
below, are a type of fluorescence detection probe. Infra Section II. A.6.
5.

Real-time multiplex PCR

In a real-time multiplex PCR reaction, two or more amplicons of different
target DNA sequence are produced, and probes are designed to specifically detect
each amplicon by selecting nucleotide sequences that specifically hybridize only to
its corresponding amplicon. Ex-1009 at 105; Ex-1008 ¶35. Each probe is typically
labeled with a different colored fluorophore so that the hybridization of the probes
to their respective targets can be distinguished from each other. This allows the
operator using a single PCR reaction to independently determine if each target
DNA is present in the sample. Ex-1011 at 212; Ex-1012 at 375; Ex-1008 ¶¶35, 38.
6.

Molecular Beacons (MB)

Molecular beacons (MB) are a type of fluorescence detection probe used in
real-time PCR. A typical MB probe structure with four parts is illustrated below:
 Loop: a 18-30 nucleotide long sequence complementary to the target DNA
sequence for sequence-specific hybridization to the amplicon
 Stem: two portions, typically 5-7 nucleotides long, at each end of the loop
that are complementary to each other, and thus can hybridize to form a short
double stranded DNA “stem”
 5′-fluorophore: a reporter molecule attached to the 5′-end
-8-

Becton, Dickinson and Co. v. bioMerieux
IPR Petition – U.S. Patent No. 8,367,337
 3′-quencher: attached to the 3′-end, when near to the fluorophore the
quencher prevents the fluorophore from fluorescing.
Ex-1012 at 372-374, Fig. 1; Ex-1008 ¶36.

Ménard Figure E
7.

Real-time PCR using molecular beacons

During the PCR annealing step, if no target amplicon is present the stem
portions of the MB probe hybridize to each other, forming a stem-loop structure in
which the fluorophore and the quencher are near, and no fluorescence signal is
emitted when the fluorophore is exposed to excitatory light (Figure F below, at
left). Ex-1012 at 373, Fig. 1A; Ex-1008 ¶37. However, if the target amplicon is
present, the probe sequence in the loop portion hybridizes to the target amplicon in
a sequence-specific manner, opening the stem-loop structure, separating the

-9-
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fluorophore from the quencher sufficiently to permit the fluorophore to fluoresce
(Figure F, right). Ex-1012 at 373, Fig. 1A; Ex-1008 ¶37.

Molecular
Beacon

Target

Hybrid

Ménard Figure F
B.

Detection of Methicillin-Resistant Staphylococcus aureus (MRSA)
1.

Acquisition of the SCCmec cassette containing the mecA gene
confers methicillin resistance

The pathogenic bacteria Staphylococcus aureus is a major public health
threat.

Ex-1013 at 1875; Ex-1014 at 4585; Ex-1008 ¶39.

Beta-lactam class

antibiotics, such as methicillin, are preferred for treating serious S. aureus
infections. Ex-1013 at 1875; Ex-1008 ¶39. However, the use of methicillin has
led to the emergence of methicillin-resistant strains of Staphylococcus aureus
(MRSA), which are more difficult to treat and thus pose a greater risks to patients.
Ex-1013 at 1875; Ex-1016 at 5578; Ex-1008 ¶39.
Methicillin resistance in S. aureus develops when methicillin-sensitive
S. aureus (MSSA) acquires an exogenous gene, the mecA gene, that confers drug
resistance. Ex-1013 at 1875; Ex-1008 ¶40. The mecA gene is carried by a larger
piece of DNA known as a mobile genetic element, or cassette, that can be
-10-

Becton, Dickinson and Co. v. bioMerieux
IPR Petition – U.S. Patent No. 8,367,337
transmitted from one bacteria to another. The cassette carrying the mecA gene
found in MRSA is known as the staphylococcal cassette chromosome mec, or
SCCmec. Ex-1013 at 1875; Ex-1001 at 1:23-33;2 Ex-1008 ¶40. The SCCmec
cassette is inserted into the existing chromosome of S. aureus at a specific site in a
gene called orfX. Ex-1013 at 1875; Ex-1001 at 1:51-59; Ex-1008 ¶40. Insertion of
the SCCmec cassette into the orfX portion of the S. aureus chromosome results in a
MRSA genome that has an integration site, or junction, at each end of the inserted
SCCmec cassette where the SCCmec DNA is contiguous with chromosomal orfX
DNA, as illustrated in the annotated copy of Fig. 1 of the ‘337 patent reproduced
below.3 Ex-1008 ¶41.

2

The ‘337 patent’s “Background of the Invention” section contains

numerous admissions regarding the skilled artisan’s knowledge that are cited
herein to establish that the inventors of the ‘337 patent characterize the state of the
art similarly to the characterization provided herein.
3

Figure 1 is admitted prior art knowledge. Ex-1001 at 8:31-46.
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‘337 patent Fig. 1 (prior art, annotated)
Annotated Fig. 1 shows the SCCmec cassette (large block consisting of two
SCCmec portions flanking the mecA gene) inserted into the S. aureus chromosome
(S.A. chromosome) creating left and right extremity junctions. Ex-1001 at 1:3845, 51-61, 6:65-67, 8:31-46, Fig. 1; Ex-1008 ¶41. These junction regions are
called “SCCmec extremity junction regions,” or simply “SCCmec junctions,” with
one designated the left extremity junction and one the right extremity junction.
Ex-1001 at 1:38-45, 1:51-61, 6:65-67, 8:31-46, Fig. 1; see also Ex-1013 at Fig. 1;
Ex-1017 at 1450-1452, Fig. 1b; Ex-1008 ¶42.
2.

The Hiramatsu method of MRSA detection: amplification of the
SCCmec right extremity junction

Discovery of the structure of the SCCmec cassette and its insertion location
in the S. aureus chromosome led Hiramatsu and his colleagues to develop a
method of detecting MRSA by using PCR to amplify the SCCmec right extremity
junction region.

Ex-1018 at Abstract, Fig. 7; Ex-1008 ¶43.
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illustrated in the annotated portion Fig. 7 of US Patent 6,156,507 to Hiramatsu
reproduced below.

Hiramatsu Fig. 7 (annotated)
Portions of three different staphylococci chromosomes are illustrated in
Fig. 7:
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(A) MRSA, which has a junction (vertical arrow) between the SCCmec
cassette (“mec-side”) and “intM” (orfX)4 in the S. aureus chromosome (the
“MSSA-side”);
(B) MSSA, which lacks the SCCmec cassette and therefore does not have
any junction within intM (orfX);5 and
(C) a non-S. aureus species of staphylococci that is methicillin-resistant and
has a junction (vertical arrow) between SCCmec and a staphylococci chromosomal
sequence other than intM (orfX). Ex-1018 at 5:54-56, 7:43-56, Fig. 7; Ex-1008
¶¶44-46.
MRSA can be detected using a pair of PCR primers: a forward primer
targeted to the mecA side of the junction, (“mec-side primer,” right-pointing
arrows) and a reverse primer targeted to the S. aureus chromosomal side of the
junction, (“MSSA-side primer,” left-pointing arrows). Ex-1018 at 3:51-53, 7:4549, Fig. 7; Ex-1008 ¶47. As shown in Fig. 7A, if MRSA is present both the
forward and reverse primers will hybridize to their target sequences, resulting in

4

The ‘507 patent refers to orfX as “intM” because orfX is a designation

adopted later. Ex-1001 at 8:43-46; Ex-1008 ¶44.
5

Fig. 7 shows the naturally occurring junction at the left end of intM (orfX).

Ex-1008 ¶45.
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amplification of the intervening DNA segment that contains a portion of SCCmec
sequence, the SCCmec extremity junction, and a portion of S. aureus chromosomal
(orfX) sequence. Ex-1018 at 7:45-49, Fig. 7A; Ex-1008 ¶47.
As shown in Fig. 7(B), if MSSA is present the reverse primers targeted to
the S. aureus chromosomal side of the junction (left-pointing arrows) will
hybridize to the target, but the forward primers targeted to the mecA side of the
junction (right-pointing arrows) will not hybridize because the SCCmec cassette is
not present in the MSSA genome, and no amplification product will be produced.
Ex-1018 at 7:49-52, Fig. 7B; Ex-1008 ¶48.
Finally, as shown in Fig. 7C, if a methicillin-resistant staphylococci other
than S. aureus is present the forward primers targeted to the mecA side of the
junction (right-pointing arrows) will hybridize to the target, but the reverse primers
targeted to the S. aureus chromosomal side of the junction (left-pointing arrows)
will not hybridize because the S. aureus chromosomal sequence is not present, and
no amplification product will be produced. Ex-1018 at 7:52-55, Fig. 7C; Ex-1008
¶49. Thus, the presence of an amplification product indicated the presence of
MRSA. Ex-1018 at 8:24-28; Ex-1008 ¶49.
3.

The Huletsky/IDI-MRSA method of MRSA detection:
improvement of the Hiramatsu method

In 2004, Huletsky reported an improved MRSA detection method based on
Hiramatsu’s method. Ex-1013 at Abstract; Ex-1008 ¶50. Huletsky discovered that
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the DNA sequence of the SCCmec cassette at the right extremity junction region is
variable, and therefore primers based on Hiramatsu’s method failed to detect many
strains of MRSA.

Ex-1013 at 1878-79; Ex-1001 at 3:41-49; Ex-1008 ¶50.

Huletsky improved Hiramatsu’s method by developing additional SCCmec-side
forward primers that permitted amplification and detection of additional MRSA
strains.

Ex-1013 at Abstract, 1882; Ex-1001 at 3:41-49; Ex-1008 ¶51.

The

resulting Huletsky method uses a set of five forward primers specific for the
various SCCmec cassette sequences, a single reverse primer specific for the S.
aureus chromosomal orfX sequence, and a set of three molecular beacon probes
that hybridize to the orfX portion of the SCCmec right extremity junction
amplicon. Ex-1013 at 1875, Fig. 1; Ex-1001 at 3:50-60; Ex-1008 ¶52.
The annotated version of Figure 1 of Huletsky below illustrates this MRSA
detection assay, with the following features:
 “MREJ” refers to the MRSA Right Extremity Junction
 The vertical arrow at the top indicates the integration site, or right
extremity junction,6 that results from SCCmec integration into the S.
aureus chromosomal orfX
6

The ‘337 patent refers to the Huletsky method as the “SCCmec right

extremity junction amplification concept,” indicating that the “integration site” is
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 Primer and probe positions
o five7 SCCmec forward oligonucleotide primers (►) (mecii574,
meciii519, meciv511, mecv492, mecvii512)
o a single orfX reverse oligonucleotide primer (◄) (Xsau325)
o a molecular beacon probe (▬)
 The sizes of the amplicons generated by the primers (Fig. 1, right
side).
Ex-1013 at Fig. 1; Ex-1008 ¶53.
The locations of one of the forward primers, the junction, one of the probes,
and one of the reverse primers are highlighted.

also referred to as the “junction.” Ex-1001 at 3:20-24 (emphasis added); Ex-1008
¶53.
7

Primer mecii574 is used for both MREJ types i and ii.
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Huletsky Fig. 1 (annotated)
4.

