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On September 12, 2013 and Sapber 16, 2013, the Court hélthrkmanhearings regardin
the construction of disputed claim terms in six patents teaching techniques for non-invasive
testing. Having considered the arguments of cowarsithe papers submitted, the Court construe

disputed claim terms as follows.

BACKGROUND
1. Procedural Background
This dispute began in 2011, when Arib&ked a declaratory relief action against Sequen

seeking a declaration that its “Harmony Test” do&snfringe any claims of U.S. Patent No. 6,258}

(“the '540 patent”). Aria Diagnostics, Inc. v. Sequenom, In€.11-6391-SI (filed Dec. 19, 2011).

Sequenom filed a counterclaim against Ariosa, asggrtfringement of the '540 patent. Subsequer

two other companies, Natera and Verinata, alsd fleclaratory judgment actions in this Court seek

judgments that their products do not infringe Sequésnt®n0 patent and asserting that the '540 pa
is invalid. See Natera Inc. v. Sequenom, lii12-0132-SlI (filed Jan. 6, 2012) (regarding the “N

Invasive Paternity Test")/erinata Health, Inc. v. Sequenom, Iferinata I C 12-0865-SI (filed Feh.

22,2012) (regarding the “Verifi PremiTest”). Sequenom also fileounterclaims that Natera, DN
Diagnostics Center, Verinata, and Stadfare infringing the '540 patentee id.

Additionally, inVerinata | Verinata and Stanford allege that Sequenom is infringing

Patent Nos. 7,888,017 (“the '017 patent”), 8,008,01& '018 patent”), and 8,195,415 (“the '41

patent”). Finally, Verinata and Stanford alied a case alleging that Ariosa and LabCorp
infringing U.S. Patent Nos. 8,296,076 (“tH&76 patent”) and 8,318,430 (“the '430 patent3Jee
Verinata Health, Inc. v. Ariosa Diagnostics, If¢erinata Il), C 12-5501-SI (filed Oct. 25, 2012).

2. Factual Background

These patents all involve methods to condhact-invasive prenatal DNA testing. Fetal DN

! Formerly known as Aria Diagnostics, Inc.
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testing can aid sex determination, blood typing aiinér genotyping, and detection of pre-eclamj
in the mother. It can also detect fetal aneuploidyckvis a disorder in which the fetus has an abnof
number of chromosomes, instead of the normale®®. Common aneuploidy disorders include Dg
syndrome (a third copy, or “trisomy,” of chromosome 21), Edwards syndrome (a third c
chromosome 18), and Patau syndrome (a third copy of chromosome 13).

Prior to these patents, testing fetal DNA requinedsive techniques that took samples from
fetus or placenta. However, invasive prenatairtggpresented risks to both the fetus and the mo
Scientists began researching various technigues to make these prenatal diagnoses non-i
Initially, non-invasive research had focused on datgdetal cells that had passed through the amn
sac into the mother’s bloodstream. The fetal cells then had to be separated from the mu
common maternal cells. This process of isolating intact fetal cells was labor-intensive and p
unreliable results.

The '540 patent followed the discovery in 1996-1997 by Drs. Lo and Wainscoat that fetd
is detectable in maternal serum or plasma sasriplextra-cellular or cell-free form. According
Sequenom, prior non-invasive research had focusddtenting fetal cells because the presence of
free fetal DNA was not known. Evans Decl. 1 40. €fae, the significance of the discovery by O
Lo and Wainscoat was that the process of isajdttal cells was not necessary because fetal DNA
present outside of cells, as “extracellular” or “cell-free DNA” suspended together with the m
DNA in the maternal bloodstream. This was a nmadfieient and reliable method then previous n
invasive techniques.

A decade later, Drs. Quake and Fan at Starfimttier advanced the science in non-invag
prenatal testing using molecular counting technigBesviously, researchers had believed that beg
aneuploidies do not present a mutational changeiDNA sequence (but are merely a change i

number of chromosomes), they would need ttirdjsish fetal DNA from miernal DNA in order to
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diagnose fetal aneuploidy non-invaay. The Stanford researckarsed advanced DNA sequencing

techniques, such as digital polymerase chairtima¢'PCR”) and massive parallel sequencing. T
discovered a method to diagnose fetal aneuploiyutih their molecular counting techniques, with

needing to distinguish the maternal DNA from thealf®NA. Stanford and Verinata claim that the
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techniques are much more efficient and effective thase utilized previously. They further refin
their method by teaching how to correct for sequémgelensity variances, how to selectively anal
specific DNA sequences, and how to generate a library from a pool of multiple samples.

advancements further increased the accuracy and the efficiency of the prenatal tests.

LEGAL STANDARD
Claim construction is a matter of laviarkman v. Westview Instr., Ind17 U.S. 370, 37
(1996). Terms contained in claims are “geligrgiven their ordinary and customary meanin

Phillips v. AWH Corp.415 F.3d 1303, 1312 (Fed. Cir. 2005). “[T@rdinary and customary meanif

of a claim term is the meaning that the term wlouhve to a person of ordinary skill in the arf i

guestion at the time of the inventiond. at 1312. In determining the proper construction of a cl

1%
o

yze

Th

Bim,

a court begins with the intrinsic evidence etard, consisting of the claim language, the patent

specification, and, if in evidence, the prosecution histddy.at 1313;see also Vitronics Corp.
Conceptronic, In¢.90 F.3d 1576, 1582 (Fed. Cir. 1996). “The appiate starting point . . . is alway
with the language of the asserted claim itsélfdmark Communications, Inc. v. Harris Cqrp56 F.3d
1182, 1186 (Fed. Cir. 1998¢ee also Abtox, Inc. v. Exitron Cord22 F.3d 1019, 1023 (Fed. C
1997).

Accordingly, although claims speak to those skiitetthe art, claim terms are construed in lig

of their ordinary and accustomed meaning, unleasm@ation of the specification, prosecution histg

and other claims indicates thaetimventor intended otherwis&ee Electro Medical Systems, S.A.

Cooper Life Sciences, In@4 F.3d 1048, 1053 (Fed. Cir. 1994).eMaritten description can provig
guidance as to the meaning of the claims, thereby dictating the manner in which the claims §
construed, even if the guidance is not provided in explicit definitional folBedtled Life Systems, In
v. Advanced Cardiovascular Systems,,|I8d2 F.3d 1337, 1344 (Fed. Cir. 2001). In other words
specification may define claim terms “by implica” such that the meaning may be “found in

ascertained by a reading of the patent documeMgtrdnics 90 F.3d at 1584 n.6.

In addition, the claims must bead in view of the specificationviarkman 52 F.3d at 978,

Although claims are interpreted in light of theesffication, this “does not mean that everyth
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expressed in the specification must be read into all the claRa/theon Co. v. Roper Coyfg24 F.2d

951, 957 (Fed. Cir. 1983). For instance, limitations from a preferred embodiment describe

specification generally should not be read into the claim langu&ge.Comarkl156 F.3d at 1187.

However, it is a fundamental rule that “claims mhbst construed so as be consistent with th
specification.” Phillips, 415 F.3d at 1316. Therefore, if the specification reveals an inten
disclaimer or disavowal of claim scope, the claims must be read consistently with that limiiti
Finally, the Court may consider the prosecutitory of the patent, if in evidenc®arkman
52 F.3d at 980. The prosecution history limits therpritation of claim terms so as to exclude {
interpretation that was disclaimed during prosecutise Southwall Technologies, Inc. v. Cardina
Co, 54 F.3d 1570, 1576 (Fed. Cir. 1995). In most sitmati analysis of this intrinsic evidence alg
will resolve claim construction dispute§ee Vitronics90 F.3d at 1583. Courts should not rely

extrinsic evidence in claim construction to gawlict the meaning of claims discernable fr

examination of the claims, the writtensdeption, and the prosecution histo§ee Pitney Bowes, Ing.

v. Hewlett-Packard Cp.182 F.3d 1298, 1308 (Fed. Cir. 1999) (citMigronics 90 F.3d at 1583).

However, it is entirely appropriate “for a court tinsult trustworthy extrinsic evidence to ensure |
the claim construction it is tending to from the pafdatis not inconsistent with clearly expressg
plainly apposite, and widely held understandings in the pertinent technical field.”"Extrinsic

evidence “consists of all evidence external toghent and prosecution history, including expert

inventor testimony, dictionaries, and learned treatisé®illips, 415 F.3d at 1317. All extrinsic

evidence should be evaluated in light of the intrinsic evidehtet 1319.

DISCUSSION
1. Sequenom’s '540 Patent
Sequenom is the exclusive licensee of &40’ patent, which Sequenom licensed from
Innovation Limited. The '540 patent is entitled “Namvasive Prenatal Diagnosis,” and was issu€
Drs. Yuk-Ming Dennis Lo and James Stephen Waiason July 10, 2001. The patent “relates {
detection method performed on a maternal seruplasma sample from a pregnant female, wh

method comprises detecting the presence of a nuatalcof foetal origin ithe sample.” The '54
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Patent, Abstract. “This invention enables non-giwva prenatal diagnosis, including for example
determination, blood typing and other genotyping, detection of pre-eclampsia in the mothéd.”
The '540 Patent application was originailgfl in 1998, and underwent two rounds of rejecti
before the patent issued in 2001. In that procdss,PTO required the applicants to include
limitation “paternally inherited” in claims where thg@icants had wanted to use simply “nucleic ag
or “foetal nucleic acid.” The PTO also required the applicants to add “amplifying.”
Relevant for the purposes of this motion, the '540 patent claims the following:
Claim 1. A method fordetecting a paternally inherited nucleic acid of fetal origin
performed on a maternal serum or plasma sample from a pregnant female, which metho
comprises

amplifying a paternally inherited nucleic acidfrom the serum or plasma sample and

detecting the presence of a paternallynherited nucleic acidof fetal origin in the
sample.

Claim 8. The method according to claim 1, wherein the presence of a foetal nucleic acid
from apaternally-inherited non-Y chromosomeis detected.

Claim 13. The method according to claim 5, which comprigesermining the
concentration of the foetal nucleic acid sequence in the maternal serum or plasma.

Claim 19. The method according to claim 1, wiierthe sample contains foetal DNA
at a fractional concentration of total DNAatfleast about 0.14%, without subjecting it
to afoetal DNA enrichment step

The '540 Patent 23:60-67, 25:39-42 (tomstruction of the highlightedrtas is disputed by the partieg

Most of the claims are dependent on claim 1. The parties agree that terms should be g

5EeX

bNs
the
id”

).

ons

consistently across all claims, and that “accordm¢he method of claim 1” from claim 21 medns

“claim 21 is dependent on claim 1 and therefore incorporates all the limitations of claim 1.”
OnJuly 5, 2012, the Court denied Sequenom’sandtir a preliminary injunction, in the cour
of which it preliminarily construed two terms fraire '540 patent, “paternally inherited nucleic ac
and “amplifying.” Sequenom appealed the Courtieor On August 9, 2013, the Federal Circuit iss
an order rejecting the Court’s initial claim constructiémia Diagnostics, Inc. v. Sequenom, |rido.
2012-1531, 2013 WL 4034379 (Fed. Cir. Aug. 9, 2013). The Federal Circuit found that “pat
inherited nucleic acid” did not neéalbe known in advance to havedn inherited only from the fathe

Id. at *2-5. The Federal Circuit also found the term “amplifying” was not limited to increasin
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concentration, but more broadly means increasing the amioliait *5-6. The Court construes the
terms and other disputed terms in the '540 patent in accordance with the Federal Circuit ordg

“Paternally inherited nucleic acid,” therefore, is construed &snucleic acid that originate

Se

r.

