
United States Court of Appeals 
for the Federal Circuit 

______________________ 
 

PACIFIC BIOSCIENCES OF CALIFORNIA, INC., 
Plaintiff-Appellant 

 
v. 
 

OXFORD NANOPORE TECHNOLOGIES, INC., 
OXFORD NANOPORE TECHNOLOGIES, LTD., 

Defendants-Appellees 
______________________ 

 
2020-2155, 2020-2156 

______________________ 
 

Appeals from the United States District Court for the 
District of Delaware in Nos. 1:17-cv-00275-LPS, 1:17-cv-
01353-LPS, Chief Judge Leonard P. Stark. 

______________________ 
 

Decided:  May 11, 2021  
______________________ 

 
EDWARD R. REINES, Weil, Gotshal & Manges LLP, Red-

wood Shores, CA, argued for plaintiff-appellant.  Also rep-
resented by ROBERT S. MAGEE, DEREK C. WALTER. 
 
        MICHAEL HAWES, Baker Botts, LLP, Houston, TX, ar-
gued for defendants-appellees.  Also represented by 
ELIZABETH FLANNERY; STEPHEN M. HASH, Austin, TX. 

                      ______________________ 
 

Before LOURIE, TARANTO, and STOLL, Circuit Judges. 

Case: 20-2155      Document: 42     Page: 1     Filed: 05/11/2021

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


PACIFIC BIOSCIENCES v. OXFORD NANOPORE TECHNOLOGIES 2 

TARANTO, Circuit Judge. 
Pacific Biosciences of California, Inc. (PacBio) sued Ox-

ford Nanopore Technologies, Inc. and Oxford Nanopore 
Technologies, Ltd. (collectively, Oxford), accusing Oxford of 
infringing several of its patents, including U.S. Patent Nos. 
9,546,400 and 9,772,323.  A jury found all asserted claims 
infringed but also determined that they are invalid under 
35 U.S.C. § 112 for lack of enablement.  The district court 
denied PacBio’s motion for judgment as a matter of law 
(and for a new trial) on enablement.  The district court also 
denied PacBio’s request that the court grant a new trial be-
cause of Oxford’s improper remarks during opening, re-
marks that included references to the potential 
applications of its accused products to the then-emerging 
global COVID-19 crisis.  PacBio argued that the remarks 
caused prejudice that could not be remedied by the curative 
instruction the district court gave at PacBio’s request.  We 
affirm. 

I 
PacBio owns the ’400 and ’323 patents, which share a 

specification, so we generally cite only the ’400 patent’s 
specification.  The patents describe methods for sequencing 
a nucleic acid, such as deoxyribonucleic acid (DNA).  The 
methods use nanopore technology, described in one form as 
follows: nucleic acids are drawn through nanometer-sized 
holes formed in a substrate, and while they transit the 
holes, their sequences of nucleotides are identified or char-
acterized based on changes in electric current passing 
through the substrate.  See ’400 patent, col. 1, lines 25–27; 
id., col. 8, lines 55–61.  The ’323 patent issued from a con-
tinuation of a continuation of the application that issued as 
the ’400 patent; and both claim priority to a provisional ap-
plication filed on April 10, 2009. 

The patents, in discussing the prior art, explain that 
“rapid determination of the nucleotide sequence . . . is a 
major goal of researchers seeking to obtain the sequence 

Case: 20-2155      Document: 42     Page: 2     Filed: 05/11/2021

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


PACIFIC BIOSCIENCES v. OXFORD NANOPORE TECHNOLOGIES 3 

for the entire genome of an organism.”  Id., col. 1, lines 19–
22.  The patents’ solution includes a system with “upper 
and lower fluidic regions” above and below a membrane 
having a nanopore passage from one region to the other, 
with electrodes that permit application of a voltage to cre-
ate a potential difference that causes molecules to “trans-
locate” between the two regions.  Id., col. 8, lines 35–38, 48–
61; id., col. 9, lines 6–15, 47–53; id., col. 10, line 64 through 
col. 11, line 5.  The membrane in which the nanopores are 
formed, as described by the patents, can use lipid or solid-
state materials and may include “hybrid” nanopores, 
formed by treating substrate material with organic mole-
cules, such as proteins, that serve as “spacers” to narrow 
the nanopores so that only single strands of DNA (ssDNA) 
or ribonucleic acid (ssRNA) pass through, “in a sequential, 
single file order.”  Id., col. 1, lines 28–31; id., col. 14, lines 
1–60; id., col. 15, lines 3–10; id., col. 17, lines 42–53; see 
also id., Fig. 5.   