MSSA containing the SCCmec junction but not mecA: the
potential for false-positive results from the Huletsky/IDI-MRSA
assay

The method described by Huletsky and illustrated in Figure 1 was approved
by the FDA and commercialized as the IDI-MRSA assay by Infectio Diagnostic,
Inc., which was later acquired by GeneOhm Sciences, Inc., which was in turn
acquired by BD. Ex-1016 at 5578; Ex-1005 at 658, 660; Ex-1001 at 3:50-60; Ex1019 at 1; Ex-1008 ¶¶54-58. The Huletsky/IDI-MRSA assay represented a major
improvement over earlier MRSA detection methods because it could be used
directly on clinical samples containing a mixture of staphylococci without the
isolation and culturing of MRSA. Ex-1013 at Abstract; Ex-1008 ¶¶58-62.
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However, Huletsky and others soon discovered that the SCCmec right
extremity junction sequence used to detect MRSA was not unique to MRSA, and
could be found in relatively rare strains of methicillin-sensitive S. aureus (MSSA)
that contained the SCCmec right extremity junction sequence but did not contain
the mecA gene, either because it had been excised from the SCCmec cassette after
the SCCmec cassette was acquired, or because the acquired SCCmec cassette never
contained the mecA gene. Ex-1013 at 1882; Ex-1005 at 660, 661; Ex-1020 at
1221-1222; Ex-1001 at 2:65 to 3:3, 3:11-17; Ex-1008 ¶63.
For example, Oberdorfer tested the commercial IDI-MRSA assay described
by Huletsky on clinical samples and reported four false-positive results caused by
MSSA that lacked the mecA gene but contained the SCCmec junction. Ex-1005 at
660; Ex-1008 ¶64. Oberdorfer notes that Huletsky had reported on this falsepositive problem, which was “explained by the presence of a residual SCCmec
right extremity fragment following the deletion of a chromosomal region
containing mecA or by the presence of an SCC that does not contain mecA.” Ex1005 at 661; Ex-1013 at 1882; Ex-1008 ¶64. False-positive results of the IDIMRSA assay were also reported by Desjardins, who likewise explains these falsepositives by stating that “[b]ecause SCCmec is a mobile genetic element, complete
or partial loss of the cassette may result in isolates harboring a portion of the rightjunction sequence while having lost the mecA gene complex.” Ex-1020 at 1222;
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Ex-1008 ¶65.

Thus, Huletsky, Oberdorfer and others were aware that the

Huletsky/IDI-MRSA assay could report false-positive results for MRSA if one of
these rare strains of MSSA were present in the sample. Ex-1008 ¶¶66-67.
5.

Oberdorfer discloses a solution to the MSSA-caused false-positive
problem: add detection of the mecA gene into the Huletsky/IDIMRSA assay

Once the source of these false-positives was recognized, it was apparent how
one might solve this problem: simultaneously detect the mecA gene along with the
SCCmec junction to eliminate false-positives caused by MSSA strains containing
the SCCmec junction but not the mecA gene.

This solution was expressly

disclosed by Oberdorfer: “If the detection of the mecA gene were added into the
IDI-MRSA test in the form of a multiplex approach, one could avoid the falsepositive results caused by MSSA….” Ex-1005 at 661 (emphasis added); Ex-1008
¶68.
6.

The detection of the mecA gene using real-time multiplex PCR
with molecular beacon probes was known in the art

Oberdorfer discloses adding detection of the mecA gene “into” the IDIMRSA assay “in the form of a multiplex approach.” Therefore, it is important to
note how the Huletsky/IDI-MRSA assay works to better understand what
Oberdorfer is disclosing.
As discussed above, the Huletsky/IDI-MRSA assay used primers and
molecular beacon probes for real-time multiplex PCR, a technology that was well-20-
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known in the art at the time. Supra Sections II. A. and II. B.3; Ex-1013 at
Abstract, 1875; Ex-1016 at Abstract, 5578-79; Ex-1021 at Abstract, 104; Ex-1012
at Abstract, 372-73; Ex-1008 ¶¶32-38, 50-53. In addition to the 3 probes for
detection of the SCCmec junction amplicon, a fourth probe detected an internal
control amplicon that indicated a successful amplification reaction. Ex-1013 at
1876; 1008 ¶69. The Huletsky/IDI-MRSA assay used two distinct fluorophores
for these four probes: a first fluorophore (FAM, 6-carboxyfluorescein) on the three
molecular beacon probes for detecting the SCCmec junction amplicon, and a
second fluorophore (TET, tetrachloro-6-carboxyfluorescein) on the internal control
probe. Ex-1013 at 1876, Table 3; Ex-1008 ¶70.
The addition of primers and a molecular beacon probe for detection of the
mecA gene into the IDI-MRSA assay involves use of a third distinct fluorophore on
the mecA probe, and thus the method simultaneously detects three distinct
fluorophores. Ex-1008 ¶71. Real-time multiplex PCR reactions detecting three or
four fluorophores simultaneously were known at the time of filing, and instruments
existed for the simultaneous detection of six distinct fluorophores. Ex-1014 at
4586, 4587, 4589; Ex-1008 ¶72.
Tests that specifically amplified and detected the mecA gene were known
prior to development of the Huletsky/IDI-MRSA assay. Ex-1013 at 1875; Ex1001 at 2:52-58; Ex-1016 at 5578; Ex-1005 at 657; Ex-1008 ¶¶59-61, 73-74. For
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example, Sinsimer discloses oligonucleotide primers and molecular beacon probes
specific for the mecA gene used in real-time multiplex PCR detection of the mecA
gene.

Ex-1014 at Abstract, 4586; Ex-1008 ¶75.

Sinsimer’s assay includes

amplification and detection of the mecA gene using molecular beacon probes along
with simultaneous detection of two or three additional genes. Ex-1014 at Abstract,
4586-87; Ex-1008 ¶75.

Thus, the designing of PCR primers and probes for

detection of the mecA gene using real-time multiplex PCR was known in the art.
Ex-1008 ¶76.
III. BACKGROUND REGARDING THE ‘337 PATENT
The ‘337 patent was filed on December 19, 2008, and claims priority to U.S.
Provisional Patent App. No. 61/008,680, filed on December 21, 2007. Ex-1001 at
Title Page. Challenged Claim 15 recites:
15. A method of detecting in a sample a methicillin-resistant
Staphylococcus aureus (MRSA) having an insertion of an SCCmec
cassette within Staphylococcus aureus chromosomal DNA, the
method comprising
a. performing on a sample a multiplex amplification reaction
which can amplify both (1) a junction of an inserted SCCmec
cassette and Staphylococcus aureus chromosomal DNA and
(2) a region of mecA, and
b. detecting, within the products of the amplification, the presence
or absence of each of the junction and mecA,
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wherein if the sample contains MRSA, the presence of both the
junction and mecA in the sample is detected.
Claims 29-31 depend from Claim 15.
A.

Prosecution History
After making several initial rejections of Claims 15 and 29-31 that were later

withdrawn, the Examiner rejected Claim 15 as obvious over Huletsky (J. of Clin.
Microbio. 2004) (“Huletsky,” Ex-1013) in view of Huletsky (U.S. Patent Pub.
2007/0082340) (“Huletsky 2007,” Ex-1022), and Claims 29-31 over Huletsky and
Huletsky 2007 further in view of Matsunaga (US 5,702,895, Ex-1023). Ex-1002
at 4-5, 8-9. The Examiner argued that Huletsky disclosed amplification of the
SCCmec junction, that Huletsky 2007 disclosed amplification and detection of
mecA to confirm the presence of MRSA as needed, and that it would have been
obvious to combine these disclosures. Ex-1002 at 5. Matsunaga was cited for
disclosure of particular primers and probes for the detection of mecA. Ex-1002 at
9. The Examiner argued that it would have been obvious to combine these
primers and probes with Huletsky’s method. Id.
In response to the rejections, applicant argued that both Huletsky and
Huletsky 2007 “are silent regarding amplifying mecA as part of the assay to detect
MRSA,” instead using mecA amplification “solely as a back-up confirmation of
the identity of the staphylococcal strains used to develop the assay.” Ex-1003 at
14, 15. In addition, applicant argued the application disclosed unexpected results
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of reducing false positive results from MSSA, and increased sensitivity. Ex-1003
at 15.
In response, the Examiner issued a Notice of Allowance, stating in the
“Reasons for Allowance” that none of the references disclose or suggest “…
amplifying both a junction of an inserted SCCmec cassette and Staphylococcus
aureus chromosomal DNA and a region of mecA and detecting the both of them.”
Ex-1004 at 7 (emphasis added).
IV. CLAIM CONSTRUCTION
The claim is given its broadest reasonable construction in light of the
specification. For purposes of this proceeding, no claim term requires express
construction to evaluate patentability. BD’s position in this proceeding should not
be taken as an assertion regarding the appropriate claim scope in other
adjudicative forums where a different standard may apply.
V. LEVEL OF ORDINARY SKILL IN THE ART
BD submits that the person of ordinary skill in the art (“POSA”) related to
the ‘337 patent would have been a member of a team of scientists developing
molecular tests for the detection of target bacteria, such as MRSA, in clinical
samples.

The POSA would have held a doctoral degree in microbiology,

molecular biology, or a closely related discipline, and had at least two years of
practical academic or industrial laboratory experience, or have held a lower degree
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but have had more years of practical experience. Thus, a POSA includes a person
having a Ph.D. in microbiology, and at least five years of laboratory experience
directed toward the research and development molecular diagnostics for bacteria,
including real-time multiplex PCR assays. Ex-1008 ¶19.
VI. THERE IS A REASONABLE LIKELIHOOD THAT THE
CHALLENGED CLAIMS ARE UNPATENTABLE
BD requests cancellation of Claim 15 as anticipated and Claims 15 and 2931 as obvious in view of the asserted prior art.
A.

The Asserted References Are Prior Art
The earliest claimed priority date of the ‘337 patent is December 21, 2007.

The asserted references are all §102(b) prior art as they all published more than
one year prior to the earliest claimed priority of the ‘337 patent.
Publication
Date

Exhibit No.

1. Oberdorfer, Eur. J. Clin. Microbiol. Infect.
Dis. (2006) 25:657-663 (“Oberdorfer”)

Sept., 2006

Ex-1005

2. Huletsky, J. Clin. Microbiol. (2004) 42:18751884 (“Huletsky”)

May, 2004

Ex-1013

3. Warren, J. Clin. Microbiol. (2004) 42:55785581 (“Warren”)

Dec., 2004

Ex-1016

4. Sinsimer, J. Clin. Microbiol. (2005) 43:45854591 (“Sinsimer”)

Sept. 2005

Ex-1014

Asserted References
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B.