S

from the fetus and is inherited from the fathetAmplifying,” therefore, is construed as “increasing

the amount of the nucleic acid by making copies of it.”

The parties dispute the construction of four other terms.

A. “Detecting”

Claim Term Sequenom’s Ariosa’s Natera/DDC'’s Verinata’s
Proposed Proposed Proposed Proposed
Construction Construction Construction Construction
“detecting” / Construe “discovering (the| “discovering (the| “isolating and
“detecting a “detecting” as: presence of) a [ presence of) a | identifying any
paternally “discovering or | DNA sequence | fetal DNA paternal nucleic

inherited nucleic
acid” / “detecting
the presence of g
paternally
inherited nucleic
acid of fetal
origin in the
sample” / “to
detect paternally
inherited nucleic
acid” /
“subjecting the
amplified nucleic
acid to a test for
the paternally
inherited nucleic
acid”

[Claims 1, 4, 5,
8, 15, 18, 21, 24,

25]

determining the
existence,
presence, or fact
of”

See above for
“paternally
inherited nucleic
acid.”

“Subjecting” and
“test” have their
ordinary and
customary
meanings

known to be
received only
from the father
which is not
possessed by the
mother; the
discovering is
not based on
differences
between materna
and fetal DNA”

sequence from a
primer binding
region inherited
from the father
and previously
known to not be
possessed by the
mother; the
discovering is
Inot based on
differences
between materna
and fetal DNA”

acid by
comparison to
maternal
characteristics”

2 Subsequent to the Federal Circuit's opinion, the parties revised several of their pi

constructions. Natera currently proposes that this term be construed as “a fetal DNA sequen
primer binding region inherited from the fathemnd previously known to not be possessed byj
mother.” However, the Court finds that it is bounydhe findings of the Federal Circuit, which req

these constructions. Natera’s modified proposal is not consistent with the Federal Circuit opi
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Sequenom, Ariosa, and Natera essentially atpsgedetecting means discovering, but disag
about whether the detecting canldased on differences between maadand fetal DNA. Verinata’
amended proposed construction is based on language from the Federal Circuit’'s order.

Ariosa and Natera argue that the limitation “tiecovering is not based on differences betw
maternal and fetal DNA” is required to ensure that the claims are limited to the detection of fetal
acidknownto be received from the father and not posgklgehe mother. They also variously add
phrases “known to be received only from the fdtlerpreviously known to not be possessed by
mother” to accomplish this same purpose. They cite to the prosecution history and specific
support for their proposeanstructions. This is essentially the same argument that the partieg

in their proposed construction for “paternally inherited nucleic acid.”

jree
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The Federal Circuit has rejected an intergreteof the prosecution history requiring that the

paternal origin be known in advandeding the prosecution events “ambiguougtfia Diagnostics
2013 WL 4034379, at *4 (“This [prosecution history] retdoes not clearly require that the patern
inherited sequence must have been known in advameséocome from the father. The account of

prosecution history makes no reference to advance timing, let alone the clear and unmi

hlly
the

Stak

disavowal required by controlling precedent.”). The Faldeircuit also rejected the argument that his

known in advance limitation was required by the specification or the examgleg.3-4.
Thus, the parties cannot add the same “known in advance” limitation to the “detecting

It is not supported by the plain language of the term. There is not a clear limitation that the

inheritance must be known in advance or thatiftecting cannot be notded on differences betweg

maternal and fetal DNA.
Verinata’s proposed construction is taken from the following portion of the Federal (
opinion: “Properly understood, this sentence dbss the method of isolating and identifyiagy

paternal characteristics by comparison to mmatecharacteristics, hardly a limitationdaly paternal

ter

hate

CircL

characteristics known in advanced. at *4 (emphasis in original). Meever, this passage explains fhe

meaning of a sentence in the specification; it doesartrue the “detecting” term or any other clg
term. Moreover, this proposed construction issugiported by the claim gpecification. The worg

“identifying” is never used in the patent, andmog in the specification requires limiting the scopg
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detecting is limited only to “comparison to maternalratteristics.” Even ifleof the examples deteg
through a comparison to maternal characteristics, the Federal Circuit opinion is clear that thpless ¢
do not limit the claim scopeSee id.at *3 (“Instead of a clear intention to limit the claims to
embodiments in the examples, here the specificatadassthat the examples ‘do not in any way i
the scope of the invention.™).

“Detecting,” therefore is construed as “discoveringletermining the existence, presence

fact of.”
B. “Foetal DNA Enrichment Step”
Claim Term Sequenom’s Ariosa’s Natera/DDC'’s Verinata’s
Proposed Proposed Proposed Proposed
Construction Construction Construction Construction
“foetal DNA “increasing the | See below Because claim 1%ee below
enrichment step”| concentration of is not asserted in
fetal DNA this case, it is not
[Claim 19] relative to the appropriate to
maternal DNA in construe this
the sample” term.
“without See above “prior to the “prior to the
subjecting it to a amplification amplification
foetal DNA step of claim 1” step of claim 1”
enrichment step”
[Claim 19]

The parties’ dispute regarding the term “foetal DNA enrichment step” is essenti

T
bxar
the

Mmit

, Or

Ally

continuation of the argument previously matlewt “amplifying.” Sequenom argues that enrichment

is a distinct term, and should be construed differently from amplification. Ariosa and Verinata
that the enrichment term is equivalent to “anyti§” in claim 1, and thefore “without subjecting i
to a foetal DNA enrichment stephguld be construed as “prior toetlimplification step of claim 1.
Natera contends that because claim 19 is not ass$efttgid case, it is not appropriate to construe

term.

L arg

this

The Federal Circuit rejected the argument #mplifying means increasing the concentration,

and found that “the specification discloses thatighment’ and ‘amplification’ are distinct.’Aria
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Diagnostics 2013 WL 4034379, at *5. It also found that the prosecution history was insuffici
constitute a clear disavowal of the broad language of the cldirat *6. Therefore, the “enrichme
step” must not refer to the amplification steplaim 1, but instead desbas an action, enrichmer
which has a distinct meaning from amplification.

The Court disagrees with Natera, and finds thattlaim should be construed because it is bg
asserted against at least one of the parties.

“Foetal DNA enrichment stefj is construed as “increasing the concentration of fetal O

relative to the maternal DNA in the sample.”

C. “Fetal/foetal”
Claim Term Sequenom’s Ariosa’s Natera/DDC'’s Verinata’s
Proposed Proposed Proposed Proposed
Construction Construction Construction Construction
“fetal” / “foetal” | No construction | “of pregnancies
needed — from 7 to 40
ordinary and weeks of
customary gestation”
meaning: “of or
from a fetus”

Ariosa contends that “fetal” should be construed as “of pregnancies from 7 to 40 we
gestation” because the specification states thagxX[dgtermination has successfully been perfor
on pregnancies from 7 to 40 weeks of gestation.”

However, this statement in the specification doesiseto the level aflear disavowal of scop

limiting “fetus” to 7 to 40 weeks afestation, or a clear lexicographytié term. The statement mer¢

remarks on the window for successful sex determination; it says nothing about the definition o
or the possibilities of doing othergratal tests within this time frame. Morever, this term ha
ordinary and plain meaning that is known to bp#rsons having ordinary skill in the art and

persons. “The ordinary meaning of claim language may be readily apparent even to lay jud

claim construction in such cases involves little more than the application of the widely ag

meaning of commonly understood word€?2 Micro Int’l Ltd. v. Bepnd Innovation Tech. Co., Lid.

521 F.3d 1351, 1360 (Fed. Cir. 2008) (quotations omitted).
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Therefore, the Court finds that this term does not require construction.

D. “Determining the Concentration”

Claim Term Sequenom’s Ariosa’s Natera/DDC'’s Verinata’s
Proposed Proposed Proposed Proposed
Construction Construction Construction Construction

“determining the | No construction | Ariosa does not | Indefinite

concentration” | needed — propose a
ordinary and construction, as

[Claim 13] customary Sequenom has
meaning: not asserted

“determining the | claim 13 against
concentration of | Ariosa. Ariosa
foetal nucleic reserves its rights
acid in the with respect to
maternal sample’| this term.

In the joint claim construction brief Natera argtiest this term is indefinite, but in its moving

papers it makes no argument regarding this term. ©het @nds that the term is not indefinite, but has

an ordinary and customary meaning and no construction is needed.

2. The '017 and ’'018 Patents (Verinata and Stanford)

On February 15, 2011, the PTO issued the 'fafént, entitled “Non-invasive Fetal Genet

Screening by Digital Analysis,” and onufust 30, 2011, it issued the '018 patent, enti
“Determination of Fetal Aneuploidies by Massivétgrallel DNA Sequencing.The '018 patent is

continuation of the '017 patent, ahds a nearly identical specificatioBtanford is the patent own
and Verinata is the exclusive licensee of these patdrtiey allege that Sequenom is infringing th

patents.See Verinata.|

c

Hed
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ese

The patents explain that “[s]ince aneuploidiesnot present a mutational change in sequgnce

and are merely a change in the number of chromosomes, it has not been possible to detect

thel

fetus without resorting to invasitechniques,” because researchers believed that determining whett

a fetus was carrying an extra chromosome requisgthguishing fetal DNA fom maternal DNA. The

'017 Patent, Abstract. Howevergtpatent inventors discovered thgigital amplification allows the

detection of aneuploidy using massively flatamplification and detection methoddd. By using
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21
22
23
24
25
26
27
28

representations of a chromosome that would refetal aneuploidy, without the need to distingu

between the maternal and fetal DN8ee id21:10-30.

The relevant portion of the '017 patent claims the following:

Claim 17. A method for determination of the pegge or absence of a fetal aneuploidy
in a maternal tissue sample comprising fetal and maternal genomic DNA, wherein the
method comprises:

a) obtaining a mixture of fetal and maternal genomic DNA from said maternal tissue
sample;

b) distributing random fragments from timéxture of fetal and maternal genomic DNA
of step a to provideeaction samples containing a single genomic DNA molecule or
amplification products of a single genomic DNA molecule

c) conductingmassively parallel DNA sequencing of the random fragments of
genomic DNAIn the reaction samples of step b) to determine the sequence of said
random fragments;

d) identifying the chromosomedo which the sequences obtained in step c) belong;

e)analyzing the data of step d) to determia I) the number of copies of at least one
first target chromosome in said mixture of fetal and maternal genomic DNA
wherein said at least one first target ctomosome is presumed to be diploith both
the mother and the fetuand ii) the number of copies of a second target chromosome
in said mixture of fetal and maternal genomic DMAgrein said second chromosome
is suspected to be aneuploioh the fetus;

f) conductinga statistical analysis that compares the number of copies of said at
least one first target chromosome to th number of copies of said second target
chromosome and

g) determining the presence or abence of a fetal aneuploidy from the results of the
statistical analysis of step f).

