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I. Leary Does Not Teach “Whole Genome Sequencing”

Petitioner quibbles with Patent Owner’s proposed construction for “whole
genome sequencing,” contending that it is not precise enough in the language it uses
to acknowledge that “whole genome sequencing” need not sequence the entirety of
a genome. Reply at 1. Yet, for the purposes of institution, Petitioner’s quibbles are
simply irrelevant because Leary does not come anywhere close to “whole genome
sequencing” under any reasonable interpretation of the term.

Petitioner contends that Leary’s “sequencing resulted in ‘an 18-fold physical
coverage of the human genome.’” Id. This, however, is the same statement from
Leary that Petitioner originally cited in its Petition. Petitioner’s continued reliance
on this “18-fold physical coverage statement” in its Reply is inexplicable given
Patent Owner’s rebuttal in its preliminary response.

As Patent Owner explained, the relevant passage from Leary reads in full as
follows:

The total amount of genome base pairs covered by the mate-paired

analysis (that is, distance between mate-paired tags X number of mate-

paired tags) was 53.6 Gb per sample, or an 18-fold physical coverage
of the human genome.

Ex. 1002 at 1 (emphasis added). Both in its original Petition and in its Reply,
Petitioner ignores the bolded parenthetical. This language, however, is critical

because it establishes that Leary’s “18-fold physical coverage” does not refer to the
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sequence information that is generated, but only to the circularized molecules that
are generated before sequencing. See Ex. 2007 9 34-35.

In other words, the circularized molecules that are prepared prior to
sequencing “physically” cover the genome 18 times. But Leary does not disclose
sequencing the entirety of these molecules so as to actually sequence the genome 18
times. Just the opposite, in Leary, only the 25 base pairs at the ends of the
circularized molecules—i.e., the mate pairs—are sequenced. /d. The “~1.4 kb” in
between the mate-paired tags were not sequenced at all. /d. As such, DNA sequence
data was only generated for about 3-4% of each molecule. The other 96-97% of
each molecule was not sequenced. Given that the molecules that were used in the
sequencing covered the genome 18 times, and given that only about 3% of each
individual molecule was sequenced, one easily sees that at most about half (i.e., 0.03
x 18) of a genome was sequenced in Leary. Patent Owner’s expert, Dr. Furneaux,
provided a detailed analysis confirming this. See id. Petitioner never presents any
rebuttal. Not even petitioner contends that sequencing only half a genome reflects
“whole genome sequencing.”

What’s more, as Dr. Furneaux explained, the mate-paired tags in Leary are
actually overlapping. See id. 9 31. The overlap factor is roughly 1.7, meaning that
every nucleotide that is sequenced is actually sequenced 1.7 times on average. See

id. 49 32-33. Thus, as Dr. Furneaux explains, in the example in Table 1 of Leary
2
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involving 59,019,031 mate-paired tags and 2.9 billion bases sequenced, only about
1.71 Gb of the genome is potentially covered. See id. §33. As such, the mate-paired
sequencing in Leary—which is the only thing Petitioner relies upon—is not whole
genome sequencing, but rather a process that sequences at most half a genome. In
its Reply, Petitioner is silent with respect to Dr. Furneaux’s cogent analysis proving
that this is so. See id.

Petitioner nevertheless contends that Leary must be performing “whole-
genome sequencing” because the later Forshew paper supposedly described Leary
as such. See Reply at 2. Petitioner, however, includes nothing to clarify what
Forshew was even referring to, whether it be the mate-paired sequencing or
something else in Leary. In fact, as Patent Owner established in its Preliminary
Response, contemporaneous literature that actually refers to mate-pair sequencing
distinguishes it from whole-genome sequencing. See, e.g., Ex. 2008.004 (“Whole-
genome sequencing currently demands resources beyond the reach of most cancer
investigators.... Therefore, we used a mate-pair genomic DNA sequencing approach
for lymphoma translocation discovery.”); see also Ex. 2009.011. Petitioner is again
silent with respect to this evidence.

II. PCR PRIMERS ARE NOT CAPTURE PROBES

Relying heavily on the opinion testimony of its expert, Dr. Quackenbush,

Petitioner asserts that a “capture probe” encompasses a “PCR primer.” Dr.