Grounds Of Challenges
IPR is requested for the following grounds of unpatentability:

Ground

References

Basis

Challenged Claim

1

Oberdorfer, as evidenced by Huletsky §102(b)
and Warren

15

2

Huletsky, in view of Oberdorfer and §103(a)
Sinsimer

15, 29-31

VII. GROUND 1: ANTICIPATION BY OBERDORFER
A.

Introduction to Oberdorfer
Oberdorfer discloses the results of a study “to determine the diagnostic value

of a single-locus real-time polymerase chain reaction (PCR) recently proposed for
rapid detection of methicillin-resistant Staphylococcus aureus (MRSA) from
clinical samples (IDI-MRSA; Infectio Diagnostic, Sainte-Foy, Quebec, Canada).”
Ex-1005 at Abstract, 658; Ex-1008 ¶77.

As described in Sections II. B.3-4,

Huletsky’s method illustrated in Fig. 1 was approved by the FDA and
commercialized as the IDI-MRSA assay. Supra Sections II. B.3-4; Ex-1019 at 1
(disclosing that GeneOhm Sciences, Inc. acquired IDI, and that BD later acquired
GeneOhm Sciences, Inc.); Ex-1005 at 658 (disclosing the IDI-MRSA assay was
approved by the FDA in May 2004); Ex-1008 ¶¶54-57, 78.
Evidence that the IDI-MRSA assay evaluated by Oberdorfer is described in
Huletsky is found in numerous publications which cite to Huletsky when
-26-

Becton, Dickinson and Co. v. bioMerieux
IPR Petition – U.S. Patent No. 8,367,337
describing various aspects of the IDI-MRSA assay. For example, Oberdorfer
describes the IDI-MRSA assay as “a new MRSA-specific single-locus PCR [cite],”
citing Huletsky, and states that “[i]n the first description of the test, Huletsky et al.
[cite] mentioned an analytical sensitivity of ~25 cfu per nasal sample” citing
Huletsky. Ex-1005 at 658, 660; Ex-1008 ¶79. Warren discloses that the IDIMRSA assay targets SCCmec and orfX and that “the exact target sequences have
been described previously [cite],” citing Huletsky. Ex-1016 at 5578; Ex-1008 ¶79.
Even the ‘337 patent recognizes that the IDI-MRSA assay is described by
Huletsky:
A commercially available (Infectio Diagnostics Inc.) test combines
(refer to Fig. 1 [of Huletsky]) five forward primers located in the right
part of the [SCCmec] cassette…, one reverse primer located in the
orfX, and three generic beacons covering the same portion of the orfX
region and required to identify the orfX variants identified. This test
is performed in real-time PCR. However, the specificity of this test as
reported (Huletsky et al. 2004) shows that 4.6% of MSSA (26 out of
569 tested) were misidentified.
Ex-1001 at 3:50-63 (emphasis added); Ex-1008 ¶80. Thus, a POSA would have
recognized that the IDI-MRSA assay referenced in Oberdorfer is the assay
described by Huletsky, and it utilizes the primers and probes described by
Huletsky. Ex-1008 ¶81.
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As described above in Section II. B.3, Huletsky discloses a real-time
multiplex PCR assay that utilizes a set of five forward primers specific for the
SCCmec cassette sequence, a single reverse primer specific for the S. aureus
chromosomal orfX sequence, and a set of three molecular beacon probes that
hybridize to the orfX portion of the SCCmec extremity junction amplicon. Supra
Section II. B.3; Ex-1013 at 1875, Fig. 1; Ex-1001 at 3:50-63; Ex-1008 ¶¶50-53, 82.
The annotated version of Fig. 1 of Huletsky presented above in Section II. B.3 is
reproduced below.

The SCCmec forward oligonucleotide primers (►) and

chromosomal orfX reverse oligonucleotide primers (◄) are oriented to amplify the
DNA between them, which includes the SCCmec integration site, or junction. Ex1013 at Fig. 1; Ex-1008 ¶83.

Huletsky Fig. 1 (annotated)
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Oberdorfer discloses that in their study the IDI-MRSA assay was “used to
screen the nasal swabs of 320 intensive care unit (ICU) patients at admission.” Ex1005 at Abstract, 659; Ex-1008 ¶84. The clinical samples were collected and
subjected to real-time PCR to detect MRSA using the IDI-MRSA assay. Ex-1005
at 658; Ex-1008 ¶84. In addition, culture-based screening for methicillin resistance
was performed. Ex-1005 at 658; Ex-1008 ¶84. Oberdorfer reports: “In cases of
discrepancy between real-time PCR [IDI-MRSA assay] and culture-based
screening, the cultured isolates were examined by multiplex PCR for the presence
or absence of mecA and nuc genes.”

Ex-1005 at 659; Ex-1008 ¶85.

The

sequences of the forward and reverse oligonucleotide primers used for PCR
amplification of mecA are disclosed by Oberdorfer. Ex-1005 at 659; Ex-1008 ¶85.
Oberdorfer reports that of 320 nasal swabs screened, “4 (5.1%) were positive
by the IDI-MRSA, but culture indicated the isolates to be MSSA. These isolates
were negative for the mecA gene when examined by PCR, but they nevertheless
gave positive results with the IDI-MRSA when tested with resuspended colonies.
Thus, the IDI-MRSA results for these were classified as false-positive results.”
Ex-1005 at 660 (emphasis added); Ex-1008 ¶86.
Oberdorfer discusses these false-positive results in additional detail:
In the first description of the IDI-MRSA test by Huletsky et al.,
MSSA isolates without the mecA gene, which caused false-positive
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reactions, amounted to 4.6% (26 of 569). This was explained by the
presence of a residual SCCmec right extremity fragment following the
deletion of a chromosomal region containing mecA or by the presence
of an SCC that does not contain mecA.
1005 at 661 (citation omitted, emphasis added); Ex-1008 ¶87. Thus, Oberdorfer
recognized the problem of false-positive results caused by relatively rare strains of
MSSA that contain the SCCmec right extremity junction but do not contain the
mecA gene. Ex-1008 ¶88.
Oberdorfer expressly discloses a solution to this MSSA false-positive
problem:
If the detection of the mecA gene were added into the IDI-MRSA test
in the form of a multiplex approach, one could avoid the false-positive
results caused by MSSA, but the false-positive results caused by
mixtures of staphylococci, such as occurs in the initial stages of
MRSA detection by PCR, would still need to be taken into account.
Ex-1005 at 661 (emphasis added); Ex-1008 ¶¶68, 89.
As explained in detail below, the solution disclosed by Oberdorfer for
solving the MSSA false-positive problem – adding detection of the mecA gene into
the IDI-MRSA assay as a further target of the real-time multiplex PCR – is the
same solution recited in Claim 15 of the ‘337 patent.
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B.

Claim 15 is Anticipated by Oberdorfer
Oberdorfer discloses all limitations of Claim 15 as arranged in the claim.

Claim 15 recites:
15. A method of detecting in a sample a methicillin-resistant
Staphylococcus aureus (MRSA) having an insertion of an SCCmec
cassette within Staphylococcus aureus chromosomal DNA, the
method comprising
a. performing on a sample a multiplex amplification reaction
which can amplify both (1) a junction of an inserted SCCmec
cassette and Staphylococcus aureus chromosomal DNA and
(2) a region of mecA, and
b. detecting, within the products of the amplification, the presence
or absence of each of the junction and mecA,
wherein if the sample contains MRSA, the presence of both the
junction and mecA in the sample is detected.
A detailed limitation-by-limitation analysis demonstrating where each
limitation is disclosed by Oberdorfer, as evidenced by Warren and Huletsky,
follows.
1.

“A method of detecting in a sample a methicillin-resistant
Staphylococcus aureus (MRSA) having an insertion of an
SCCmec cassette within Staphylococcus aureus chromosomal
DNA”

The preamble of a claim may or may not be a limitation of a claim.
M.P.E.P.§2111.02; Catalina Mktg. Int’l v. Coolsavings.com, Inc., 289 F.3d 801,
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808 (Fed. Cir. 2002). However, this is not an issue here because Oberdorfer
discloses the preamble.
It was well-known that MRSA is characterized by the insertion of an
SCCmec cassette within the chromosomal DNA:
Methicillin resistance in S. aureus is caused by the acquisition of an
exogenous gene, mecA, that encodes an additional β-lactam-resistant
penicillin-binding protein (PBP), termed PBP 2a (or PBP2’). The
mecA gene is carried by a mobile genetic element, designated
staphylococcal cassette chromosome mec (SCCmec), inserted near the
chromosomal origin of replication. … The SCCmec DNAs are
integrated at a specific site (attBscc) in the methicillin-susceptible S.
aureus (MSSA) chromosome which is located at the 3’ end of an open
reading frame (ORF), orfX, of unknown function.
Ex-1013 at 1875 (emphasis added); Ex-1008 ¶92.
Oberdorfer reports the results of a study to evaluate a PCR assay “recently
proposed for rapid detection of methicillin-resistant Staphylococcus aureus
(MRSA) from clinical samples (IDI-MRSA; Infectio Diagnostic, Sainte-Foy,
Quebec, Canada).” Ex-1005 at Abstract (emphasis added). Thus, Oberdorfer
discloses a method of detecting in a clinical sample a MRSA having an SCCmec
insert in the S. aureus chromosome, as recited in the preamble of Claim 15. Ex1008 ¶¶93-94.
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2.

“a. performing on a sample a multiplex amplification reaction
which can amplify both (1) a junction of an inserted SCCmec
cassette and Staphylococcus aureus chromosomal DNA and (2) a
region of mecA”
a.

“performing on a sample a multiplex amplification
reaction”

Oberdorfer discloses a study of “Real-time PCR to detect methicillinresistant S. aureus using the IDI-MRSA assay,” and that “[d]uring the [course of]
the study period of 11 weeks, nasal swabs from 320 patients were screened by IDIMRSA.” Ex-1005 at 658, 659; Ex-1008 ¶95.

Oberdorfer therefore discloses

performing PCR amplification on samples using the IDI-MRSA assay. Ex-1008
¶95.
As discussed above in the “Introduction to Oberdorfer” (Section VII. A), the
IDI-MRSA assay disclosed by Oberdorfer is described by Huletsky. Supra Section
VII. A; Ex-1016 at 5578; Ex-1008 ¶¶54-57, 78-81, 96. Huletsky discloses that
their assay is a multiplex PCR assay: “In this study, we describe a real-time
multiplex PCR assay which allows the detection of MRSA directly from clinical
specimens containing a mixture of staphylococci in <1 h.” Ex-1013 at Abstract
(emphasis added); Ex-1008 ¶96. Thus, Huletsky confirms that the IDI-MRSA
real-time PCR assay used by Oberdorfer satisfies the limitation of “performing on
a sample a multiplex amplification reaction” as recited in Claim 15. Ex-1008 ¶96.
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b.