The '017 Patent 35:11-25 (the construction of thellgpted terms is disputed by the parties). Al

relevant, the '018 patent claims the following:

Claim 1. A method for determining presence or absence of fetal aneuploidy in a
maternal tissue sample comprising fetal and maternal genomic DNA, wherein the
method comprises:

a. obtaining a mixture of fetal and mata@rgenomic DNA from said maternal tissue
sample;

b. conductingmassively parallel DNA sequencing of DNA fragments randomly
selectedfrom the mixture of fetal and materrggnomic DNA of step a) to determine
the sequence of said DNA fragments;

c. identifying chromosomesto which the sequences obtained in step b) belong;

12

sophisticated molecular counting techniques, the researchers could determine small under or
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d. using the data of step c)dompare an amount of at least one first chromosome
in said mixture of maternal and fetal gemomic DNA to an amount of at least one
second chromosome in said mixturef maternal and fetal genomic DN&herein
said at least one firs chromosome is presumed to be euploiith the fetuswherein
said at least one second chromosome is suspected to be aneuploithe fetus,
thereby determining the presence or absence of said fetal aneuploidy.

Claim 3. The method of claim 1 wherein said massively parallel DNA sequencing
comprises |) attaching said DNA fragmentatplanar optically transparent surface; ii)
conductingsolid phase amplification of the attehed DNA fragments to create a high
density sequencing flow celland iii) sequencing of the amplified DNA fragments in
the high density sequencing flow cell byoar-color DNA sequencing by synthesis

process

The’018 Patent 33:58-62, 3@-57 (the construction of the highlightedms is disputed by the partie
The parties agree that the terms “aneuploidy” itnito¢ 017 and the 018 patent should be consti

as “the occurrence of one or more extra or missiimgmosomes.” They dispute the construction of

following terms in the '017 and '018 patents.

A. “Massively Parallel DNA Sequencing”

sequencing”

[Claim 17 of the '017 patent]

Claim Term Verinata’'s Proposed Sequenom’s Proposed
Construction Construction
“massively parallel DNA “any sequencing method that| See below

allows for the acquisition of
sequence information from
multiple DNA fragments in
parallel €.g, the Illlumina
sequencing platform)”

“massively parallel DNA
sequencing of the random
fragments of genomic DNA”

[Claim 17 of the '017 patent]

See above

“massively parallel DNA
sequencing of the random
fragments of genomic DNA in
each discrete reaction samply
to detect the presence of the
target sequence”

1%

“massively parallel DNA
sequencing”

[Claim 1 of the '018 patent]

“any sequencing method that
allows for the acquisition of
sequence information from
multiple DNA fragments in
parallel €.g, the Illlumina
sequencing platform)”

See below

“massively parallel DNA

randomly selected”

[Claim 1 of the '018 patent]

sequencing of DNA fragment$

See above

“random, not targeted,
massively parallel DNA
sequencing”
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Sequenom argues that the differences betwesermom fragments of genomic DNA” from the

'017 patent and “DNA fragments randbnselected” from the '018 patent mean that the sequenci

the '017 patent is targeted, while the sequencitigari018 patent is not targeted but random. VeriJvata

argues that “massively parallel DNA sequencing” in the 017 and '018 patents should be c

identically, and neither term is limited to targeted DNA sequencing.

ng ir

nstr

The Federal Circuit has held that in patents derived from the same application, claimg shc

be interpreted consistently across all patentscands should “draw distinctions between the vari

patents only where necessarfNTP, Inc. v. Research In Motion, Ltd18 F.3d 1282, 1293 (Fed. Cjr.

2005). Here, where the '017 and the '018 paterdsesan identical specification, these terms sh

be construed identically, unless the Court finds it necessary to draw a distinction.

DUS

=

puld

The claim language supports the interpretation that both patents encompass randgm L

sequencing. The sequencing is performed amdom fragments” or “DNA randomly selected.”

Additionally, the sequencing step in both patentsliswed by the identical step of “identifying the

chromosomes to which the sequences obtained in [the sequencing step] belong.” The'017 Patent 3

27; The '018 Patent 33:57-58. Thiiss clear from the order of éhsteps that first the “random” DN

A

fragments undergo sequencing, and then the sequarecielentified. If the sequencing was targeted,

then the identity of the targeted sequenwegmild already be known. This would render

identification step in the '017 patesuperfluous, which is insupportabl8ee Aristocrat Technologigs

Australia Pty Ltd. v. Int'l Game Tech09 F.3d 1348, 1358 (Fed. Cir. 2013).

Sequenom argues that the identification stepld not be superfluous, because it would

he

be

necessary to determine whether the sequences are from the first or second target chrgmos

However, this is not supported by the specification, which explains that detection may be cafried

by “directly sequencing a region of interest to determine if it is the target sequence of intergst,

whether it is one of the target sequences. The '017 Patent 12:32-33. Thus, the specificatio

claim language support an identical construction encompassing random sequencing.
Sequenom also argues that the prosecution fiistquports its proposed construction. It arg

that during the prosecution of Dr. Quake’s '833tammtion application, the PTO determined that

specification does not support random sequencing, and is limited to targeted sequencing.
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stated that it did not find Stanford’s arguments compelling “because the term ‘random sequ
appears to be a term of art, which is distisgable from a process of just sequencing an unkr

sequence,” and the PTO examiner found that thenpddoes not appedo support the claime

enc
owr

)

limitation directed to ‘randomly sequencing.” Holmescl., Ex. 40 at 2, 4. However, the applicants

repeatedly rebutted the examiner, instead ofvdisang the claim scope. An “examiner’s unilate
remarks [do] not alter the scope of the clafn.examiner’s statement cannot amend a claféalazar
v. Procter & Gamble C9414 F.3d 1342, 1347 (Fed. Cir. 2005). Instead of clearly disavowin
scope of the claim, the applicants presented evidence refuting the examiner’s concerns.

The Court finds there was no clear disavowallaim scope in eithahe prosecution histor
or the specification, especially in light of the Fedl&@iacuit’s instruction to construe claims from t

same patent family identically unless it is necessary to do otherwise.

ral

g th

Additionally, the Court finds that the specifima supports Verinata’'s proposed constructipn:

A methodology useful in the presenvention platform is based anassively parallel

sequencing of millions of fragments usattachment of randomly fragmented genomic

DNATto a planar, optically transparent surfand aolid phase amplification to create a

high density sequencing flow cell withillions of clusters, each containing.,000

copies of template per sq. em. These templates are sequenced using four-color DNA

sequencing-by-synthesis technolo@ge, products offered by Illumina, Iréan Diego

Calif. Also, see US 2003/0022207Balasubramanianet al., published Jan. 30, 2003,

entitled “Arrayed polynucleotides and their use in genome analysigOnly about 30

bp of random sequencedammation are needed to identify a sequeasdelonging to

a specific human chromosome.
The '017 Patent 20:1-18 (emphasis added). Theipation’s description of sequencing millions
fragments of randomly fragmented DNA, and tidamntifying the sequence as belonging to a spe
human chromosome, is aligned with random, not targeted, sequencing. Moreover, Sequenom
dispute that the Illumina platform and the Balasubramanian patent application both support
massively parallel sequencing.

Sequenom argues that Verinata’s proposed construction is overbroad because it encq
both targeted and random massively parallel sequngnas well as first generation parallel sequen
technology, such as Sanger Sequentirad,a person having ordinary skill in the art would not cong

massively parallel sequencing.
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Sequenom also objects to the parenthetical examalg, ‘the lllumina sequencing platform)
It argues that on the priority date, February 2006llmmina products existed and the specification
not describe an lllumina sequencing platform. However, the final version of the specificatig
include references to the Illumina sequencing platf@mm. Pharm. Indus., Ltd. v. Eli Lilly & C&11
F.3d 1381, 1388 (Fed. Cir. 2010) (holding that in claimstruction, “the specification to be consul
is that of the issued patent, not an earlier application”). Verinata explains that the technolg

known as “Solexa” before Illumina acquired it lste 2006, and Verinataould be amenable t

changing the construction to “the Solexa/lllumingusencing platform.” A peson having ordinary skill

in the art would understand this reference,itihds appeared in the art in this form@ee, e.gGauger

did
n d

ed
gy

Decl., Ex. 5 (A fact sheet from Sequenom refeirnéSolexa/lllumina (and other next generation

sequencing technologies)”). Moreoyhe addition of this example resolves Sequenom’s concern
the construction being too broad and including first generation parallel sequencing; the e
clarifies the type of sequencing for a person having ordinary skill in the art.

“Massively parallel DNA sequencing,therefore, is construed as “any sequencing methog
allows for the acquisition of sequence infotima from multiple DNA fragments in parallet.@, the

Solexa/lllumina sequencing platform).”

B. “Reaction Samples”

Claim Term Verinata’'s Proposed

Construction

Sequenom’s Proposed
Construction

“reaction samples containing ja‘reaction samples containing jg‘discrete reaction samples

single genomic DNA moleculg
or amplification products of a
single genomic DNA
molecule”

[Claim 17 of the '017 patent]

p single DNA fragment or the
amplification products of a
single DNA fragment”

where the target sequence caf
be analyzed and where the
number of reaction samples i
selected to give a statistically]
significant result for the
number of copies of a target in
the DNA molecule”

)

hbo

em

| tha

The parties’ dispute regarding the constructiothaf term is a continuation of the previous

dispute about whether the sequencing in the '01§npés targeted or random. Sequenom’s propg

construction adds a number of phrases not present in the claim or the specification, and reg
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claim to targeted DNA sequencing. As the Court explasogda it does not find that there was a clg
disavowal of the claim scope in the prosecutiospmcification that would limit claim 17 to target
sequencing.

Moreover, many of Sequenom’s other additians not supported by the specification.
example, the specification is not limited to a “statistically significant result.” It states that the n

of samples is chosen “for the results desiradd although in some tests at least 10,000 samplg

preferred for “a high degree of statistical significance, “results can be obtained with less, e.d.

order of about 500 samples.” T47 Patent 5:54-6:3. Thus, thasean embodiment for results th
are not statistically significantnd nothing in the specification clearly limits the claim to statistic
significant results.

Verinata’s proposed construction substitteslA fragment” for “genomic DNA molecule.’
This is supported by the claim language, becausssttlier portion of step (b) refers to DNA fragmer
and step (c) states that what are sequenctukifreaction samples” atbe “fragments of genomi
DNA."

