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I. INTRODUCTION .

1. Complainant Pacific Biosciences of California, Inc. (“PacBio”) requests that the

United States International Trade Commission institute an investigation pursuant to Section 337

of the Tariff Act of 1930, as amended, 19 U.S.C. § 1337, to remedy the unlawful importation

into the United States, sale for importation into the United States, and/or sale within the United

States after importation by the owner, importer, or consignee (or agents thereof), of certain

single-molecule nucleic acid sequencing systems and reagents, consumables, and software for

use with same (collectively “the Accused Products”) that infringe a valid and enforceable United

States patent that is owned by PacBio.

2. Proposed Respondents Oxford Nanopore Technologies Ltd., Oxford Nanopore

Technologies, Inc., and Metrichor, Ltd. (collectively, “Oxford” or “Respondents”) have engaged

in unfair acts in violation of Section 337, as amended, through and in connection with the

unlicensed importation into the United States, sale for importation into the United States, and/or

sale within the United States after importation of Accused Products that infringe, literally or

under the doctrine of equivalents, one or more claims of U.S. Patent No. 9,404,146 (the “’l46

patent” or “Asserted Patent”). The ’146 patent is a valid and enforceable United States Patent.

3. Proposed Respondents directly infringe, contributorily infringe, and/or induce the

infringement of at least the ’146 patent claims identified in the below table:

Independent Claims DependentiClaims
1,14, 20 5, 6, 7, 10, 16, 17, 18,

- 19,2l,23, 24,25

4. PacBio owns by assignment the entire right, title, and interest in and to the ’l46

patent. A certified copy of the ’l46 patent is attached as Exhibit 1. A certified copy of the

assignment records of the ‘146 patent is attached as Exhibit 2.



5. As required by Sections 337(a)(2) and 337(a)(3), an industry exists in the United

States relating to the ’146 patent at least by virtue of PacBio’s significant investment in plant and

equipment, significant employment of labor and capital, and/or substantial investment in the

exploitation of the ’l46 patent through activities including engineering and research and

development. Further information is provided in the Confidential Declaration of Benjamin Gong

that is attached to this Complaint as Confidential Exhibit 3. A claim chart demonstrating how

PacBio’s embodying products practice claim 1 of the’l46 patent is attached as Exhibit 4. The

exhibits cited in the claim chart are attached as Appendix D. i

6. PacBio seeks a permanent limited exclusion order, pursuant to Section 337(d),

excluding from entry into the United States Respondents’ Accused Products that infringe one or

more Asserted Claims of the ’l46 patent. PacBio also seeks a permanent cease and desist order,

pursuant to Section 337(f), directed at activities including, but not limited to, importing,

marketing, advertising, demonstrating, Warehousing inventory for distribution, offering for sale,

selling, distributing, or using such Accused Products in the United States. PacBio also seeks the

imposition of a bond upon Respondents’ importation of infringing articles into the United States

during the 60-day Presidential review period pursuant to 19 U.S.C. § l337(j).

II. COMPLAINANT

7. Complainant PacBio is a Delaware Corporation with a principal place of business

at 1380 Willow Park Rd., Menlo Park, CA 94025.

8. Founded in 2000, PacBio develops, manufactures, and sells a novel DNA

sequencing platform that helps researchers resolve genetically complex problems. PacBi0’s

sequencing technology is based on the real-time detection of the incorporation of nucleotides

into a single strand of DNA. The technology goes by the moniker “SMRT®” sequencing, which

is short for “Single Molecule, Real-Time” sequencing. PacBio’s SMRT® sequencing platform
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encompasses not just a DNA sequencing instrument, but also novel sequencing chips and

chemical reagents for use with the DNA sequencing instrument and sophisticated software for

analyzing the data that emerges from PacBio’s sequencing instruments. In particular, the latest

generation SMRT® sequencing platform currently comprises the following devices and

components:

a. Sequel System sequencing instrument

b. Sequel System software package

c. SMRTbellTMSample and Template Preparation Reagent Kits

d. SMRT Cells (sequencing chips)

e. Sequencing Reagent Kits

f. Binding and Cleanup Kits

g. DNA Polymerase Binding Reagent Kits

h. Sequencing Consumables

i. Disposables

(collectively, the “SMRT® Sequencing Platform”). See, e.g., Exhibit 50. As required by

Commission Rule 2l0.l2(a)(9)(x), a product guide with photographs of the Sequel System is

attached as Exhibit 51.