“which can amplify … (1) a junction of an inserted SCCmec
cassette and Staphylococcus aureus chromosomal DNA”

As described above in the “Introduction to Oberdorfer” (Section VII. A), the
IDI-MRSA assay utilized by Oberdorfer and described in Huletsky can amplify “a
junction of an inserted SCCmec cassette and Staphylococcus aureus chromosomal
DNA” as recited in Claim 15. Supra Section VII. A; Ex-1008 ¶¶50-53, 82-83, 97.
Specifically, Warren describes the IDI-MRSA assay as targeting the SCCmec
junction:
The sequences targeted in this assay [IDI-MRSA] are within SCCmec,
the mobile genetic element which harbors the mecA gene (12), and
orfX, a highly conserved open reading frame in S. aureus which is the
site of SCCmec integration into the genome; the exact target
sequences have been described previously ([cite to Huletsky]). In the
presence of these sequences, target-specific primers within the assay
will bind and generate an MRSA-specific amplicon during the PCR,
which is then detected by a complementary molecular beacon probe.
Ex-1016 at 5578-5579 (emphasis added, citing Huletsky); Ex-1008 ¶98. Warren
thus discloses that the IDI-MRSA assay uses primers to the SCCmec and the orfX
integration site, and that these primers generate an amplicon during PCR, with the
exact target sequences described by Huletsky. Ex-1016 at 5578-5579; Ex-1008
¶98.
Huletsky discloses that the target sequences and corresponding primers are
oriented to amplify across the SCCmec integration site, or junction, as discussed in
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detail in Section VII. A. Supra Section VII. A; Ex-1008 ¶¶82-83, 99. This is
illustrated in the annotated copy of Fig. 1 of Huletsky below, where the SCCmec
forward

oligonucleotide

primers

(►)

and

chromosomal

orfX

reverse

oligonucleotide primers (◄) are oriented to amplify the DNA between them,
which includes the SCCmec integration site, or junction. Supra Section VII. A;
Ex-1013 at Fig. 1; Ex-1008 ¶99.

Huletsky Fig. 1 (annotated)
Thus, Warren and Huletsky confirm that the IDI-MRSA assay disclosed by
Oberdorfer satisfies the limitation of a multiplex amplification reaction that can
amplify “(1) a junction of an inserted SCCmec cassette and Staphylococcus aureus
chromosomal DNA” as recited in Claim 15. Ex-1008 ¶100.
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c.

“which can amplify … (2) a region of mecA”

Oberdorfer further discloses amplification and detection of the mecA gene as
a part of the IDI-MRSA multiplex PCR assay:
If the detection of the mecA gene were added into the IDI-MRSA test
in the form of a multiplex approach, one could avoid the falsepositive results caused by MSSA, …
Ex-1005 at 661 (emphasis added); Ex-1008 ¶101.
As discussed above, the IDI-MRSA assay is a real-time multiplex PCR
assay. Supra Section VII. B.2.a; Ex-1008 ¶¶95-96, 103. Therefore, the language
“in the form of a multiplex approach” used by Oberdorfer required that detection
of the mecA gene was “added into” the IDI-MRSA assay as part of the multiplex
PCR reaction, and not as a separate reaction. Ex-1008 ¶¶102-103. Thus, the
addition of amplification and detection of the mecA gene into the IDI-MRSA test
satisfies the limitation of a multiplex amplification reaction that can amplify “(2) a
region of mecA” as recited in Claim 15. Ex-1008 ¶104.
d.

“which can amplify both (1) a junction of an inserted
SCCmec cassette and Staphylococcus aureus chromosomal
DNA and (2) a region of mecA”

As discussed above in Section VII. B.2.b, the IDI-MRSA assay is a
multiplex amplification reaction that can amplify “(1) a junction of an inserted
SCCmec cassette and Staphylococcus aureus chromosomal DNA” as recited Claim
15. Supra Section VII. B.2.b; Ex-1008 ¶¶97-100, 105. With the addition of
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amplification and detection of the mecA gene by multiplex PCR as discussed in
Section VII. B.2.c, Oberdorfer discloses an assay that satisfies the limitation “a
multiplex amplification reaction which can amplify both (1) a junction of an
inserted SCCmec cassette and Staphylococcus aureus chromosomal DNA and (2) a
region of mecA” recited in Claim 15. Ex-1008 ¶¶101-104, 105.
3.

“b. detecting, within the products of the amplification, the
presence or absence of each of the junction and mecA”

As discussed above in Section VII. B.2.b, the IDI-MRSA assay disclosed by
Oberdorfer satisfies the limitation of a multiplex amplification reaction which can
amplify the SCCmec junction. Supra Section VII. B.2.b; Ex-1008 ¶¶97-100, 106.
Warren discloses that the IDI-MRSA assay detects the SCCmec junction amplicon
using a molecular beacon probe:
The sequences targeted in this assay are within SCCmec, the mobile
genetic element which harbors the mecA gene, and orfX, a highly
conserved open reading frame in S. aureus which is the site of
SCCmec integration into the genome; the exact target sequences have
been described previously. In the presence of these sequences, targetspecific primers within the assay will bind and generate an MRSAspecific amplicon during the PCR, which is then detected by a
complementary molecular beacon probe.
Ex-1016 at 5578 (emphasis added, citations omitted); Ex-1008 ¶106.
Huletsky, which is also a description of the IDI-MRSA test, likewise
discloses detection of the SCCmec junction amplicon using molecular beacon
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probes (MBPs): “Three MBPs, XsauB5, XsauB8, and XsauB9, were used to detect
the MRSA-specific amplification products.” Ex-1013 at Fig. 1 legend, 1875, 1876;
Ex-1008 ¶107.
Thus, as evidenced by Warren and Huletsky, the disclosure of the IDIMRSA assay by Oberdorfer discloses “detecting, within the products of the
amplification, the presence or absence of … the [SCCmec] junction” as recited in
Claim 15. Ex-1008 ¶108.
As discussed above in Section VII. B.2.c, Oberdorfer also discloses adding
amplification and detection of the mecA gene into the IDI-MRSA: “If the
detection of the mecA gene were added into the IDI-MRSA test in the form of a
multiplex approach, …” Ex-1005 at 661 (emphasis added). Because Oberdorfer
disclose “detection of the mecA gene” by multiplex amplification, this also
constitutes “detecting, within the products of the amplification, the presence or
absence of … mecA” as recited in Claim 15. Ex-1008 ¶109.
Therefore Oberdorfer, as evidenced by Warren and Huletsky, discloses an
assay that satisfies the limitation of Claim 15 “b. detecting, within the products of
the amplification, the presence or absence of each of the junction and mecA.” Ex1008 ¶110.
4.

“wherein if the sample contains MRSA, the presence of both the
junction and mecA in the sample is detected”

It was well-known in the art that MRSA is characterized by the presence of
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both the SCCmec junction and the mecA gene, as discussed above in the “State of
the Art” (Section II. B.1), and as illustrated in Fig. 1 of the ‘337 patent (reproduced
below), which is admitted prior art knowledge. Supra Section II. B.1; Ex-1008
¶¶40-41, 111.

‘337 Patent Fig. 1 (prior art)
That MRSA contains both the SCCmec junction and the mecA gene is
further evidenced by Oberdorfer’s disclosure: “If the detection of the mecA gene
were added into the IDI-MRSA test in the form of a multiplex approach, one could
avoid the false-positive results caused by MSSA, …” Ex-1005 at 661 (emphasis
added); Ex-1008 ¶112. The disclosure that false-positive results caused by MSSA
can be avoided by detecting the mecA gene in addition to the SCCmec junction
demonstrates that both will be detected by Oberdorfer’s assay when MRSA is
present in the sample. Id. Thus, Oberdorfer satisfies the limitation “wherein if the
sample contains MRSA, the presence of both the junction and mecA in the sample
is detected” as recited in Claim 15. Id.
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Consequently, Oberdorfer, as evidenced by Warren and Huletsky, discloses
each and every limitation of Claim 15 arranged as in the claim. Id. ¶114.
The fact that Oberdorfer phrases the disclosure of adding detection of the
mecA gene as suggestion for improvement of the IDI-MRSA assay – “If the
detection of the mecA gene were added…” – does negate the anticipatory nature of
this disclosure, as it is an enabling disclosure. Ex-1005 at 661 (emphasis added);
Ex-1008 ¶113. As discussed above, the design of probes and primers for multiplex
reactions, including those targeting the SCCmec junction and the mecA gene in
MRSA, was well-known in the art. Supra Section II. A, II. B.3, II. B.6; Ex-1008
¶¶24-38, 50-52, 69-76, 113.
To be anticipatory under 35 U.S.C. § 102(b), a prior art reference must
disclose and enable a claimed invention to have “placed the public in possession of
it.” See, e.g., In re Donohue, 766 F.2d 531, 533 (Fed. Cir. 1985). An anticipating
reference need not demonstrate that what it discloses had “actually been made.”
See id., at 533; see also, Bristol-Myers Squibb Co. v. Ben Venue Labs., Inc., 246
F.3d 1368, 1379 (Fed. Cir. 2001) (“anticipation does not require actual
performance of suggestions in a disclosure.”). Therefore, Oberdorfer’s disclosure,
even if not actually performed by Oberdorfer, is sufficient to place the public in
possession of it. Claim 15 is therefore anticipated by Oberdorfer.
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VIII. GROUND 2: OBVIOUSNESS OVER HULETSKY IN
VIEW OF OBERDORFER AND SINSIMER
A.

Introduction To Huletsky, Oberdorfer And Sinsimer
1.

Huletsky

As discussed above in the State of the Art, and in the “Introduction to
Oberdorfer” (Sections II. B.3, VII. A), Huletsky discloses a real-time multiplex
PCR assay for detection of MRSA utilizing a set of five SCCmec cassette forward
primers, a single orfX reverse primer, and a set of three molecular beacon probes
that hybridize to the orfX portion of the SCCmec junction amplicon.