“Reaction samples containing a single gemac DNA molecule or amplification products
of a single genomic DNA molecule,therefore, is construed agéction samples containing a sing

DNA fragment or the amplificatioproducts of a single DNA fragment.”

C. “Identifying [the] Chromosomes”
Claim Term Verinata’'s Proposed Sequenom’s Proposed
Construction Construction
“identifying the No construction necessary “determining the identity of
chromosomes” the unigue regions of the targg

chromosome from the
corresponding target
sequences”

[Claim 17 of the '017 patent ]

“identifying chromosomes” No construction necessary “aligning sequences obtairpe
from random massively

[Claim 1 of the '018 patent] parallel DNA sequencing to a

reference genome”

17
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The parties dispute the construction of these nearly identical terms in the '017 and t
patents. Verinata argues that no construction is necessary, and Sequenom argues that they
construed differently, based on its argument thatthé patent enables targeted sequencing whilg

'018 patent enables random sequencing.

e '(
shc

b the

Sequenom argues that the word “the” in the '01fémiasignifies that the term is referencing

target chromosomes, while the lack of “the”tive ‘018 patent signifies that there were no ta
chromosomes. Howevet,would be a large leam import such a distinction from the presencs
absence of the word “the.” This does not compittt how a person of ordimgaskill in the art would
understand this term. Moreover, as discussgula the Court has rejected Sequenom’s argumen|
found that the '017 patent is not limited to targetapisacing. These nearly identical terms, in pat

with nearly identical specifications, should be gitke same meaning, unless it is “necessary” fo

'get

or

anc
PNtS

the

Court to give them a different meaning. A thadifferent construction is not supported by the

difference of a mere article. Sequenom has offered no support for its contention that these tern
be given different constructions.

The Court finds that these terms need no ttaogon and should be accorded their plain

ordinary meaning. “The ordinary meaning of gidanguage may be readipparent even to lay

judges, and claim construction in such cases involves little more than the application of the
accepted meaning of commonly understood wor@2"Micro Int’l Ltd., 521 F.3d at 1360 (quotatiof
omitted). There is nothing technical or difficult abthése terms, and their meaning would be reg
apparent even to lay persons.

“Identifying chromosomes” and‘identifying the chromosomes,”therefore, shall be accordg

their plain and ordinary meaning because no construction is necessary.

I
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D. “Analyzing the Data of Step D”

Claim Term

Verinata’'s Proposed
Construction

Sequenom’s Proposed
Construction

“analyzing the data of step d)
to determine 1) the number of
copies of at least one first
target chromosome in said
mixture of fetal and maternal
genomic DNA, wherein said g
least one first target
chromosome is presumed to

“determining the number of
copies of at least one first
target chromosome in said
mixture of fetal and maternal
genomic DNA . . . and ii) the
tnumber of copies of a second
target chromosome, as
beepresented by the identifying

“determining the integer
number of copies of the targe
chromosomes in said mixture

of fetal and maternal genomig

DNA from the identities of thq
target chromosomes
determined in step d)”

—+

diploid . . . and ii) the number
of copies of a second target
chromosome”

step d)”

[Claim 17 of the '017 patent]

The essential dispute between the parties cemtensw to define the “number of copies,” a

whether that number is necessarily an “integer” number.

nd

Verinata argues that “integer” is not found anywharthe patent. Verinata explains that this

is because whole chromosomesrarely found in the plasma, anetblaim specifically refers to DNA

“fragments,” not whole integers. Sequenom cannattgoiany portion of the specification that lim

this step to whole integers, imsid of numbers. Indeed, the spesifion refers to an example finding

“2.03 amplicons from chromosome B.” The 'OR@tent 21:25-26. AlthougBequenom disputes th

relevance of “amplicons” to this step, there is najhin the specification or the claim that limits th

term to whole integers. Additionally, the patersioatontains an examplEable 1, wherein the patent

shows the results from a digital PCR analysis in a “ratio” format, not in whole intédess 28:5-24.

e

S

Thus, there is no clear disavowal of the claim scogietbuld require limiting the analysis to an integer

result.

“Analyzing the data of step d) to determinel) the number of copies of at least one firs

target chromosome in said mixture of fetal and maternal genomic DNA, wherein said at least ope

first target chromosome is presuned to be diploid . . . and iithe number of copies of a secong

target chromosome, therefore, is construed as “determining ttumber of copies of at least one fi
target chromosome in said mixture of fetal andemal genomic DNA . . . and ii) the number of COJ

of a second target chromosome, as represented by the identifying step d).”
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F. “First Chromosome Presumed”; “Second Chromosome Suspectéd

Claim Term

Verinata’'s Proposed
Construction

Sequenom’s Proposed
Construction

“wherein said at least one firg
target chromosome is
presumed to be diploid”

[Claim 17 of the '017 patent]

t “wherein said first target
chromosome is presumed to
of normal copy number”

“wherein an affirmative

ppresumption is made that the
at least one first target
chromosome, which cannot
include the at least one secot
chromosome suspected to bg
aneuploid, is of normal copy
number”

“wherein said at Ieast.one
second chromosome is .
suspected to be aneuploid”

[Claim 17 of the '017 patent]

“wherein said_second
chromosome is suspected to
of abnormal copy number”

“wherein there is an
paffirmative suspicion that at

least one second chromosom

is of abnormal copy number”

“wherein said.at least one firs
chromosome is presumed to
euploid”

[Claim 1 of the '018 patent]

t “wherein said_first
behromosome is presumed to
of normal copy number”

“wherein an affirmative
bpresumption is made that at
least one first chromosome,
which cannot include the at
least one second chromosom]
suspected to be aneuploid, ig
of normal copy humber”

“wherein said at Ieast.one
second chromosome is .
suspected to be aneuploid”

“wherein said_second
chromosome is suspected to
of abnormal copy number”

[Claim 1 of the '018 patent]

“wherein there is an
paffirmative suspicion that at
least one second chromosom
is of abnormal copy number”

The parties agree that the proper meaning for “diploid” and “euploid” is “of normal
number,” and similarly that the proper meaning of “aneuploid” is “of abnormal copy number.
parties disagree about two other aspects of this téirat, Sequenom argues that the presumptiof
suspicions in these terms must be “affirmative,” while Verinata argues there is no support

limitation. Second, Sequenom argues that the dlimited so that the second chromosome cat

also be suspected to be aneuploid.

The Court finds that Sequenom’s additionalifation of “affirmative” is not supported by th

claim or specification. “Affirmative” is not even mentioned in the patents. Additionally, it may

confusion rather than clarity to the patent. Theugtoidies tested for are quite rare in the ge

population. It is only comparison to other chromosomes that makes certain trisomies more

20
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aneuploidy of chromosome 21. Thus, a persomigaeidinary skill in the art would understand th
in analyzing these two chromosomes, chromosbmweuld be the control chromosome because
more likely to be euploid. However, although in comparison chromosome 21 is more likely
aneuploid, the actual probability of chromosometri&lomy is quite low in the general populatig
Limiting the claim to an “affirmative” suspicion could add confusion or imply a limitation that i
supported by the patent. The examples in the pdtenbt require a special reason to suspect thg
chromosome of a particular fetus is aneuploid beyond the numbers in the general popula
example because the mother is over the age off)uenom’s expert confirmed this, and agreed
the claim covered “the situation for the average patient where you don’t have a reason to
whether there’s aneuploidy one way or the other butyamnt to confirm that there isn’t . . . [such
a random pregnant mother and it's just a routim&e of wanting to determine whether there’s Dg
syndrome.” Gauger Decl., Ex. 15 at 261:8-262:Busl there is no cause to add the limitation o
“affirmative” suspicion or presumption.

Second, Sequenom argues that the chromosorspedad to be aneuploid cannot be the s
chromosome as the chromosome presumed to beiéuplese categories are mutually exclusive.

Court agrees, and finds that thaipllanguage of the claim makes cléwat, by labeling them the firs

at,
itis

to

Wi

f an

AMe
The
3

and second chromosome, the terms are setting up distinct categories. This ties directly to

specification, which explains that the chromosome presumed to be aneuploid is “a control s¢
that is compared against the potentially abnornplerece. The '017 Patefi38-45. Verinata argug

that for certain tests, one could analyze the datdiromosomes 18 and 21 against each other; ir]

que
S

tha

instance, the test for aneuploidy of chromos@tevould have chromosome 21 be suspected o be

aneuploid, but the test for aneuploidy of chrormed.8 would have chromosome 21 be presumg
be euploid. However, Sequenom explains thabitstruction does not preclude this example, bec
the suspicions and presumptions do not creaté stategories, but rather they create dyna

categories that are made solely for the purpogbeo€omparison. Thus, the chromosome canng

bd tC
AUS
mic

bt be

tested againgtself, but it could in different tests serve as chromosome one or chromosomg tw

Verinata and its experts agree that this is a limitation of the claim s&g@elolmes Decl., Ex. 31 g

123:18-124:15; Verinata & Stanford’s Blg Claim Construction Br. at 10-11.
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“Wherein said at least one first target cmomosome is presumed to be diploid,therefore,
is construed as “wherein said first target chromosome, which cannot include the at least on

chromosome suspected to be aneuploigréesumed to be of normal copy humberWHerein said

at least one second chromosomessispected to be aneuploid,therefore, is construed as “wheregi

said second chromosome is suspected to be of abnormal copy number.”

“Wherein said at least one first chromosome is presumed to be euploidtherefore, i
construed as “wherein said first chromosome, tvbannot include the at least one second chromog
suspected to be aneuploid, is presumed to be of normal copy nurtNrerein said at least one
second chromosome is suspected to be aneuploithérefore, is construed as “wherein said seq

chromosome is suspected to be of abnormal copy number.”

G. “Determining the Presence or Absence of a Fetal Aneuploitly
Claim Term Verinata’'s Proposed Sequenom’s Proposed
Construction Construction
“determining the presence or| No construction necessary “making an affirmative

absence of a fetal aneuploidy determination that the fetus
from the results of the does or does not have a fetal
statistical analysis of step f)” aneuploidy from the
comparison of the number of
copies of the first target
chromosome with the numbef
of copies of the second
chromosome in step f)”

[Claim 17 of the '017 patent]

The parties’ argument over the construction of this term is essentially whether the detern
of fetal aneuploidy needs to be made “affirmatvelSequenom argues thgg construction clarifieg
that the claim is limited to a definitive determination, and precludes, for example, a risk scor¢
likelihood of aneuploidy. Besides that one disputey thenerally agree that the words in the term 11
not be construed.

The Court finds that neither the patent speatfbn nor the claim supports a limitation that

aneuploidy needs to be determined affirmatively. The specification specifically illustrates an €

wherein the tests may yield results that are not statistically signifiSGealhe '017 Patent 5:54-6:3.
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testing may have to be performed. Additionally,dlzm calls for “statistical analysis,” and therefq
calls for a result that will yield a probability, not affirmative determination. Both the specificati
and the claim encompass results that may notideély or affirmatively déermine the presence
fetal aneuploidy. Moreover, Sequenom presents ieree of a clear disavowal of the claim scag
“Determining the presence or absence of a ti@ aneuploidy from the results of the
statistical analysis of step f),therefore, shall be accorded its plain and ordinary meaning beca

construction is necessary.