9. PacBi0’s SMRT® Sequencing Platform and technology allows researchers to

carry out numerous applications, including at least (l) de nova genome assembly to finish

genomes in order to more fully identify, annotate, and decipher genomic structures; (2) targeted

sequencing to more comprehensively characterize genetic variations; and (3) identification of

DNA base modifications to help characterize epigenetic regulation and DNA damage. PacBio’s

SMRT® Sequencing Platform and technology provides high accuracy, ultra-long reads, uniform
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coverage, and is the only DNA sequencing technology that provides the ability to simultaneously

detect epigenetic changes. I 

10. PacBio’s patent portfolio includes more than 330 issued U.S. patents and pending

applications. PacBio’s continued success depends in significant part on its ability to establish,

maintain, and protect the technology it has created, which in turn requires and includes the

enforcement of PacBio’s patent rights.

ll. PacBio uses the technology covered by the ‘I46 patent, as described in detail in

Section XI below. In connection with the use of this technology, PacBio has made significant

investments in the United States in plant and equipment, significant employment in the United

States of labor and capital, and substantial investments in the United States in the exploitation of

the ’l46 patent through engineering and research and development.

III. PROPOSED RESPONDENTS

l2. On information and belief, Oxford Nanopore Technologies Ltd. is a corporation

organized under the laws of England and Wales with its principal place of business at Edmund

Cartwright House, 4 Robert Robinson Avenue, Oxford Science Park, Oxford, OX4 4GA, UK.

On information and belief, Oxford Nanopore Technologies Ltd. is engaged in the design,

manufacture, importation into the United States, sale for importation, and sale after importation

of the Accused Products.

13. On information and belief, Oxford Nanopore Technologies, Inc. is a wholly

owned subsidiary of Oxford Nanopore Technologies Ltd. organized under the laws of Delaware

with its principal place of business at 1 Kendall Square, Bldg. 200 Cambridge, MA 02139. On

information and belief, Oxford Nanopore Technologies, Inc. is engaged in the design,

manufacture, importation into the United States, sale for importation, and sale after importation

of the Accused Products.
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I4. On information and belief, Metrichor, Ltd. (“Metrichor”) is a 100%-owned

subsidiary of Oxford Nanopore Technologies Ltd., organized under the laws of England and

Wales, and with its principal place of business at Edmund Cartwright House, 4 Robert Robinson

Avenue, Oxford Science Park, Oxford, OX4 4GA, UK. See Exhibit 52 at 29. On information and

belief, Metrichor, Ltd. is engaged in the design, manufacture, importation into the United States,

sale for importation, and sale after importation of the Accused Products. Specifically, Metrichor

is engaged in the development of particular software components for use with the Accused

Products, as discussed more fully in Section VII below.

' 15. On information and belief, Metrichor is the agent of the two proposed Oxford

respondents, is engaged in a contractual relationship with these other proposed respondents,

and/or is engaged in ajoint venture with these other proposed respondents. Indeed, Metrichor has

the exact same principal place of business address as Oxford Nanopore Technologies Ltd. On

its website, Metrichor describes itself as “An Oxford Nanopore Company.” Exhibit 25. If one

seeks to contact Metrichor using the “Contact” form on the Metrichor website, one is re-directed

to the generic contact website for all Oxford Nanopore Technologies entities. Likewise, the FAQ

portion of Metrichor’s website provides information on how to acquire Oxford Nanopore

Technologies Ltd.’s accused MinION instruments and explains that “Oxford Nanopore devices

are exclusively linked to Metrichor real-time analytics for any commercial purposes.” Exhibit 56.

In a 2015 report in the trade journal Bio IT World, an Oxford Nanopore Technologies Ltd.

Applications Manager confirmed that “As Oxford’s hardware advances, Metrichor and the

Applications team will be hard at work making sure the software keeps up.” Exhibit 26; Exhibit

27. On the basis of the foregoing facts, the direct infringement by Oxford alleged herein may be
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attributed to a single Oxford Nanopore entity consisting of the'three proposed respondents,

which shall be referred to herein as “Oxford.”

16. According to Oxford’s~website, Oxford “was founded in 2005 to develop a

dismptive, electronic, single molecule sensing system based on nanopore science. The first

product, MinION, is now commercially available and the Company has a rich development

pipeline that includes the high-throughput, high-sample number PromethlON . . . .” See Exhibit

28. Oxford‘s website further states that “[t]he MinION is a portable, real time, long-read, low

cost device that has been designed to bring easy biological analyses to anyone . . . .

Commercially available since 2015, the MinION is in use by a thriving community of more than

1,000 people in 34 countries . . . . Nanopore sensing technology is fully scalable and the high

throughput, high-sample number PromethlON is currently being prepared for release in the

PromethlON Early Access Programme (PEAP).” See id.