Supra

Sections II. B.3, VII. A; Ex-1013 at Abstract, 1875, Fig. 1; Ex-1001 at 3:17-24,
3:31-60; Ex-1008 ¶50-53, 82-83, 115. Huletsky discloses that these primers are
specific for their respective target sequences: “This assay comprises five primers
specific to the various SCCmec right extremity (SRE) sequences, including three
new sequences, in combination with a primer and three molecular beacon probes
(MBPs) specific to the S. aureus chromosomal orfX gene located to the right of the
SCCmec integration site.” Ex-1013 at 1875 (emphasis added); Ex-1008 ¶115.
The annotated version of Figure 1 of Huletsky presented previously is
reproduced below, with the following features:
 “MREJ” refers to the MRSA Right Extremity Junction
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 The vertical arrow at the top indicates the integration site, or right
extremity junction, that results from the SCCmec integration into the
S. aureus chromosomal orfX
 Primer and probe positions:
o five SCCmec forward oligonucleotide primers (►) (mecii574,
meciii519, meciv511, mecv492, mecvii512)
o a single orfX reverse oligonucleotide primer (◄) (Xsau325)
o a molecular beacon probe (▬)
 the sizes of the amplicons generated by the primers (Fig. 1, right side).
Ex-1013 at Fig. 1; Ex-1008 ¶116.
The location of one of the forward primers, the junction, one of the probes,
and one of the reverse primers is highlighted.
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Huletsky Fig. 1 (annotated)
The Huletsky assay used two distinct fluorophores, one (FAM, 6carboxyfluorescein) on the molecular beacon probes for detection of the junction
region amplicon, and a second (TET, tetrachloro-6-carboxyfluorescein) on the
molecular beacon probe for detection of an internal control sequence amplicon.
Ex-1013 at 1876, Table 3; Ex-1008 ¶118. Thus, although four molecular beacon
probe sequences are used by Huletsky (three for detection of the SCCmec junction
and one for detection of the control sequence) only two fluorophores are used. Ex1013 at 1876, Table 3; Ex-1008 ¶118.
As discussed above in the “State of the Art” (Section II. B.4), Huletsky and
others recognized that the SCCmec right extremity junction sequence used in their
assay to identify a sample as containing MRSA was not unique to MRSA, and
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could be found in a small fraction of methicillin-sensitive S. aureus (MSSA) that
lacked the mecA gene:
Whereas 1,636 (98.7%) of the 1,657 MRSA strains were correctly
identified by the PCR assay, 26 (4.6%) of the 569 MSSA strains
tested were misidentified as MRSA. The absence of the mecA gene in
these 26 MSSA strains was confirmed by use of a previously
described mecA-specific assay. … This incorrect identification with
the PCR assay could be explained by the presence of a residual
SCCmec right extremity fragment following the deletion of a
chromosomal region containing mecA or the presence of an SCC
which does not contain mecA.
Ex-1013 at 1882 (emphasis added). Thus, Huletsky was aware of the problem and
source of false-positive results in their assay. Ex-1008 ¶120.
2.

Oberdorfer

The disclosure of Oberdorfer is discussed in detail in Section VII. A. Two
important disclosures of Oberdorfer bear repeating here.
Oberdorfer discloses testing the commercial IDI-MRSA assay described by
Huletsky on clinical samples. Ex-1005 at Abstract; Ex-1008 ¶122. Like Huletsky,
Oberdorfer reports that the assay is subject to false-positive results caused by
MSSA that lacked the mecA gene but contain the SCCmec junction. Ex-1005 at
661; Ex-1008 ¶122.
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Oberdorfer further discloses a solution to this false-positive results problem
caused by these rare MSSA strains: “If the detection of the mecA gene were added
into the IDI-MRSA test in the form of a multiplex approach, one could avoid the
false-positive results caused by MSSA, ….” Ex-1005 at 661; Ex-1008 ¶123.
3.

Sinsimer

Sinsimer discloses the development of oligonucleotide primer pairs and
molecular beacon sequences for six unique targets, including the mecA gene, for
use in “a platform using multiplex molecular beacon probes with real-time PCR for
the rapid detection of drug resistance-determining genes and virulence factors in S.
aureus” including the mecA gene. Ex-1014 at Abstract, 4586, Table 1 (emphasis
added); Ex-1008 ¶124. The sequences of the mecA oligonucleotide primers and
the mecA molecular beacon probe are provided by Sinsimer in Table 1. Ex-1014 at
4586, Table 1; Ex-1008 ¶124.
Sinsimer reports that “[a] three-color multiplex assay” to identify MRSA in
a sample was “tested in a single-tube multiplex RT-PCR assay that contained three
pairs of oligonucleotide primers and three unique molecular beacons to the SG16S
rRNA, spa, and mecA genes,” each labeled with a distinct fluorophore. Ex-1014 at
4586-87 (emphasis added); Ex-1008 ¶125. Sinsimer reports that the multiplex
assay could correctly identify each unknown DNA sample 100% in each test. Ex1014 at 4587; Ex-1008 ¶125. Sinsimer further reports that a fourth primer pair and
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molecular beacon probe to a fourth target were successfully added to the multiplex
reaction to form a four-color multiplex assay. Ex-1014 at 4587; Ex-1008 ¶126.
Thus, Sinsimer discloses the successful use of an oligonucleotide primer pair and a
molecular beacon probe to detect the mecA gene in a multiplex PCR reaction with
three additional molecular beacon probes, each having a distinct fluorophore. Ex1008 ¶127.
B.

Claim 15 is Obvious over Huletsky, Oberdorfer and Sinsimer
Huletsky in view of Oberdorfer and Sinsimer renders Claim 15 obvious. As

shown below, each claim limitation is disclosed by Huletsky in view of Oberdorfer
and Sinsimer, and there was a motivation to combine the references with a
reasonable expectation of success.
Claim 15 recites:
15. A method of detecting in a sample a methicillin-resistant
Staphylococcus aureus (MRSA) having an insertion of an SCCmec
cassette within Staphylococcus aureus chromosomal DNA, the
method comprising
a. performing on a sample a multiplex amplification reaction
which can amplify both (1) a junction of an inserted SCCmec
cassette and Staphylococcus aureus chromosomal DNA and
(2) a region of mecA, and
b. detecting, within the products of the amplification, the presence
or absence of each of the junction and mecA,
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wherein if the sample contains MRSA, the presence of both the
junction and mecA in the sample is detected.
1.

“A method of detecting in a sample a methicillin-resistant
Staphylococcus aureus (MRSA) having an insertion of an
SCCmec cassette within Staphylococcus aureus chromosomal
DNA”

As discussed above, Huletsky discloses the preamble. It was well-known
that MRSA is characterized by the insertion of an SCCmec cassette within the
chromosomal DNA. Supra Section II. B.1, VII. B.1; Ex-1013 at 1875; Ex-1008
¶130. Huletsky discloses “a real-time multiplex PCR assay which allows the
detection of MRSA directly from clinical specimens containing a mixture of
staphylococci in <1 h.” Ex-1013 at Abstract; Ex-1008 ¶131. Huletsky therefore
discloses the preamble. Ex-1008 ¶132.
2.

“a. performing on a sample a multiplex amplification reaction
which can amplify both (1) a junction of an inserted SCCmec
cassette and Staphylococcus aureus chromosomal DNA and (2) a
region of mecA”
a.

“performing on a sample a multiplex amplification
reaction”

Huletsky discloses a multiplex PCR assay: “In this study, we describe a realtime multiplex PCR assay which allows the detection of MRSA directly from
clinical specimens containing a mixture of staphylococci in <1 h.” Ex-1013 at
Abstract (emphasis added); Ex-1008 ¶133. Thus, Huletsky discloses the limitation
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of “performing on a sample a multiplex amplification reaction” as recited in Claim
15. Ex-1008 ¶133.
b.

“which can amplify … (1) a junction of an inserted SCCmec
cassette and Staphylococcus aureus chromosomal DNA”

As described above in the “Introduction to Huletsky” (Section VIII. A.1),
the assay described in Huletsky amplifies an SCCmec junction that satisfies the
limitation “a junction of an inserted SCCmec cassette and Staphylococcus aureus
chromosomal DNA” as recited in Claim 15. Supra Section VIII. A.1; Ex-1008
¶¶115-117, 134. Briefly stated again, Huletsky discloses an assay that “comprises
five primers specific to the various SCCmec right extremity (SRE) sequences,
including three new sequences, in combination with a primer and three molecular
beacon probes (MBPs) specific to the S. aureus chromosomal orfX gene located to
the right of the SCCmec integration site.” Ex-1013 at 1875; Ex-1001 at 3:17-24,
3:31-60; Ex-1008 ¶134. As explained previously, the annotated version of Fig. 1
of Huletsky discloses that these primers are oriented to amplify across the SCCmec
integration, or junction, site. Ex-1013 at Fig. 1; Ex-1008 ¶136. The location of
one of the forward primers, the junction, one of the probes, and one of the reverse
primers is highlighted.
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Huletsky Fig. 1 (annotated)
Thus, Huletsky discloses a multiplex PCR amplification reaction that
satisfies the limitation of an amplification reaction “which can amplify … (1) a
junction of an inserted SCCmec cassette and Staphylococcus aureus chromosomal
DNA” as recited in Claim 15. Ex-1008 ¶137.
c.

“which can amplify … (2) a region of mecA”

The MRSA detection assay disclosed by Huletsky does not include
amplification of a region of the mecA gene.

However, as discussed above

(Sections II. B.5, VII. A and VIII. A.2), Oberdorfer discloses adding amplification
and detection of the mecA gene into the IDI-MRSA assay as part of the multiplex
PCR reaction:
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If the detection of the mecA gene were added into the IDI-MRSA test
in the form of a multiplex approach, one could avoid the falsepositive results caused by MSSA, …
Ex-1005 at 661 (emphasis added); Ex-1008 ¶138.
Therefore, Oberdorfer disclose the limitation of a multiplex amplification
reaction “which can amplify … (2) a region of mecA” as recited in Claim 15. Ex1008 ¶¶139-142.
d.

“which can amplify both (1) a junction of an inserted
SCCmec cassette and Staphylococcus aureus chromosomal
DNA and (2) a region of mecA”

As discussed above in Section VIII. B.2.b, Huletsky’s assay satisfies the
limitation of a multiplex amplification reaction that can amplify “(1) a junction of
an inserted SCCmec cassette and Staphylococcus aureus chromosomal DNA”
recited Claim 15. Supra Section VIII. B.2.b; Ex-1008 ¶¶134-137, 143.
In view of Oberdorfer’s disclosure of adding amplification and detection of
the mecA gene into the IDI-MRSA assay “in the form of a multiplex approach,” it
would have been obvious8 to a POSA to modify Huletsky’s method to include the
amplification and detection of the mecA gene in the Huletsky multiplex PCR
reaction. Ex-1008 ¶144. This modification is particularly obvious because, as
8

See Sections VIII. B.5-6 below for a discussion of the motivation for this

modification with a reasonable expectation of success.
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discussed above in the “Introduction to Oberdorfer” (Section VII. A), the IDIMRSA assay referenced in Oberdorfer is the MRSA detection assay disclosed by
Huletsky. Supra Section VII. A; Ex-1008 ¶144.
Therefore, with the addition of amplification and detection of the mecA gene
by multiplex PCR into Huletsky’s assay, the resulting assay satisfies the limitation
“a multiplex amplification reaction which can amplify both (1) a junction of an
inserted SCCmec cassette and Staphylococcus aureus chromosomal DNA and (2) a
region of mecA” recited in Claim 15. Ex-1008 ¶145.
3.