H. “Compare an Amount in Said Mixture”
Claim Term Verinata’'s Proposed Sequenom’s Proposed
Construction Construction
“compare an amount of at legsNo construction necessary “compare an amount of at [Iq

one first chromosome in said one first chromosome to an
mixture of maternal and fetal amount of at least one seconf
genomic DNA to an amount df chromosome, all chromosomg
at least one second being within one maternal
chromosome in said mixture” tissue sample”

[Claim 1 of the '018 patent]

The parties disagree about whether the term should include the additional limitation
chromosomes being within one maternal tissue f&am@equenom argues that the repetition of “g
mixture” necessarily refers to tsamesaid mixture, and the clairhasuld be construed to include th
limitation. Verinata disagrees, and argues that no construction is necessary for this term.

Sequenom argues that the claim language supports its proposed construction. Identig
should be construed to the same meaning in a cl@&e.Am. Permahedge, Inc. v. Barcana, [b@5
F.3d 1441, 1446 (Fed. Cir. 1997). Here finst “said mixture” is appardy refers to the mixture “o
maternal and fetal genomic DNA” that was desdibethe previous steps. Therefore, Sequel
argues, the second “said mixture” must also refer tedngemixture of maternal and fetal genoni
DNA that was described in the previous steps.

However, the claim language does not specificthyt performance of the test to a sing

mixture of maternal and fetal DNA. It could befoeemed on a different mixtures, or the mixture co
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include multiple sets of maternal and fetal DNFhus, although “said mixture” is repeated, it does

necessarily follow that the mixture is taken frora #ame or a single matetrissue sample. “[T]hq

not

1%

use of a definite article (“said” or “the”) to refeack to an initial indefinite article does not implicate,

let alone mandate the singulaBaldwin Graphic Sys., Inc. v. Siebert, Irg£12 F.3d 1338, 1343 (Fe
Cir. 2008).

Indeed, the specification has examples oktbeing conducted on multiple tissue samples.

Table 1, the analysis was performed to yield a @mspn of ratios from a set of both normal and Dg
syndrome samples. The '018 Patent 28:10-25. The specification explains that when the sar
compared against each other, the Down syndrausds have a statistically significant higher rg
number. Id. 28:26-42.

Except for the extra limitation that Sequenom argues should be added regarding tk
sample, the parties do not dispute the meaning of any other words in the term.

“Compare an amount of at least one first chromosome in said mixte of maternal and
fetal genomic DNA to an amountof at least one second chromosome in said mixturefierefore,

shall be given its plain and ordinary meaning and shall not be construed.

l. “Solid Phase Amplification and Four-Color Sequencing”

Claim Term Verinata’'s Proposed Sequenom’s Proposed
Construction Construction
“solid phase amplification of | “amplification (e.g, by No construction necessary:

the attached fragments to polymerase chain reaction) of
create attached fragments to | DNA fragments attached to | Solid phase polymerase-baseq

create a high density the surface of a container amplification of the attached
sequencing flow cell” through or over which fragments to create a high
reagents can be flowed.§, density sequencing flow cell
[Claims 3, 4 of the '018 as in the lllumina sequencing
patent] platform)”
“Four-color DNA sequencing | “any DNA sequencing processNo construction necessary:
by synthesis process” in which sequencing
information is ascertained by | DNA sequencing by synthesig
[Claims 3, 4 of the '018 detecting incorporation of fouf process using four different
patent] differently labeled nucleotideg dye-labeled dNTPs with
into a DNA strand during photocleavable linkers in
synthesis€.g, as in the which all four dTNPs can be
lllumina sequencing assayed simultaneously
platform)”
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The parties generally agree that these termeatly be understood by their ordinary meaning.

Sequenom objects to Verinata’'s deletion of “sqlithse” from its proposed construction. Verinata

offers no justification for this omission. Sequenalsp objects to the inclim of the example “as i
the lllumina sequencing platform” in both constructions, for the reasons stated

The Court finds that thesertes can be understood by theidimrary meaning. Verinata’
definitions do not add any clarity these terms. A person having ordinary skill in the art w

understand these terms by their plain and ordinary meaning.

“Solid phase amplification of the attached fagments to create attached fragments to create

a high density sequencing flow cell"and ‘four-color DNA sequencing by synthesis process

N

[92)

buld

therefore, shall be accorded their plain and ordinary meaning because no construction is negess

3. The '415 Patent

The '415 patent was also invented by Drs. Quake and Fan, and is owned by Stanfprd

licensed by Verinata. Itis called “NoninvasiveaDnosis of Fetal Aneuploidy by Sequencing,” and it

was issued on June 5, 2012. Like the '017 and {tt8nts, it teaches a method of using massi
parallel sequencing and molecular counting of cekfietal and maternal DNA in order to determ

fetal aneuploidy, without the need to distinguistween fetal and maternal DNA. The '415 Pat

Fely
ine

Pnt,

U

Abstract. The 415 patent’s innovation is a technitgueorrect for sequencing bias. Some regions of

a chromosome are copied and sequenced more figtrean others (for eample, sequences with

a

high density of guanine or cytosine). The '415 pateaches how to couttte number of sequence tags

mapped to a predefined “window” in eachramosome, which accounts for over- or under-

representations of the chromosonags] also how to use this information to correct for sequencing
Id.
The relevant portion of the '415 patent claims the following:
Claim 1. A method of testing for an abnormal distribution of a specified chromosome
portion ina mixed sample of normally and abmaily distributed chromosome portions
obtained from a subject, comprising:

(a) sequencing DNA fronthe mixed sampleto obtain sequences from multiple
chromosome portions, wherein said sequenoesprise a number of sequence tags of
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sufficient length of determined sequencbé@ssigned to a chromosome location within
a genome;

(b) assigning the sequence tags to corresponding chromosome portions including at leas

the specified chromosome by comparingdbtermined sequence of the sequence tags
to a reference genomic sequence;

(c) determining values for numbers of sequence tags mapping to chromosome portion$

by using a number of windows of defined length within normally and abnormally

distributed chromosome portions to obtaifirst value and a second valuégherefrom;

and

(d) using the values from step (c)determine a differential, between the first value

and the second value, which is determinative of whether or not the abnormal

distribution exists.

Claim 14. The method of claim 3 further comprising the step of calculating a

relationship between numbers of sequence tags@GDdcontent associated with

sequence tags in a given window and cdimgdor a higher or lower number of reads

resulting from a change @C content
The '415 Patent 33:53-34:58, 36:18-22 (the construafdhe highlighted terms is disputed by f{
parties). The parties agree on the construction of three terms: (1) “massively parallel sequ
should be construed as “techniques for sequencing millions of fragments of nucleie.gcidsing
attachment of randomly fragmented genomic DNA fwanar, optically transparent surface and s
phase amplification to create a high density sequg flow cell with nillions of clusters, eacl
containing ~1,000 copies of template per sq. cm.”; (2) “sequence tag” should be construg
relatively short €.g, 15-100) nucleic acid sequence that can be used to identify a certain
sequences.g, be mapped to a chromosome or genongreor gene”; and (3) “aneuploidy” shou
be construed as “presence or absence of an entire chromosome, as well as the presence @
chromosome, as well as the presence of partial chromosomal duplications or deletions.” Th

dispute the construction of four other terms.

I
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A. “The Mixed Sample”

The parties dispute the construction of the term “the mixed sample.” Verinata’'s prd
construction generally defines the sample asxaumg of maternal and fetal DNA, while Sequenot
proposed construction references the definition in the preamble of claim 1.

Verinata’s proposed construction is problematic because it is too limited. Veri
construction defines the mixture as a mixture ofemeal and fetal DNA. But claim 1 never discus
the origin of the mixture. It may be from a gnant mother, but it may also be from another soy

Indeed, claim 3 provides, “The method of pidi wherein the mixed sample is compriség h mixture

of maternal and fetal DNA and wherein the abndrdistribution results from a fetal aneuploidy.

Thus, claim 3, which is a dependent claim toroldi, adds a limitation that is essentially the sg
construction that Verinata proposes. Howeveis & general principle of claim construction tk
limitations of a dependent claim are not disotations of the independent claimiebel-Flarsheim Co
v. Medrad, Inc.358 F.3d 898, 910 (Fed. Cir. 2004) (citations omitted) (“As this court has freqy
stated, the presence of a dependtiim that adds a particular limitan raises a presumption that t
limitation in question is not found in the indepentlelaim.”). Therefore, Verinata’s propos
construction is incorrect because it creates a limitatidine independent claim that is also createq
dependent claim 3.

However, Sequenom’s proposed construction is also too limited. The mixed sample
mean a mixture of normally and abnormally distrdgslithromosome portions because that is the
state being tested for. As the preamble explains, it is a methtastiht) foran abnormal distribution
of chromosomes. Therefore, the tester cannot know beforehand if the mixture contains an g
distribution of chromosomes. Furthermore, the sample may contain either a apemabnorma

distribution of chromosomes. Thus, Sequenoodsastruction, while based in the words of {

27

Claim Term Verinata’'s Proposed Sequenom’s Proposed
Construction Construction

“the mixed sample” “a sample of DNA extracted | “the mixed sample of normally
from the plasma of a pregnant and abnormally distributed

[Claims 1, 3, 10] woman, consisting of a chromosome portions obtained
mixture of maternal and fetal | from a subject”
DNA”
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preamble, does not properly fit the context of ¢k@m. Instead, the proposed construction wquld
correctly define the term if it clarified that the mixture only hagibssibilityof containing abnormally
distributed chromosomes, because this is whatingliested for. At oral arguments, Verinata agrged
with this proposed constructidn.

“The mixed sample,” therefore, is construed as “timixed sample of normally and potentially

abnormally distributed chromosome portions obtained from a subject.”

B. “A First Value and a Second Valué
Claim Term Verinata’'s Proposed Sequenom’s Proposed
Construction Construction

“a first value and a second | “a first value and a second | “afirst value and a second
value” value for numbers of sequengevalue for mapping to different
tags mapping to chromosomg chromosome portions, all
[Claim 1] portions” chromosome portions being
from one sample/subject”

The parties disagree about whether the terfirsavalue and a second value” should include
a limitation that the values from the chromosome portions come from the same sample. Seque

argues that this limitation is required by the plain meaning of the claims in the patent.

¥ On September 17, 2013, Sequenom filed a lettef; briguing that the Court’s addition of the
word “potentially” is improper and constitutes imnpessible claim redrafting. Docket No. 132. ©On
September 19, 2013, Verinata filed a respomsguing that Sequenom’s letter is unauthorigzed
supplemental claim construction briefing in violatmfrthe Court’s local ruke Docket No. 133. Thg
Court agrees with Verinata.