The patents further describe using “processive DNA-
binding enzyme[s] to enzymatically regulate the rate of 
ssDNA translocation through the nanopore.”  Id., col. 25, 
lines 11–13; see also id., col. 24, lines 53–54 (“In certain 
embodiments, polymerases are used to modulate the pas-
sage of a nucleic acid strand through a nanopore.”).  Too 
fast a rate may impair accuracy, and enzymes can “promote 
efficient sequence detection, e.g., by allowing a reaction to 
proceed at a rate that provides for a desirable balance be-
tween accuracy and throughput.”  Id., col. 25, lines 3–10.  
The patents state that enzymes can bind to ssDNA in the 
fluid, then combine with the protein “spacer” in the na-
nopore to “act as a plug,” but that “[a]pplying a strong 
enough [electric] potential can rip the ssDNA from the 
tightly bound exonuclease, advancing the ssDNA through 
the nanopore.”  Id., col. 25, lines 29–34; see also id., Fig. 
25(A) & (B).  Pulses that alternate large and small poten-
tial differences, when used in connection with the enzyme, 
“can pull the ssDNA through the nanopore in steps, for 
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example one base at a time.  The rate and duty cycle of the 
pulses could be altered to optimize the translocation rate 
and measurement duration.”  Id., col. 25, lines 34–40. 

For the sequencing of ssDNA (identifying the sequence 
of its individual nucleotides), the patents describe use of 
“an array of electrical/CMOS [complementary metal-oxide-
semiconductor] components (amplifiers)” that measure as-
pects of a current through the substrate—e.g., amplitude 
and duration of “current blockage,” and “interpulse dura-
tion”—as ssDNA moves through the nanopore.  Id., col. 20, 
lines 6–9; id., col. 29, lines 43–46; id., col. 41, lines 46–56.  
The patents note, however, that such measurements “can 
overlap significantly” between different nucleotides, creat-
ing “miscall errors.”  Id., col. 29, lines 46–50; see also id., 
col. 41, lines 60–63 (“Thus, if the probability distribution of 
current blockage (likely Gaussian-like) for a nucleotide is 
highly overlapping with that of a different nucleotide, then 
there may be a large probability of miscall if only this met-
ric is used.”).  This problem, the patents state, prevented 
prior art systems from “achiev[ing] single nucleotide reso-
lution, especially in embodiments that might be scaled to a 
commercially viable DNA sequencing system.”  Id., col. 39, 
lines 49–51.   

The patents state a reason for the resolution troubles: 
“[T]he amplitude of electric current passing through the 
nanopore (which constitutes the signal) depends on the 
identity of several bases that reside in the pore throughout 
the duration of the current measurement.”  Id., col. 39, 
lines 52–55.  Given that there are four different nucleo-
tides, there are 4N possibly different current levels if 
“N=the number of bases that affect the current measure-
ment.”  Id., col. 39, lines 55–60; see also id., col. 41, lines 
46–56.  But, the patents note, there may not be 4N distinct 
current levels for the 4N possible N-long nucleotide se-
quences (“some of [the possibilities] may be degenerate”).  
Id., col. 39, lines 59–60. 
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The sole independent claim of the ’400 patent, claim 1, 
recites: 

1.  A method for sequencing a nucleic acid template 
comprising: 
a) providing a substrate comprising a nanopore 
in contact with a solution, the solution compris-
ing a template nucleic acid above the nanopore; 
b) providing a voltage across the nanopore; 
c) measuring a property which has a value that 
varies for N monomeric units of the template 
nucleic acid in the pore, wherein the measuring 
is performed as a function of time, while the 
template nucleic acid is translocating through 
the nanopore, wherein N is three or greater; and 
d) determining the sequence of the template nu-
cleic acid using the measured property from 
step (c) by performing a process including com-
paring the measured property from step (c) to 
calibration information produced by measuring 
such property for 4 to the N sequence combina-
tions. 

’400 patent, col. 47, line 37 through col. 48, line 6.  Depend-
ent claim 4 of the ’400 patent includes the additional re-
quirement that “the translocation rate through the pore is 
enzymatically controlled.”  Id., col. 48, lines 11–12.  The 
sole independent claim of the ’323 patent, claim 1, is simi-
lar to claim 1 of the ’400 patent, but not identical: for ex-
ample, it requires a “plurality of template nucleic acids 
above the nanopore” and includes an “enzymatically con-
trolled” limitation (as in dependent claim 4 of the ’400 pa-
tent).  See ’323 patent, col. 47, lines 13–34.  PacBio asserted 
claims 1, 4, and 15 of the ’400 patent, and claims 1, 4, and 
18 of the ’323 patent.  The parties agree that the patents 
and the asserted claims are materially similar for purposes 
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