“b. detecting, within the products of the amplification, the
presence or absence of each of the junction and mecA”

As mentioned above in the “Introduction to Huletsky” (Section VIII. A.1)
Huletsky discloses detection of the SCCmec junction amplicon using molecular
beacon probes (MBPs): “Three MBPs, XsauB5, XsauB8, and XsauB9, were used
to detect the MRSA-specific amplification products.” Ex-1013 at Fig. 1 legend,
1875, 1876; Supra Section VIII. A.1; Ex-1008 ¶¶115-118, 147. Thus, Huletsky
discloses “detecting, within the products of the amplification, the presence or
absence of … the [SCCmec] junction” as recited in Claim 15. Ex-1008 ¶147.
Oberdorfer discloses “If the detection of the mecA gene were added into the
IDI-MRSA test in the form of a multiplex approach, one could avoid the falsepositive results caused by MSSA, ….” Ex-1005 at 661 (emphasis added). As
discussed in Section VIII. B.2.d, it would have been obvious to add detection of
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the mecA gene into the real-time multiplex PCR reaction of Huletsky. It would
therefore likewise be obvious to carry out this detection of the mecA gene in the
modified real-time multiplex PCR reaction by “detecting, within the products of
the amplification, the presence or absence of … mecA” as recited in Claim 15.9
Ex-1008 ¶148.
Therefore, Huletsky in view of Oberdorfer discloses an assay that satisfies
the limitation “b. detecting, within the products of the amplification, the presence
or absence of each of the junction and mecA” as recited in Claim 15. Ex-Id. ¶149.
4.

“wherein if the sample contains MRSA, the presence of both the
junction and mecA in the sample is detected”

It was well-known in the art that MRSA is characterized by the presence of
both the SCCmec junction and the mecA gene, as discussed above in Section II.
B.1, and illustrated in Fig. 1 of the ‘337 patent (reproduced below), which is
admitted to be knowledge in the prior art. Supra Section II. B.1; Ex-1008 ¶¶40-41,
150.

9

See Sections VIII. B.5-6 below for a discussion of the motivation for this

modification with a reasonable expectation of success.
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‘337 Patent Fig. 1 (prior art)
Fig. 1 of Huletsky, an annotated version of which is reproduced below, also
discloses that MRSA contains both the SCCmec junction and the mecA gene,
where the vertical arrow indicates the SCCmec integration site, or the right
extremity junction, and Fig. 1 legend further discloses that “the mec complex
containing mecA” is shown. Ex-1013 at 1880, Fig. 1 legend (emphasis added); Ex1008 ¶151.

Huletsky Fig. 1 (annotated)
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As discussed above in Sections VIII. B.2.d and VIII. B.3, Huletsky’s method
modified in view of Oberdorfer can amplify and detect both the SCCmec junction
and a region of the mecA gene. Supra Sections VIII. B.2.d and VIII. B.3; Ex-1008
¶¶144-149, 152. Because MRSA contains both the SCCmec junction and the mecA
gene, they would both be amplified by the modified Huletsky assay when MRSA
is present in a sample. Ex-1008 ¶152.
Thus, Huletsky in view of Oberdorfer satisfies the limitation “wherein if the
sample contains MRSA, the presence of both the junction and mecA in the sample
is detected” as recited in Claim 15. Id. ¶153.
Consequently, Huletsky in view of Oberdorfer discloses each and every
limitation of Claim 15. Id. ¶154.
5.

There was motivation to combine the disclosures of Huletsky,
Oberdorfer

Oberdorfer expressly states that it is advantageous to add detection of mecA
gene to the real-time multiplex PCR method of Huletsky to “avoid the falsepositive results caused by MSSA…” Ex-1005 at 661; Ex-1008 ¶155. While
Oberdorfer indicates that other sources of false-positives may remain, Oberdorfer
expressly discloses eliminating this source of false-positives found in Huletsky’s
method, providing specific motivation for a POSA to modify Huletsky’s method to
detect the mecA gene in a real-time multiplex PCR approach. Ex-1005 at 661; Ex1008 ¶156.
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6.

There was a reasonable expectation of success

Modifying Huletsky’s method to include detection of the mecA gene in a
real-time multiplex PCR reaction as disclosed by Oberdorfer was within the skill in
the art. Ex-1008 ¶157. As discussed above in the “Introduction to Huletsky”
(Section VIII. A.1), Huletsky’s method uses three molecular beacon probes all
having the same fluorophore for the detection of the junction region amplicon,
along with a molecular beacon probe with a second fluorophore for detection of
and internal control. Supra Section VIII. A.1; Ex-1013 at 1876, Table 3; Ex-1008
¶¶118, 158.
As discussed above in the “Introduction to Sinsimer” (Section VIII. A.3),
Sinsimer discloses a multiplex real-time PCR test using oligonucleotide
amplification primers and a molecular beacon probe for detection of the mecA
gene. Supra Section VIII. A.3; Ex-1014 at Abstract, 4586, Table 1; Ex-1008
¶¶124, 159.

The mecA primers and probe of Sinsimer, along with those to

additional targets for use in a multiplex PCR assay, were designed and evaluated
using commercially available software resources. Ex-1014 at 4585, 4586; Ex-1008
¶159. The designed primers and probes to mecA were used in combination with
primers and probes for three other targets, demonstrating the simultaneous
detection of four distinct molecular beacon probes without cross-reactivity. Ex1014 at 4587; Ex-1008 ¶160. Therefore, Sinsimer demonstrates that the successful
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design and use of primers and molecular beacon probes for multiplex PCR
amplification and detection of the mecA gene were known in the art. Ex-1008
¶162.
The addition of primers and probes for detecting the mecA gene to the realtime multiplex PCR reaction of Huletsky would result in a total of three distinct
fluorophores being used: one for the probes to detect the mecA gene amplicon in
addition to the existing fluorophore on the probes for detecting junction region
amplicon10 and the one fluorophore on the probe for detecting the internal control
amplicon. Ex-1013 at 1876, Table 3; Ex-1008 ¶163. This is one less fluorophore
than Sinsimer already demonstrated was possible to simultaneously detect. Ex1014 at 4587; Ex-1008 ¶163.
Accordingly, given that the design of primers and molecular beacon probes
for real-time multiplex PCR detection of mecA gene was known, and multiplex
detection of up to four targets simultaneously was known, a POSA would have
reasonably expected to successfully modify Huletsky’s method as disclosed by

10

Huletsky discloses three molecular beacon probes for the SCCmec

junction amplicon that all have the same FAM fluorophore. Ex-1013 at 1876,
Table 3; Ex-1008 ¶¶118, 158.
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Oberdorfer to add detection of the mecA gene in a real-time multiplex PCR
reaction using molecular beacon probes. Ex-1008 ¶164.
For these reasons, a POSA would have been motivated to perform a method
within the scope of Claim 15 with a reasonable expectation of success.
Consequently, Claim 15 is obvious over Huletsky in view of Oberdorfer and
Sinsimer. Ex-1008 ¶165.
C.

Claim 29 is Obvious over Huletsky, Oberdorfer and Sinsimer
Huletsky in view of Oberdorfer and Sinsimer renders Claim 29 obvious.

Below is a detailed obviousness analysis that begins with discussion of the
limitations in parts a. and b. of Claim 29, followed by the limitations of “bringing,
in a single container, the sample in contact with” the first and second
oligonucleotide sets, and “identifying the presence of MRSA by detecting both a
first and a second reaction product,” along with a discussion of the motivation to
combine the references with a reasonable expectation of success.
Claim 29 recites:
29. The method of claim 15, which comprises the steps of:
bringing, in a single container, the sample in contact with
a. a first oligonucleotide set comprising
(1) a first oligonucleotide having a nucleic acid sequence that
specifically hybridizes to an extremity junction region of a
SCCmec cassette, and
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(2) a second oligonucleotide having a nucleic acid sequence
that specifically hybridizes to a Staphylococcus aureus
chromosomal DNA region flanking said SCCmec cassette to
form a first reaction product of the biological sample and the
first and second oligonucleotides, and
b. a second oligonucleotide set comprising
(3) a third oligonucleotide having a nucleotide sequence that
specifically hybridizes to a first region of mecA nucleic acid
and
(4) a fourth oligonucleotide having a nucleotide sequence that
specifically hybridizes to a second region of mecA nucleic
acid to form a second reaction product of the biological
sample and the third and fourth oligonucleotides; and11
c. identifying the presence of MRSA by detecting both a first and
a second reaction product.
1.

“a. a first oligonucleotide set” comprising (1) a first
oligonucleotide and (2) a second oligonucleotide to form a first
reaction product

As discussed above regarding Claim 15 (Section VIII. B.2.b), Huletsky
discloses a real-time multiplex PCR assay that amplifies the right junction of the
11

The ‘337 Patent contains a hard return following “product” in the

preceding line that has been deleted, and a hard return before “identifying” has
been added for ease of reading. This is consistent with the claim presented during
prosecution. Ex-1003 at 6.
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SCCmec cassette. Supra Section VIII. B.2.b; Ex-1013 at Abstract, 1875, 1882 and
Fig. 1; Ex-1008 ¶¶134-137, 167. Huletsky discloses: “This assay comprises five
primers specific to the various SCCmec right extremity (SRE) sequences,
including three new sequences, in combination with a primer and three molecular
beacon probes (MBPs) specific to the S. aureus chromosomal orfX gene located to
the right of the SCCmec integration site.” Ex-1013 at 1875 (emphasis added); Ex1008 ¶167. Thus, the primers of Huletsky are specific for their respective targets.
Ex-1008 ¶167. The oligonucleotide primers of Huletsky are further described and
illustrated in Fig. 1 of Huletsky reproduced in Section VIII. B.2.b above, which
shows the positions of the forward and reverse primers, and the sizes of the
amplicons generated by the primers, illustrating that the primers produce a reaction
product (amplicon). Supra Section VIII. B.2.b; Ex-1013 at Fig. 1; Ex-1008 ¶168.
Thus, the SCCmec forward primers satisfy the limitation “a first
oligonucleotide having a nucleic acid sequence that specifically hybridizes to an
extremity junction region of a SCCmec cassette,” and the orfX reverse primer
satisfies the limitation of “a second oligonucleotide having a nucleic acid sequence
that specifically hybridizes to a Staphylococcus aureus chromosomal DNA region
flanking said SCCmec cassette” of Claim 29. Ex-1008 ¶170. Huletsky discloses
that the molecular beacon probes target “orfX sequences within the MREJ
amplification products, …,” and Fig. 1 shows that the primer pairs generate
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amplicons of particular sizes. Ex-1008 at 1876, Fig. 1; Ex-1008 ¶171. The
primers therefore also satisfy the limitation “to form a first reaction product of the
biological sample and the first and second oligonucleotides.” Ex-1008 ¶171.
2.

“b. a second oligonucleotide set” comprising (3) a third
oligonucleotide and (4) a fourth oligonucleotide to form a second
reaction product

As discussed above regarding Claim 15 (Sections VIII. B.2.c-d), Oberdorfer
discloses adding detection of the mecA gene to the IDI-MRSA assay method
described by Huletsky in the form of a multiplex approach, such that the resulting
test can amplify both a junction region of an SCCmec cassette and a region of the
mecA gene. Supra Sections VIII. B.2.c-d; Ex-1005 at 661; Ex-1008 ¶¶138-142,
172.
As discussed in Section VIII. B.2.d above, Huletsky’s method is a real-time
multiplex PCR reaction, and therefore it would have been obvious to combine the
detection of the mecA gene into the Huletsky method in a “multiplex approach” as
disclosed by Oberdorfer by adding a forward and reverse oligonucleotide primer
pair for real-time multiplex PCR amplification of the mecA gene. Supra Section
VIII. B.2.d; Ex-1005 at 661; Ex-1008 ¶¶143-144, 173.