In addition, the Court disagrees that its adopted construction constitutes impermissible cl:
redrafting. The Federal Circuit has explained ghedurt may not redraft claim language to rendef the
claim operable or valid where the claim is susceptitaly one reasonable construction in light of the
intrinsic record.Haemonetics Corp. v. Baxter Healthcare Cof)7 F.3d 776, 782 (Fed. Cir. 2010);
Chef Am., Inc. v. Lamb-Weston, [r'858 F.3d 1371, 1374 (Fed. Cir. 200&}plaining that construin
“to” as “at” would constitute impermissible chairedrafting because “nothing in the claims, the
specification, or the prosecution history . . . indicatasttie patentees here defined ‘to’ to mean ‘at”™).
Here, the Court’s construction, not Sequenom’s caostm, is the most reasonable construction in l{ght
of the claim language. Independent claim 1 of #i&’patent states that the final step of the method
“is determinative of whether or not the abnormligtribution exists.” The '415 Patent 34:57-58g
alsoid.at 3:64-4:1, 4.64-67 (specificati). Therefore, according todlelaim language, it is only after
this final method step has been performed that the tester knows if the sample contains abporr
distributed chromosome portions. Accordingllge Court’s construction incorporating the waqrd
“potentially” is directly supported by the claim language and is not impermissible claim redrafting.
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Verinata argues that the term cannot be limited to coming from the same sample bec
patent contains embodiments wherein chromosome portions come from both a single pat
multiple patients. In Exampl®, entitled “Comparing Different Patient Samples Using Statis

Analyses (T Statistic),” “multiple patient samplesanalyzed in a single process” in which the aver
t statistic is computed for multiple patient sampiesich is then used to determine aneuploidy.
'415 Patent 26:63-27:51. §eenom’s own expert agreed that Example 9 was a test that statis
compared different patient samples in a mglocess, and this was covered by claim3&ewalter
Decl., Ex. 8 at 282:23-285:18. Thewed, the specification supportetbonstruction that does not lin
the chromosome portions to being from a single sample.

“A first value and a second value,therefore, is construed as “a first value and a second

for numbers of sequence tags mapping to chromosome portions.”

C. “Determine a Differential”

Claim Term Verinata’'s Proposed Sequenom’s Proposed
Construction Construction

“determine a differential, “determine a value showing gr“determine the difference
between the first value and therelating to a difference between the first value and thqg
second value, which is between the first and second| second value, both values
determinative of whether or | value, which is used to determined from chromosome
not the abnormal distribution | determine whether or not the| portions of one
exists” abnormal distribution exists” | sample/subject”
[Claim 1]

The parties have two disputes regarding the tcoctson of this term. First, similar to th

dispute over the last claim term, they disagree about whether the chromosome portions mus

AUSH
ent
fical
age
The

tica

t

Valu

e

t be

the same sample or subject. Sequenom argues that the term should limited to an anglys

“chromosome portions of one sample/subject,” wMkrinata argues that the term should nof
construed as having that limitation. As discusagulg the Court finds that the specification suppd
the construction that does not limit the analysis to a single sample or subject.

Second, the parties dispute whether “differentialinsted to an integer difference, or if it cg

more broadly include a value that only relates to the difference. Sequenom argues that “diffe
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should be construed narrowly, as “difference.” Hegrethe specification supports a broad definit
of differential, including the calculation of a rati&or example, Figure 1B of the '415 patent shq
sequence tag densities in ratio form, and those with a ratio higher than 1 are aneuploid. S
argues that Verinata’s proposed construction “jddsavague weasel words,” but it offers no partic
objection to any particular portion of the proposed construction.

“Determine a differential, between the fird value and the second value, which i

determinative of whether or not the abnormal distribution exists,” therefore, is construed §s

“determine a value showing or relating to a diffeehbetween the first and second value, which is

to determine whether or not the abnormal distribution exists.”

D. “GC Content”

Claim Term Verinata’'s Proposed Sequenom’s Proposed
Construction Construction
“GC content” “any measure of the amount ¢fNo construction necessary
a DNA molecule that is either
[Claim 14] guanine or cytosine” Alternatively: “GC content
associated with the sequence
tags”

The parties do not dispute that “G” refers to “gine,” and “C” refers to “cytosine.” Howeve
Verinata proposes a broader construction of ‘@&@tent” than Sequenom. Sequenom would limit
GC content measure to sequence tags. It argudbéianitation is required because the termis o

used modifying sequence tagsSee, e.g.The '415 Patent 17:31-35. However, sometimes

specification uses the term GC content to meanctintent of the entire cdmosome, not just the

sequence tagsSee, e.g, The '415 Patent 25:61-63 (“The variations betweletomosomewith low
and high G/C content are eliminated from the data to be examined.”).

Sequenom also argues that Verinata’'s proposedtruction is vague, because “any meas
is unclear and not limited. The specification refer&C content as a range and as a perceni2eg,
e.g, The '415 Patent 26:14-16, 30-36. There is mgthin the specification that constitutes a cl
disavowal of the claim scope thabuld limit the type of measuremenitguanine or cytosine. Thu

the type of measurement should not be limited, am@€thurt does not find “anyeasure” to be unclea|
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“GC content,” therefore, is construed as “any maasof the amount of a DNA molecule th

is either guanine or cytosine.”

4. The '076 Patent

The '076 patent also stems from the work of$tenford research team of Drs. Quake and F

Entitled “Noninvasive Diagnosis of Fetal Aneajgly by Sequencing,” it waissued on October 2

2012. Itteaches a method to non-isivaly detect fetal aneuploidy through direct shotgun or mass

parallel sequencing of predefined subsequencBiNeéf. The '076 Patent, Abstract. Unlike the '0

and '018 patents, the '076 patent teaches dadethat utilizes predefined subsequences of D

instead of random sequencing. at claim 1. Verinata is the liceee of the '076 patent, and Vering

and Stanford allege that Ariosa is infringithe patent with its Harmony Prenatal Test.
The relevant portion of the '076 patent claims the following:

Claim 1. A method of testing for an abnormastitibution of a chromosome in a sample
comprising a mixture amnaternal and fetal DNA, comprising the steps of:

(a) obtaining maternal and fetal DNA from said sample;
(b) sequencing predefined subsequences of the maternal and fetal Diobtain a

plurality of sequence tags aligning to the predefined subsequences, wherein saig
sequence tags are of sufficient length to be assigned to a specific predefined

subsequence, wherein the predefined subsequences are from a plurality of different

chromosomes, and wherein said pluralitglifferent chromosomes comprise at least one
first chromosome suspected ofdwing an abnormal distribution in said sample and
at least oneecond chromosome presumed to be normally distributed said sample;

(c) assigning the plurality of sequence tags to their corresponding predetermined
subsequences;

(d) determining a number of sequence gming to the predetermined subsequences
of said first chromosome and a number of sequence tags to the predetermined
subsequences of the second chromosome; and

(e) comparing the numbers frostep (d) to determine the presence or absence of an
abnormal distribution of said first chromosome.

The '076 Patent 35:9-33 (the construction of the highlighted terms is disputed by the partie

parties agree that the term “sequence tags” should be construed as “relatively short nuc

at

5).

eic

sequences that can be used emtdy certain larger sequences.” They disagree on the construction

several other terms within claim 1.
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A. “Sequencing Predefined Subsequences”

Claim Term Verinata’'s Proposed Ariosa’s Proposed
Construction Construction
“sequencing predefined See below “determining the order of

subsequences” nucleotides to selectively
capture sample molecules
containing sequences selecteq

a priori”
“sequencing predefined “sequencing predetermined | See above
subsequences of the materngl polymorphism independent
and fetal DNA” subsequences of pregnant
human female and fetal
chromosomes”
“maternal” “pregnant human female” “of the mother”

The parties dispute whether the olas “polymorphism independent:€., does not depend gn

differences between maternal and fetal DNA sequénaed whether the claim should be limited to
selective capture of sample molecules.

First, Verinata argues that the claim teacties sequencing of “polymorphism independ

the

ent

subsequences,” as demonstrated by numerous statfethroughout the patent that the sequencing is

independent of the differences between mateandl fetal DNA. For example, the specificati

on

explains that, while other non-invasive testdéal aneuploidy depend on distinguishing betweer] the

maternal and fetal DNA, the research of Drs. Quake and Fan shows it is “possible in principl
digital PCR to create a univergahlymorphism independent test fetal aneuploidy.” The '076 Pate
2:4-17;see also idat 20:36-39 (“[tjhe sequencing approach is polymorphism-independihtay,
Abstract (“This method does not require thigedlentiation of fetal versus maternal DNA.IJ; at 4:23-
25 (“This forms the basis of a universal, polypltism-independent non-invasive diagnostic test
fetal aneuploidy.”).

Ariosa attempts to distinguish these passages by arguing that the patent discloses twa
sequencing methods, random and targeted, and the only polymorphisnmaetg@equencing metho
discussed in the specification are the random or “shotgun” sequencing methods, not the
sequencing method described by claim 1. Howevenyrothe passages that describe the inver

as polymorphism independent do not specify the tfpEequencing that is being used. The patg
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abstract and its description distinguishing pridae not limited to only targeted sequencing. Ari

does not point to any other aspect of the specifioair the claims that wodlllimit this term. Therg

is no clear disavowal of claim scope that would litimé term to require the sequences to depend o

pDSa

n the

differences between maternal and fetal DNA sequenthsrefore, the claim should be construed as

“polymorphism independent.”

Second, Ariosa’s proposed construction deffiseguencing” as “selectively capturing sam

hle

molecules.” Ariosa explains that DNA is alexule and DNA sequencing can only be performed ypon

DNA molecules. It argues that a lay juror wouleled the terms “sequencing” and “subsequen

Ces

defined for them, and Verinata’smstruction should be rejected because it declines to construg the

terms. Ariosa argues that its definition isgakd with the specificatiorfThis alternative method

selectively ignores certain sequence information by using a sequencing methods&lbatively

captures sample moleculesntaining certain predefined selsiences.” The '076 Patent 14:25428

(emphasis added3ge also idat 13:54-14:1 (“One may use sequencing methods which select af pric

sequences which map to the chromosomes of interdstsequencing selected subsequences, ong¢ ma

employ sequence-based methodologies such as sequencing by array, or capture beads with sj

genomic sequences used as capture probes.”).