3
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Quackenbush, however, previously distinguished “primers” from other types of
oligonucleotides that are not primers, explaining that a primer is a specific type of
oligonucleotide that is used in PCR and that primes a PCR reaction:

Q. What are other oligonucleotides that are not primers?

A. Primers typically refer to oligonucleotides that are used in PCR,
since they initiate the reaction, hence the term primers. They prime
the reaction. But if I looked at a DNA fragment, I would not know
ahead of time, if [ simply had a native strand of DNA, whether it was

designed to be used as a primer or for any other type of assay.
It could be used for a simple hybridization assay. Right?

So oligonucleotides are the generic term, and primer is a context-
specific term, where generally -- again, molecular biology -- biologists
are really imprecise in how they use language, but generally used as an

initiation oligonucleotide for polymerase chain reaction.

Ex. 2015 at 89:13-90:4. In view of this testimony, there is no basis to believe that
when the claims of the *394 Patent refer to a “capture probe” they are intending to
sweep in “primers.” As Patent Owner explained, the *394 Patent over and over
distinguishes “primers” from ‘“capture probes.” See, e.g., Ex. 1001 at 32:26-34,
23:23-36, 32:56-60, 41:33-36. Several embodiments describe the use of capture
probes as a separate step that occurs after the step of amplification using primers.

See, e.g., id. at 64:29-43, 65:38-50, 66:53-67.
4
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Petitioner has little response to this intrinsic evidence except to assert that the
’394 Patent never describes “primers” and “capture probes” as “mutually exclusive,”
as if there is some sort of legal rule that two different terms cannot be understood as
being “mutually exclusive” absent an explicit directive to this effect in the
specification. In fact, the law is to the contrary. See, e.g., Bell Atl. Network Servs.,
Inc. v. Covad Commc'ns Grp., Inc., 262 F.3d 1258, 1271 (Fed. Cir. 2001) (“In this
case, in addition to the Summary of the Invention, the Detailed Description of the
Preferred Embodiments continues to use the terms ‘mode’ and ‘rate’ to refer to two
separate and distinct concepts.”). Here, not only does the specification distinguish
“primers” and “capture probes,” but Petitioner’s own expert has confirmed in
previous cases that a “primer” is a specific type of oligonucleotide used for a specific
purpose.

As to the file history that Patent Owner cited confirming that “primers” and
“capture probes” are not the same thing, Petitioner criticizes it as irrelevant because

29

it involved the claim term “pulldown probe.” But tellingly, Petitioner never once
states that a “pulldown probe” is different from a “capture probe,” nor does it cite
any evidence to suggest that the two terms are different. Petitioner’s expert, Dr.

Quackenbush, previously used the term “pull” to describe what hybridization

capture probes do. See, e.g., Ex. 2015 at 88:8-10 (“So in that context what one does
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is one allows a hybridization to occur and then pulls the captured targets out of
solution.”).

Finally, Petitioner points to claim 13 of the 394 Patent, which refers to the
capture probe including a “barcode.” Citing its expert, Petitioner contends that this
means a “capture probe” must encompass a PCR primer because the “probes
themselves are not typically incorporated into the target nucleic acid.” Reply at 3
(citing Quackenbush 9 105). Yet, Petitioner cites no reason to believe that claim 13
of the 394 Patent needs to refer to whatever scheme its expert believes is most
“typical.” As the 394 Patent explains, a “barcode” is merely a type of “sample
identifier.” Ex. 1001 at 55:14-18. There is no reason whatsoever why the “capture
probes” used in the invention cannot include a “barcode” so as to aid in capturing
nucleic acids associated with a particular sample. Indeed, as Dr. Quackenbush
previously explained, “you know, this idea of fishing things out of solution is widely
used, and, again, I wouldn't begin to comment on how many possible iterations and
permutations of techniques and technologies people have dreamed up.” Ex. 2015 at
91:17-21. Nothing about dependent claim 13 overcomes the otherwise clear intrinsic
evidence in the specification distinguishing “primers” from ‘“capture probes.”
Indeed, “claim differentiation does not serve to broaden claims beyond their
meaning in light of the specification....” Toro Co. v. White Consol. Indus., Inc., 199

F.3d 1295, 1302 (Fed. Cir. 1999).
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