In making this

modification to Huletsky’s method, it would have been obvious to use forward and
reverse oligonucleotide primers that hybridize to two separate regions of the mecA
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gene in order to generate an amplicon of the mecA gene for detection in a real-time
multiplex PCR reaction. Ex-1008 ¶174.
As discussed above in the “Introduction to Sinsimer” (Section VIII. A.3),
Sinsimer discloses examples of mecA forward and reverse oligonucleotide primers
for real-time multiplex PCR detection of the mecA gene, demonstrating that the
design and use of such primers was known in the art. Supra Section VIII. A.3; Ex1014 at 4586, Table 1; Ex-1008 ¶¶124, 175.

To minimize non-specific

amplification and detection of non-mecA DNA, it would have been obvious to use
forward and reverse primers that specifically hybridize to the mecA gene, just as
Huletsky uses primers that are specific for the SCCmec cassette and orfX to
amplify the SCCmec junction. Supra Section VIII. C.1; 1013 at 1875; Ex-1008
¶¶167, 176.
These mecA forward and reverse oligonucleotide primers would therefore
satisfy all the limitations of the “second oligonucleotide set” recited in part b. of
Claim 29. Thus, Huletsky in view of Oberdorfer and Sinsimer discloses this
limitation. Ex-1008 ¶177.
3.

“bringing, in a single container, the sample in contact with” the
first and second oligonucleotide sets

Huletsky in view of Oberdorfer renders obvious the real-time PCR test of
Huletsky with the additional detection of the mecA gene in the form of a multiplex
approach. Supra Section VIII. B.2.d; Ex-1005 at 661; Ex-1008 ¶¶143-144, 178.
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Oberdorfer specifically teaches conducting a multiplex analysis of the SCCmec
junction and the mecA gene, which would lead to bringing a sample into contact
with these multiple primers in a single reaction container. Ex-1005 at 661; Ex1008 ¶179. Sinsimer also disclosed multiplex PCR method, where Sinsimer’s
methods included multiplex PCR of the mecA gene:
A total of 209 bacterial DNA samples were isolated from MRSA,
MSSA, MR-CNS, MS-CNS, vancomycin-resistant Enterococcus
faecalis and E. faecium (VRE), and Klebsiella pneumoniae, and these
were tested in a single-tube multiplex RT-PCR assay that contained
three pairs of oligonucleotide primers and three unique molecular
beacons to the SG16S rRNA, spa, and mecA genes….
Ex-1014 at 4587 (emphasis added); Ex-1008 ¶179.
Thus, Huletsky in view of Oberdorfer and Sinsimer discloses this limitation
of Claim 29. Ex-1008 ¶180.
4.

“identifying the presence of MRSA by detecting both a first and a
second reaction product”
a.

“detecting both a first and a second reaction product”

Claim 29 recites “identifying the presence of MRSA by detecting both a first
and a second reaction product.” These first and second “reaction products” refer to
the recitation in Claim 29, part a. of a first oligonucleotide set “to form a first
reaction product” and in Claim 29, part b. of a second oligonucleotide set “to form
a second reaction product.” As explained above in Section VIII. C.1-2., these first
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and second reaction products are the SCCmec junction and mecA amplicons,
respectively. Supra Section VIII. C.1-2; Ex-1008 ¶¶167-177, 181.
As discussed above in Section VIII. A.1, Huletsky discloses detection of the
SCCmec junction amplicon using molecular beacon probes (MBPs): “Three MBPs,
XsauB5, XsauB8, and XsauB9, were used to detect the MRSA-specific
amplification products.”

Ex-1013 at Fig. 1 legend, 1875, 1876 (“This set of

primers was used in combination with three MBPs (XsauB5-FAM, XsauB8-FAM,
and XsauB9-FAM) targeting orfX sequences within the MREJ amplification
products, allowing the detection of all S. aureus orfX variants.”); Ex-1008 ¶¶115118, 182. Thus, Huletsky discloses “detecting … a first … reaction product” as
recited in Claim 29, where the first reaction product is the SCCmec junction
amplicon. Ex-1008t ¶182.
Oberdorfer discloses: “If the detection of the mecA gene were added into the
IDI-MRSA test in the form of a multiplex approach, one could avoid the falsepositive results caused by MSSA, ….” Ex-1005 at 661 (emphasis added); Ex-1008
¶183. As discussed in Sections VIII. B.2.d and VIII. C.2 above, it would have
been obvious to add amplification and detection of the mecA gene into the realtime multiplex PCR reaction of Huletsky, resulting in an assay that can amplify
and detect a region of the mecA gene. Supra Sections VIII. B.2.d, VIII. C.2; Ex1008 ¶¶143-144, 173, 183.

Thus, Huletsky in view of Oberdorfer discloses
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“detecting … a second reaction product” as recited in Claim 29, where the second
reaction product is the mecA amplicon. Ex-1008 ¶183.
Therefore, Huletsky in view of Oberdorfer discloses an assay that satisfies
the limitation “detecting both a first and a second reaction product” as recited in
Claim 29. Ex-1008 ¶184.
b.

“identifying the presence of MRSA by detecting both a first
and a second reaction product”

As discussed above in Section VIII. B.4, it was well-known in the art that
MRSA is characterized by the presence of both the SCCmec junction and the mecA
gene. Supra Section VIII. B.4; Ex-1008 ¶¶150-151, 185.
As discussed above in Sections VIII. B.3 and VIII. C.4.a, Huletsky’s method
modified in view of Oberdorfer can amplify and detect both the SCCmec junction
and a region of the mecA gene. Supra Sections VIII. B.3, VIII. C.4.a; Ex-1008
¶¶144-149, 181-184, 186. Because MRSA contains both the SCCmec junction and
the mecA gene, they would both be amplified by the modified Huletsky assay when
MRSA is present in a sample, and therefore the detection of both would identify
the presence of MRSA. Ex-1008 ¶186.
Huletsky in view of Oberdorfer therefore satisfies the limitation “identifying
the presence of MRSA by detecting both a first and a second reaction product” as
recited in Claim 29. Ex-1008 ¶187.
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Consequently, Huletsky in view of Oberdorfer and Sinsimer discloses all the
limitations of Claim 29.
5.

There was motivation to combine the disclosures of Huletsky,
Oberdorfer and Sinsimer, and a reasonable expectation of success

As explained above, the combination of Huletsky in view of Oberdorfer and
Sinsimer meets all the limitations of Claim 29. Supra Sections VIII. C.1-4; Ex1008 ¶¶167-184, 188.
Further, as discussed above regarding Claim 15 (Sections VIII. B.5-6), there
was a motivation for a POSA to modify Huletsky’s method to detect the mecA
gene in a real-time multiplex PCR approach as expressly disclosed by Oberdorfer,
and a reasonable expectation of successfully doing so. Supra Sections VIII. B.5-6;
Ex-1008 ¶¶155-165, 188.
Real-time multiplex PCR amplifications are by definition performed in a
single container – if the amplification reactions for each target are conducted in
separate containers, it is not a multiplex reaction. Ex-1011 at 214 (“The term
multiplex real-time PCR is used to describe the use of multiple fluorogenic probes
for the discrimination of multiple amplicons in a single tube.”); Ex-1008 ¶189.
Thus, a POSA would have understood Oberdorfer’s disclosure of detecting the
mecA gene as part of the IDI-MRSA assay in a “multiplex approach” as
performing multiplex PCR in a single container as recited in Claim 29. Ex-1008
¶189.

One of skill in the art would have been motivated to conduct the
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amplification and detection of the SCCmec junction and the mecA gent in a
multiplex PCR reaction because doing so would allow for simultaneous detection
of both targets to identify MRSA in a single reaction, rather than having to conduct
two separate reactions (i.e., a non-multiplex approach). Ex-1008 ¶189.
There was a reasonable expectation of success as Sinsimer discloses
successful single-tube multiplex PCR reactions to simultaneously detect three or
four targets, including the mecA gene. Supra Sections VIII. A.3, VIII. C.3; Ex1014 at 4587; Ex-1008 ¶¶125, 179, 190.
Consequently, Claim 29 is obvious over Huletsky in view of Oberdorfer and
Sinsimer. Ex-1008 ¶191.
D.

Claim 30 is Obvious over Huletsky, Oberdorfer and Sinsimer
Huletsky in view of Oberdorfer and Sinsimer renders Claim 30 obvious.
Claim 30 recites:
30. The method of claim 29, wherein the contacting step further
comprises performing an amplification reaction using oligonucleotide
sets (a) and (b) as primers, and wherein said identifying step
comprises detecting the presence or absence of an amplification
product from both oligonucleotide sets.
As discussed above regarding Claim 29 (Sections VIII. C.1-2), the

limitations of oligonucleotide sets (a) and (b) of Claim 29 are satisfied by the
amplification primers of the Huletsky method and the amplification primers for the
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mecA gene, respectively. Supra Sections VIII. C.1-2; Ex-1008 ¶¶167-177, 193.
Further, as discussed above regarding Claim 29 (Section VIII. C.4), Huletsky in
view of Oberdorfer and Sinsimer discloses the combined use of these primers in a
real-time multiplex PCR reaction, satisfying the limitation of Claim 30 of
“performing an amplification reaction” using these oligonucleotide sets as primers.
Supra Section VIII. C.4; Ex-1008 ¶¶181-184, 194. Finally, as discussed regarding
Claim 29 (Section VIII. C.4), the combined references disclose detecting both the
SCCmec junction and the mecA gene amplicons to identify MRSA in the sample,
satisfying the limitation of Claim 30 “wherein said identifying step comprises
detecting the presence or absence of an amplification product from both
oligonucleotide sets.” Supra Section VIII. C.4; Ex-1008 ¶¶185-187, 195. Thus
Huletsky in view of Oberdorfer and Sinsimer discloses all the limitations of Claim
30. Ex-1008 ¶196.
As discussed above with respect to Claim 29 (Section VIII. C.5), there was a
motivation for a POSA to modify Huletsky’s method to detect the mecA gene in a
real-time multiplex PCR approach as expressly disclosed by Oberdorfer, and a
reasonable expectation of successfully doing so. Supra Section VIII. C.5; Ex-1008
¶¶188-190, 197. Consequently, Claim 30 is obvious over Huletsky in view of
Oberdorfer and Sinsimer. Ex-1008 ¶197.
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E.

Claim 31 is Obvious over Huletsky, Oberdorfer and Sinsimer
Huletsky in view of Oberdorfer and Sinsimer renders Claim 31 obvious.
Claim 31 recites:
31. The method of claim 30, wherein the identifying step comprises
contacting the first and second reaction products with (1) a first probe
capable of specifically hybridizing with the first reaction product and
(2) a second probe capable of specifically hybridizing with the second
reaction product.
1.