However, claim 1 is broader than the portionhaf specification that describes the metho

] of

selectively capturing sample molecules. The spmtifin expressly does not limit the patent to {hat

method of sequencing, by stating that it is “[a]jnothethod” or a method that “one may emploid”

at 13:53, 65. Indeed, the patent explains that “[tlhe sequencing meihoohis aspectontrary to
conventional massively parallel sequencing methodologies,” an “alternative melthoat.14:22-25
(emphasis added). Claim 3, whistdependent to claim 1, teaclzesiethod “wherein the sequenci

comprises massively parallel sequencing of the predefined subsequétha@ds3s:39-41. Thus, clair]

19

N

1 must encompass sequencing types that woaldde both massively parallel sequencing and other

types of sequencing. However, as the speciticastates, the subsequencing method of select

capturing sample molecules is an “alternative method” that is “contrary to conventional ma

parallel sequencing methodologies.” Moreover, tlexgigation lists examples of how to selective

sequence the subsequences of interest, suchraas @& capture beads, but it also explains
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“[elmulsion PCR, as used in the 454 system 3&.iD system, and Polonator (Dover Systems)
others may also be usédld. at 14:12-15 (emphasis added). Thus, although the specificatio
several examples of how to seque the predefined subsequences, including the selective cap

molecules, this is not an exhaustier limiting list.  Therefore, this only one of several preferre

and
N lis!
fure

bd

embodiments, and it cannot be a limitation of clailAdcordingly, there is no clear disavowal of clajm

scope limiting sequencing to “selectively capture sample molecules.”

Additionally, the Court does not find thateguencing” or “subsequences” would not
understood by a lay juror or a person having ordinary skill in the art. Moreover, Ariosa’s pr(
construction incorporating dictionary definitiongithout support from the intrinsic evidence
disfavored. See Phillips v. AWH Corp415 F.3d 1303, 1320 (Fed. Cir. 2005).

Finally, the parties dispute how the term “matdt should be construed. The Court finds t
the ordinary meaning of “maternal” is readily apgp# even to lay persons, and therefore need n
construed.

“Sequencing predefined subsequencesf the maternal and fetal DNA,” therefore is

be

DPOS

S

hat
Dt be

construed as “sequencing predetermined polymorphism-independent subsequences of maternal an

chromosomes.”
B. “First Chromosome Suspected”; “Second Chromosome Presumed”
Claim Term Verinata’'s Proposed Ariosa’s Proposed
Construction Construction
“first chromosome suspected| No construction necessary “first chromosome
of having an abnormal hypothesized prior to running
distribution” the test to have an abnormal
distribution”
“second chromosome No construction necessary “second chromosome diffgr
presumed to be normally from the first chromosome that

distributed” is assumed with confidence
prior to performing the test to
have a normal distribution”

The parties’ dispute in the construction of these terms is threefold: (1) Ariosa’s prd

POS

definitions of “suspected” and “presumed,” (2) wietthe second chromosome must be different from
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the first chromosome, and (3) whether the suspicion or presumption must occur prior to perfort
test.

First, Ariosa defines “suspected” as “hypothesized,” and “presumed” as “assume
confidence.” The source of these definitions is fextrinsic evidence, dictionaries. Ariosa offers
intrinsic evidence of the definitions of these wordie Court finds that these terms have a plain
ordinary meaning that would be readily understoopjurors. Moreover, these dictionary definitio
may have a different connotation that is not captbsethe original terms. Because they are not
to the claims or specification, it is impossiblekimow what alternative dictionary definition mg
accurately conveys the meaning and connotation of the w8eks Phillips415 F.3d at 1320.

Second, Verinata argues that the specification allows for the first chromosome to alsg
second chromosome, while Sequenom argues that they must be different. The specification
in one embodiment that certain chromosomepiaterred reference chromosomes: “chromosome
8,2,7,12, 21 (except in suspected Down syndrolde R, and 11 may be used as the nominal dig
chromosome if looking for trisomy.” The '076 Paté&:59-62. Verinata argues that this proves
certain chromosomes can serve as the “secoridtemce chromosome, even if they are know

potentially exhibit aneuploidye(g, chromosome 21 could be a mefiece chromosome to test f

ning

0w
no
and
ns
fied

St

D be
sug
518
loid
that

to

or

trisomy 18, even though it is a chromosome thiroéxhibits aneuploidy, causing Down syndrome).

Ariosa argues that the parentleatiproves that the chromosomegected of being aneuploid canr
also be the same chromosome to serve asm@nefechromosome. Additionally, both parties poin
the “t-statistic” experiment, in which multiple mdmosomes are compared against each othg
supporting their argumentSeerhe '076 Patent 27:10-67. Interfirgy the specification, it seems th
both parties are partially correct. Verinata is correct that a chromosome that sometimes
suspected of aneuploidy can also serve as a nefeidhromosome. However, the specification §

makes clear that a chromosome could not be tegfaist itself (chromosome 21 could not be use

ot

t to
r, a
at
ma:
hlso

d as

a reference to test for Down syndrome). In that sense, Ariosa’s construction is accurate — thie se

chromosome must be different from the first chosome. Moreover, the plain language of the clg

by specifically naming a first and second chromosome, requires an interpretation that the 1
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second chromosomes are different. But Ariosarsstruction does not preclude the second chromog
from also serving as a first chromosome to test for a different aneuploidy.
Third, Ariosa argues that théetermination of which chromosomes are suspected t

aneuploid, and which will serve as a reference miosome, must be made prior to running the {

50M|

0 b

est.

Verinata argues that this interpretation would precthdé-statistic example in the specification, where

multiple chromosomes were tested against each aherseveral could hawaerved as either the

suspect chromosome or the reference chromosdme Court agrees. The claim cannot be const

to include a limitation that would bar the example from the specification.

“First chromosome suspected of &ving an abnormal distribution,” therefore, requires np

construction. Second chromosome presumed to be normally distributed$ construed as “secor

chromosome, different from the first chromosome, presumed to be normally distributed.”

5. The ’430 Patent

Finally, the '430 patent, entitled “Methods of Fetal Abnormality Detection,” was invents
a team of Verinata researchers and issued on November 27, 2012. The patent teaches m
“selectively enriching non-random polynucleotide segesf] . . . generating libraries of sequenc
and] . . . using selectively enriched non-randpatynucleotide sequences for detection of f¢
aneuploidy.” The ’430 Patent, Abstract. In tblaims at issue, the method for detecting f¢
aneuploidy utilizes blood samples from multiple pregnant women, which are then pooled and se
together.

The relevant portion of the '430 patent claims the following:

Claim 1. A method for determining a presence aetice of a fetal aneuploidy in a fetus

for each of a plurality of maternal bloodchgales obtained from a plurality of different

pregnant women, said maternal blood samples comprising fetal and maternal cell-freq

genomic DNA, said method comprising:

(a) obtaining aetal and maternal cell-free genomic DNA sample from each of the
plurality of maternal blood samples;

(b) selectively enriching a plurality of nonrandom polynucleotide sequences of each

fetal and maternal cell-free genomic DNA samplef (a) to generate a library
derived from each fetal and maternal cell-free genomic DNA sample of enriched and
indexed fetal and maternal non-randonypakleotide sequences, wherein each library

of enriched and indexed fetal and maternal non-random polynucleotide sequences
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includes an indexing nucleotide sequencéctvidentifies a maternal blood sample of
the plurality of maternal blood samples, wherein said plurality of non-random
polynucleotide sequences comprises at least 100 different non-random polynucleotidg
sequences selected from a first chromostasied for being aneuploid and at least 100
different non-random polynucleotide sequences selected frefierance chromosome
wherein the first chromosome tested for being aneuploid aneférence chromosome
are different, and wherein each of saigrglity of non-random polynucleotide sequences
is from 10 to 1000 nucleotide bases in length,

(c) pooling the libraries generated in (bptoduce a pool of enriched and indexed fetal
and maternal non-random polynucleotide sequences;

(d) performing massively parallel sequencingha pool of enriched and indexed fetal
and maternal non-random polynucleotide sequences of (c) to preeigieence reads
corresponding toenriched and indexed fetal and maternal non-random polynucleotide
sequences of each of the at least 100 different non-random polynucleotide sequence
selected from the first chromosome tested for being aneuploid and sequence read
corresponding to enriched and indexed fetal and maternal non-random polynucleotide
sequences of each of the at least 100 different non-random polynucleotide sequence
selected from theeference chromosomg

(e) based on the indexing nucleotide sequdoceach of the plurality of maternal blood

samples, enumerating sequence reads qamneling to enriched and indexed fetal and
maternal non-random polynucleotide sequersmdscted from the first chromosome
tested for being aneuploid and sequence reads corresponding to enriched and indexs
fetal and maternal non-random polynucleotide sequences selected fnafethace
chromosome and

f) for each of the plurality of maternblood samples, determining the presence or
absence of a fetal aneuploidy comprisinggs number of enumerated sequence reads
corresponding to the first chromosome and a number of enumerated sequence read
corresponding to theeference chromosomef (e).

Claim 19. A method for determining a presence or absence of a fetal aneuploidy in a
fetus for each of a pluralitpf maternal blood samples obtained from a plurality of
different pregnant women, said materbllod samples comprising fetal and maternal
cell-free genomic DNA, said method comprising: . . .

(b) selectively enriching a plurality of non-random polynucleotide sequences of each
fetal and maternal cell-free genomic DNA sample of (a) to generate a library derived
from each fetal and maternal cell-free genomic DNA sample of enriched and indexed
fetal and maternal non-random polynucleotide sequences, wherein each library of
enriched and indexed fetal and maternal non-random polynucleotide sequences include
an indexing nucleotide sequence which tdes a maternal blood sample of the
plurality of maternal blood samples, wherein said plurality of non-random
polynucleotide sequences comprises at least 100 different non-random polynucleotidg
sequences selected from at least one chsome region tested for being aneuploid and

at least 100 different non-random polynucleotide sequences selected from at least on
chromosome control region wherein the at least one chromosome region tested for
being aneuploid and the at least @mmeomosome control regionare different, and
wherein each of said plurality of non-random polynucleotide sequences is from 10 to
1000 nucleotide bases in length; . . .
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The 430 Patent 63:9-67; 65:12-40 (trmnstruction of the highlightedrtas is disputed by the partieg

The parties agree that “fetal and maternal cek-fyenomic DNA” should beastrued as “DNA of the

mother and the fetus that has been released fritgninte the maternal bloodstream.” They dispute

construction of several other terms.

A. “Selectively Enriching a Plurality of Fetal and Maternal DNA”

Claim Term Verinata’'s Proposed

Construction

Ariosa’s Proposed
Construction

“selectively enriching” See below “increasing the concentration
of a selected subset relative {0

[Claims 1, 19] the remainder of the set”

“non-random polynucleotide | See below “specific molecules selected

sequences of each fetal and
maternal cell-free genomic

from each sample of cell-free
DNA of the mother and fetus’

DNA sample”
[Claims 1, 19]

“selectively enriching a
plurality of non-random
polynucleotide sequences of
each fetal and maternal cell-
free genomic DNA sample”

“enriching a plurality of non- | See above
random nucleic acid sequencgs

of each fetal and maternal ce|l-
free genomic DNA sample that
meet sequence and/or locatign
criteria selected to facilitate
aneuploidy detection”

[Claims 1, 19]

The parties disagree about whether or hbis term should bdéroken up, and over the

construction of each portion.

First, Ariosa proposes construing “sequences'spscific molecules.” Ariosa contends th
DNA is made up of molecules, and this constarctivould aid the lay juror in understanding the te|
However, Verinata argues that this is an inaccuaateinappropriate construction. Not a single cl

in the 430 patent uses the word “molecule,” and the specification never refers to the s

).

14

the

at
'm.
Bim

blec

enrichment of “molecules” or “specific molecules-urthermore, Verinata argues that substitufing

“molecules” for “sequences” would add a limitation not provided for in the claim, because ¢
specific enrichment procedures called for ia #mbodiments could not reasonably be performe
molecules.

sequence of interest, but would not work on an entire molecule of DNA. Other enrichment n|
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may work on the complement to the sequence tfrést, instead of the actual molecules.

specification repeatedly refers to the selectivecbnnent of sequences, not molecules. Thereisno
in the specification or the claims that constitutetear disavowal of the claim scope that would li
“sequences” to mean only “specific moleculeddoreover, although it is not disputed that DNA
made of molecules, “molecules” is a very breéawn, and the components of DNA are a very spe
type of molecule, as even a lay juror would understand. Thus, Ariosa’s proposed constry
unhelpful and not supported by the claim or specification. Verinata’'s proposed construction of t
replaces polynucleotide with nucleic acid. This definition may be more accessible to lay jurg
Ariosa does not have a particular objection to this definition.

Second, Ariosa proposes construing “selectivelicBimg” as “increasing the concentration

a selected subset relative to the remainder of thie Besupport of this anstruction, Ariosa cites thie

specification, which it argues equates enriching with amplifyigge, e.g.The '430 Patent 9:10-1
(explaining how “polynucleotide sequences using tiéhinique can be enriched (e.g., amplified
practice”). However, stating that amplification isssampleof enrichment is not equivalent to stati
that amplification is identical to enrichment. Naav in the specification or the claim is there a ¢

disavowal of the scope of enrichment thabuhd limit it to amplification. Indeed, by citin

The

hing
mit
is
Cific
ctio

NiS

=

S,

of

A
in
g
ear

J

amplification as an example of enrichment, thermpmeaning of the specification is that enrichment

includes, but is not limited to, amplification. Thésgiosa’s proposed construction is contradicted
the specification.

Verinata’s proposal does not construe the term “enriching,” but it defines “selective
“criteria selected to facilitate aneuploidy detentl Support for Verinata’'s proposed constructio

found in the preamble of the claim, which describes the purpose of the method as “deterrn

by
ly” ¢
N iS

hinir

presence or absence of a fetal aneuploidy.” Vergrataes that the purpose of the selective enrichimen

must serve the purpose of the entire claim, anethes this limitation is appropriate. Ariosa argu
that this addition changes the scapéhe claim. However, this liitation is already incorporated in{
the preamble of the claim, and therefore does not change the scope.

“Selectively enriching a plurality of non-randompolynucleotide sequences of each fetal ar

maternal cell-free genomic DNA sample,’therefore, is construed as “enriching a plurality of n
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24
25
26
27
28

random nucleic acid sequences of each fetal and maternal cell-free genomic DNA sample t

sequence and/or location criteria selected to facilitate aneuploidy detection.”

B. “Generate a Library”

Claim Term Verinata’'s Proposed Ariosa’s Proposed
Construction Construction

“generate a library derived | “library” means “a set of “produce a collection through

from” nucleic acid sequences” multi-step amplification that

originates from”

[Claims 1, 19] No further construction

necessary.

The parties dispute whether generating a library is limited to “multi-step amplificatiof

whether a library can be generated by either a single or a multi-step amplification process. T,

dispute whether “derived from” means “that originates from.”

Ariosa argues that the term should be limited to “multi-step amplification” because the pa

acting as her own lexicographer, wrote an expefinition. In a section entitled “Library Formatiory

the patent explains:

In another aspect, a method is provided for generating a library of selectively enriched
non-random polynucleotide sequences comprising a) amplifying one or more
polynucleotide sequences with a first sebbfonucleotide pairs, b) amplifying the
product of a) with a secondts# oligonucleotides pairs; and ¢) amplifying the product

of b) with a third set of oligonucleotide pairs.

The '430 Patent 13:65-14:5. Thisdlerstep amplification process issdgbed three more times in th

section. Id. at 14:21-55.

To act as its own lexicographer, the pagenimust clearly set out her own definition w
“reasonable clarity, deliberateness, and precisiorg’nmanner “so as to give one of ordinary skil
the art notice of the changdri re Paulsen30 F.3d 1475, 1480 (Fed. Cir. 1994). Here, there is no
statement that would notify a person of ordinary skithe art that the inventor is defining library
this specific manner. The specification describés multi-step amplifickon process by explainin
that it is “another aspect,” which would more likely be understood as merely referring to a pr

embodiment, not a novel definition. Indeed, in angtlaasisage, the patent defines the library as e

nat |

=
l®)

tent
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a single or multi-step amplification process:n ‘dnother aspect, the provided invention includes
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methods for generating a library of enriched polyaotide sequences. A library can be generate

the use obne or moreamplification steps . . . .Id. at 6:8-11 (emphasis added)hus, there is no clear
disavowal of claim scope or clear notification tha patentee is acting as her own lexicographefr.

Ariosa also argues that its proposed constouaotif “multi-step amplification” is required tp

preserve validity, because the patent is not enabled for the creation of a library using o

nly

amplification step. Although the patent lays ot $pecific steps needed to create a library through ¢

multi-step amplification process, the patent doatsexplain how to create a library through a sirjgle

amplification process. Ariosa argues that, in tiaéesof the art at the time of the invention, a person

having ordinary skill in the art would not hakeaown how to create a library through a sin
amplification process. However, Ariosa offeis support for this assertion. “[C]laims can only

construed to preserve their validity where the propetach construction is ‘practicable,’ is based

sound claim construction principles, and does noseeer ignore the explicit language of the claims.

Generation Il Orthotics Inc. v. Med. Tech. In263 F.3d 1356, 1365 (Fed. Cir. 2001). Here,

proposed construction would add a limitation thatissupported by the specification or claim, wh

is not permitted when construing a term to preserve validity. Furthermorejghmrevidence thdt

Ariosa’s proposed construction of library as a muktpstmplification process is necessary to pres
validity. Thus, the proposal must be rejected.
Second, Ariosa’s proposed construction definegeima “derived” as “originates from.” Th

proposed construction is from a dictionary defoniti not intrinsic evidence. Ariosa argues that

fch

EI'VeE

the

claim language of the patent requires this limitation because it expressly differentiates betweer

origin of the sequences of the librarg( where they are derived frgrand the manipulations carrig¢d

out on the sequences in the library. However, a broader understanding of the term could als

supported by the claim language. The library needomsist solely of DNA fragments taken direct

y

from the sample, but may also consist of manipulated or amplified sequences related to the ori

sample but transformed in certain ways. Aripsavides no support for why the term would exclfide

this type of library, or why the dictionary deifion is preferable to the claim language, which wo

readily be understood by lay jurors.
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“Generate a library derived from,” therefore, is construed as “generate a set of nucleig

sequences derived from.”

C. “Reference Chromosome” and “Chromosome Control Region”
Claim Term Verinata’'s Proposed Ariosa’s Proposed
Construction Construction
“reference chromosome” “chromosome other than the | “chromosome that is not being
particular chromosome that i tested for aneuploidy”
[Claim 1] being tested for aneuploidy,

information from which is
used in the evaluation of
aneuploidy for the particular
chromosome that is being

tested”

“chromosome control region”| “chromosome region other | “segment from a chromosome
than the particular not being tested for

[Claim 19] chromosome region thatis | aneuploidy”

being tested for aneuploidy,
information from which is
used in the evaluation of
aneuploidy for the particular
chromosome region that is
being tested”

aci

The general dispute over the construction esthterms is whether the reference chromosome

or the chromosome contreegion is limited to chromosomes that are not also tested for aneug|
Ariosa argues that a reference chromosome canndialssted for aneuplty. Verinata argues that
although the reference chromosome must be difféhetthe chromosome suspected of aneuplqi

it can also be tested for aneuploidy.

oid

dy,

The Court disagrees with Ariosa’s proposed limitation, which would preclude refgrent

174

chromosomes from also being tested for ar@dpl The claim languagenly provides that theg

reference or control chromosomes are diffeffenin those being tested. Chromosomes such as

chromosome 13, 18, and 21 are often tested for aneuploidy, but can also serve as fefer

chromosomes. This is possible because it is highly unlikely that a fetus could be aneuploid in mult

chromosomes. Therefore, chromosome 18 care sea reference chromosome for chromosome

42

21



United States District Court
For the Northern District of California

© 00 N o g M~ W N PP

N NN N N N N NDND P B P B P P P PP
© N o 00 A W N P O © © N OO o » W N B O

and vice versa. Ariosa’s construction would credimitation that is not supported by the specificafion

or the claims. The claim merely limits the mefiece chromosome to being “different” from t
chromosome being tested for aneuploidy: “a reference chromosome, wherein the first chro

tested for aneuploid and the reference chromosomdifferent.” The430 Patent 63:33-35. Ariog

he
nos

a

offers no support for its argument that there isearctlisavowal of claim scope that would limit the

reference chromosome so that it could not also be tested for aneuploidy.

Furthermore, Ariosa’s arguments regardinggihasecution history are also unpersuasive.

The

parties agree that the prosecution history requireshitbaeference and control be “different” from the

tested chromosome. However, the prosecution history does not also limit the testing of the r
chromosomes for aneuploidy.

“Reference chromosome,therefore, is construed as “a chromosome different from
particular chromosome that is being tested for aneupldidyChromosome control region” is
construed as “a chromosome region different fronp#rgcular chromosome region that is being teg

for aneuploidy.”

D. “Sequence Reads Corresponding To”
Claim Term Verinata’'s Proposed Ariosa’s Proposed
Construction Construction
“sequence reads correspondinijo construction necessary “ordered nucleotide
to” arrangements from”
[Claims 1, 19]

Finally, Verinata argues that the term “seqeeereads corresponding to” need not be constr
while Ariosa proposes that the term be constagetbrdered nucleotide arrangements from.” Ari

argues that “sequence reads” will confuse a lay juvbo will not understand that this refers to a DI

bfer

the

bted

ued
Dsa

NA

sequence. However, the Court does not find ttegtjror will not understand that a “sequence” refers

to a DNA sequence, given the context of the entire patent. It has a plain and ordinary meaning. Ir

* This is an alternative construction that Verinata has proposed, which is simpler and m

closely tracks the language in claim 1.
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event, the Court does not find that “ordered nucleaiangement” adds any greater clarity to the t¢
it may only add more confusion to a term which would be understood by the lay jury.
“Sequence reads corresponding to,'therefore, shall be accorded its plain and ordin

meaning because no construction is necessary.

CONCLUSION
For the foregoing reasons and for good causesitbe Court adopts the constructions set f

above.

IT 1S SO ORDERED.

aan. M

SUSAN ILLSTON
United States District Judge

Dated: October 16, 2013
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