“wherein the identifying step comprises contacting the first and
second reaction products with (1) a first probe capable of
specifically hybridizing with the first reaction product”

As discussed above in the “Introduction to Huletsky” and with respect to
Claim 15 (Sections VIII. A.1, VIII. B.3), the SCCmec junction amplicons of
Huletsky’s assay are detected using molecular beacon probes that hybridize with
the amplicons produced by the first primer set. Supra Sections VIII. A.1, VIII.
B.3; Ex-1008 ¶¶115-118, 147, 199. These probes specifically hybridize to the orfX
portion of the amplicon: “This assay comprises five primers specific to the various
SCCmec right extremity (SRE) sequences, including three new sequences, in
combination with a primer and three molecular beacon probes (MBPs) specific to
the S. aureus chromosomal orfX gene located to the right of the SCCmec
integration site.” Ex-1013 at 1875 (emphasis added), Fig. 1; Ex-1008 ¶199. Thus,
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Huletsky in view of Oberdorfer and Sinsimer discloses this limitation. Ex-1008
¶199.
2.

“wherein the identifying step comprises contacting the first and
second reaction products with… (2) a second probe capable of
specifically hybridizing with the second reaction product”

As discussed above regarding Claim 29 (Section VIII. C.4), the SCCmec
junction and mecA gene amplicons are both detected to identify MRSA in the
sample. Supra Section VIII. C.4; Ex-1008 ¶¶181-187, 200. Because the Huletsky
method uses molecular beacon probes for detection, (supra Sections VIII. A.1,
VIII. B.3), and Oberdorfer discloses modifying Huletsky to add detection of the
mecA gene “in the form of a multiplex approach,” (supra Section VIII. B.2.d) it
would have been obvious to also detect the mecA gene amplicon using Huletsky’s
molecular beacon approach by including a molecular beacon probe that
specifically hybridizes to the mecA gene amplicon. Ex-1005 at 661; Ex-1008
¶¶115-118, 138-144, 147, 200. Thus, Huletsky in view of Oberdorfer discloses
this limitation of Claim 31. Ex-1008 ¶201.
The use of molecular beacon probes to detect amplicons of the mecA gene in
real-time multiplex PCR was known in the art, as disclosed by Sinsimer:
“Oligonucleotide primer pairs and molecular beacon sequences for six unique
targets are listed in Table 1. The targets include … the mecA and vanA genes that
confer resistance to methicillin and vancomycin, respectively….” Ex-1014 at 4586
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(emphasis added); Ex-1008 ¶202. The specificity of these probes for their targets
was verified by Sinsimer. Ex-1014 at 4586; Ex-1008 ¶202. Thus, Huletsky in
view of Oberdorfer and Sinsimer discloses this limitation of Claim 31. Ex-1008
¶202.
Consequently, Huletsky in view of Oberdorfer and Sinsimer disclose all the
limitations of Claim 31. Ex-1008 ¶203.
3.

There was motivation to combine the disclosures of Huletsky and
Oberdorfer with a reasonable expectation of success

As discussed above regarding Claims 15, 29-30 (Sections 0-6, VIII. C.5,
VIII. D) there was a motivation for a POSA to modify Huletsky’s method to detect
the mecA gene in a real-time multiplex PCR approach as expressly disclosed by
Oberdorfer, and a reasonable expectation of successfully doing so. Supra Sections
0-6, VIII. C.5, VIII. D; Ex-1008 ¶¶155-165, 188-190, 197, 204. This includes the
detection of both the SCCmec junction amplicon and the mecA gene amplicon
using molecular beacon probes. Supra Section VIII. B.6. Ex-1008 ¶¶157-164,
204.
Consequently, Claim 31 is obvious over Huletsky in view of Oberdorfer and
Sinsimer. Ex-1008 ¶205.
IX. THERE IS NO EVIDENCE OF SECONDARY CONSIDERATIONS
Ground 2 demonstrate a strong prima facie case of obviousness. There is no
evidence of secondary considerations of nonobviousness. During prosecution of
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the ‘337 patent, the applicant argued that combining detection of the SCCmec
junction with detection of mecA reduces false-positive results caused by MSSA,
and that this was unexpected. Ex-1003 at 15. This result is expected as Oberdorfer
expressly discloses that the combination would reduce false-positive results due to
MSSA:
If the detection of the mecA gene were added into the IDI-MRSA test
in the form of a multiplex approach, one could avoid the falsepositive results caused by MSSA, but the false-positive results
caused by mixtures of staphylococci, such as occurs in the initial
stages of MRSA detection by PCR, would still need to be taken into
account.
Ex-1005 at 661 (emphasis added); Ex-1008 ¶206.

Thus, rather than being

evidence of non-obviousness, these results are evidence of the obviousness of the
claimed method. In re Gershon, 372 F.2d 535, 538 (C.C.P.A. 1967) (“Expected
beneficial results are evidence of obviousness of a claimed invention, just as
unexpected beneficial results are evidence of unobviousness thereof.”); M.P.E.P. §
716.02(c).II.
The applicant also asserted that Examples 3 and 4 of the specification
demonstrate that amplifying both the junction region and mecA “increases the
sensitivity of detection of at least SCCmec cassette types ii and iii as compared to
amplifying the junction alone (see Table 4),” and that this was unexpected. Ex1003 at 15. However, even if true, this result is not commensurate in scope with
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Claims 15 and 29-31 as explained below, and thus not evidence of
nonobviousness.
Several of the claims of the ‘377 patent (e.g. Claim 1) require using probes
that hybridize to the SCCmec portion of the junction amplicon, rather than the orfX
portion of the amplicon. Ex-1001 at 33:13-16. Unlike these claims, Claims 15 and
29-31 lack any such restriction. Examples 3 and 4, relied on for evidence of
unexpected results, only use molecular beacon probes that hybridize to the
SCCmec cassette portion of the junction amplicon, and not those that hybridize to
orfX portion. Ex-1001 at 23:22 to 24:29, 22:25-31, Table 4, 25:15 to 26:3; Ex1008 ¶¶208-209. Thus, Examples 3 and 4 are not commensurate in scope with
claims 15 and 29-31.
The location of the SCCmec cassette-specific probes used in Examples 3 and
4 relative to the junction is illustrated below in the annotated version of Fig. 4 of
the ‘337 patent, where the molecular beacon probes are located to the left of the
junction, over the “SCCmec cassette” rather than to the right of the junction, over
the “orfX” gene. Ex-1001 at 7:14-22, Fig. 4; Ex-1008 ¶210.
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In contrast, the method disclosed in Huletsky has the probe located to the right of
the junction, on the orfX side of the amplicon, as illustrated in the annotated
version of Fig. 1 of Huletsky below. Ex-1008 ¶211.

Claims 15 and 29-31 do not specify where the probes used to detect the
SCCmec junction amplicon hybridize, and thus these claims encompass probes that
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hybridize to the orfX portion of the SCCmec junction amplicon as described by
Huletsky.
Because Examples 3 and 4 are limited to methods using SCCmec cassettespecific probes like those in Fig. 4 of the ‘337 patent, and Claims 15 and 29-31
encompass claims utilizing probes to the orfX portion of the SCCmec junction of
the amplicon, these results are not commensurate in scope with Claims 15 and 2931. Ex-1008 ¶212. Therefore, regardless of whether Examples 3 and 4 actually
demonstrate increased sensitivity of detecting SCCmec cassette types ii and iii,
such results cannot serve as evidence of the patentability of the full scope of
Claims 15 and 29-31. M.P.E.P. §716.02(d); In re Clemens, 622 F.2d 1029, 1036
(C.C.P.A. 1980) (“objective evidence of non-obviousness must be commensurate
in scope with the claims which the evidence is offered to support.”).
X. 35 U.S.C. §325(D) IS NOT APPLICABLE
A.

The Petition provides arguments and evidence not cited during
prosecution
This petition provides significant evidence not addressed during prosecution.

See Unified Patents Inc. v. Berman, IPR2016-01571, Paper 10 at 12 (P.T.A.B. Dec.
14, 2016) (Informative Decision). During prosecution, the Oberdorfer reference
was never disclosed to the Office by the applicant, and was not cited by the
Examiner. In her “REASONS FOR ALLOWANCE,” the Examiner stated that
“None of the references discloses or suggests… amplifying both a junction of an
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inserted SCCmec cassette and Staphylococcus aureus chromosomal DNA and a
region of mecA and detecting the both of them.” Ex-1004 at 7. As discussed
above, Oberdorfer expressly discloses amplifying and detecting both the SCCmec
junction region and the mecA gene. This significant evidence was not before the
Examiner, and this Petition therefore warrants institution.
XI. MANDATORY NOTICES PURSUANT TO 37 C.F.R. §42.8(A)(1)
Pursuant to 37 C.F.R. §42.8(a)(1), the mandatory notices identified in 37
C.F.R. §42.8(b) are provided below as part of this Petition.
A.

Real Party-In-Interest (37 C.F.R. §42.8(b)(1))
Becton, Dickinson and Co. is the real party-in-interest for Petitioner.

B.

Related Matters (37 C.F.R. §42.8(b)(2))
Petitioner is not aware of any related matters.

C.

Lead and Backup Counsel (37 C.F.R. §42.8(b)(3))
BD provides the following designation of counsel, all of whom are included

in Customer No. 95,896 identified in BD’s Power of Attorney.
Lead Counsel
Kerry Taylor, Reg. No. 43,947
Knobbe, Martens, Olson, & Bear, LLP
2KST@knobbe.com
Postal and Hand-Delivery Address:
2040 Main St., 14th Floor
Irvine, CA 92614
Telephone: (858) 707-4000
Facsimile: (858) 707-4001

Back-up Counsel
Brenden Gingrich, Reg. No. 60,295
Knobbe, Martens, Olson, & Bear, LLP
2BSG@knobbe.com
Postal and Hand-Delivery Address:
2040 Main St., 14th Floor
Irvine, CA 92614
Telephone: (858) 707-4000
Facsimile: (858) 707-4001
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D.

Service Information (37 C.F.R. §42.8(b)(4))
Please direct all correspondence to lead and back-up counsel at the addresses

shown above.

Petitioner consents to electronic service by email to

BoxBD@knobbe.com.
XII. PAYMENT OF FEES
The undersigned authorize the Office to charge the fee set forth in 37 C.F.R.
§42.15(a), and any additional fees that may be due, to Deposit Account No. 111410. Review of four claims is requested.
XIII. REQUIREMENTS FOR REVIEW UNDER 37 C.F.R. §42.104
BD certifies that the ‘337 patent is available for IPR and that BD is not
barred or estopped from requesting this IPR.
XIV. CONCLUSION
For the reasons provided, Claims 15 and 29-31 of the ‘337 patent are
unpatentable and should be canceled.
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Respectfully submitted,
KNOBBE, MARTENS, OLSON & BEAR, LLP

Dated: August 21, 2018

By:

/Kerry Taylor/
Kerry S. Taylor, Reg. No. 43,947
Brenden Gingrich, Reg. No. 60,295
Customer No. 95,896
Attorneys for Petitioner
BECTON, DICKINSON AND CO.
(858) 707-4000
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CERTIFICATE OF COMPLIANCE
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