IV. THE TECHNOLOGY AT ISSUE

l7. The technology at issue relates generally to single-molecule nucleic acid

sequencing systems and reagents, consumables, and software for use with same. Nucleic acid

sequencing determines the precise order of the building blocks, or nucleotides, of nucleic acids,

the most common example of which is DNA. DNA sequencing is used for a wide range of

applications, including scientific research directed at inter alia, (i) identifying and characterizing

medically relevant changes in genes and other DNA mutations and sequence variations, (ii)

determining the causes or risks of genetic disease, (iii) understanding the evolution of organisms,

and (iv) identifying species and organisms.

V. THE ACCUSED PRODUCTS

18. Pursuant to l9 C.F.R. 2lO.l2(a)(l2), the Accused Products may be described as

single-molecule nucleic acid sequencing systems and reagents, consumables, and software for
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use with same. Systems using the patented technology allow researchers to carry out procedures

such as DNA sequencing. The Accused Products include, but are not limited to, Oxford’s

MinlON and PromethION devices, reagents, and consumables for use with these devices,

including at least the following products:

a. New User Starter Pack with Nanopore Kit;

b. Nanopore Sequencing Starter Pack;

c. Enhanced Starter Pack;

d. Basic Starter Pack;

e. MinlON Mk lB sequencing device;

f. Flow Cells; ~

g. Nanopore Sequencing Kits;

h. Ligation Sequencing Kit 2D;

i. reagent kits, barcoding kits, expansion packs, and wash kits;

j. the MinKNOW and EPI2ME Desktop Agent software;

k. PromethION Early Access Programme Bundle;

l. PromethION Starter Pack; and

m. PromethlON benchtop instrument;

See Exhibit 5 (claim charts showing infringement). IAs required by Commission Rule

2l0.12(a)(9)(x), photographs of the MinlON Mk 1B sequencing device are attached as Exhibit

29. Photographs of the PromethION benchtop instrument are attached as Exhibit 53.

' This Section contains merely a shorthand summary of products currently accused of
infringement by PacBio. These descriptions, and the examples given therein, are not intended to
exclusively define or otherwise limit the categories of Accused Products. PacBio expects that
Respondents will introduce additional products in the future that will infringe the ’l46 patent.
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VI. THE ’146 PATENT

A. Identification of the Patent, Ownership, and Licensing

19. The ’l46 patent, entitled “Compositions and methods for nucleic acid sequencing,”

issued on August 2, 2016, to inventors Kevin Travers, Geoff Otto, Stephen Turner, Cheryl

Heiner, and Congcong Ma. As required by Commission Rule 210.l2(a)(9)(i), a certified copy of

the ’146 patent is attached to the complaint as Exhibit 1.

20. PacBio owns by assignment the entire right, title, and interest to and in the ’146

patent. As required by Commission Rule 210.12(a)(9)(ii), a copy of the assignment history for

the parent application to the ’146 patent is attached as Exhibit 2.2 .

21. The ’146 patent issued from U.S. Patent Application No. 13/866,603, filed on

April 19, 2013, which is continuation of U.S. patent application Ser. No. 13/403,789, filed Feb.

23, 2012, now U.S. Pat. No. 8,455,193, which is a continuation of U.S. patent application Ser.

No. 12/413,258, filed Mar. 27, 2009, now U.S. Pat. No. 8,153,375, which claims the benefit of

Provisional U.S. Patent Application No. 61/072,160, filed Mar. 28, 2008, and Provisional U.S.

Patent Application No. 61/099,696, filed Sep. 24, 2008.

22. As required by Commission Rule 210.12(c)(1), four copies of the prosecution

histories for the ’146 patent have been submitted with this Complaint as Appendix A.3

23. As required by Commission Rule 210.12(c)(2), the cited references for the ’l46

patent have also been submitted with this Complaint as Appendix B.

2 A certified copy of the assignment history has been ordered and will be submitted upon
receipt.

3 A certified copy of the file history has been ordered and will be submitted upon receipt.
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24. The ’l46 patent has twenty-seven claims: three independent claims and twenty

four dependent claims. 

25. A list of licensees is attached as Appendix C.

B. Non-Technical Description of the Invention4

26. The ’l46 patent relates generally to a method for sequencing nucleic acid

molecules using a novel nucleic acid template such that one can improve the accuracy of the

sequence information. Briefly, the method involves sequencing double-stranded nucleic acid

templates that are linked at least at one end by a linker (for example, a “hairpin”) as shown in the

figure below:

zoo

\ 202

Ci " 5'/' 5. rr
206 204

Exhibit l [’146 patent] at Fig. 2A. In the figure, the linker (e.g., “hairpin”) is labeled as 206, and

the components of the double-stranded portion of the nucleic acid template are labeled as 202

and 204. By virtue of the base pairing rules that apply to nucleic acids, strands 202 and 204 are

complementary to one another and contain redundant DNA sequence information. 

27. In the methods of the i146 patent, a single-molecule sequencing process (as

opposed to an ensemble sequencing process typically using a clonal population of molecules) is

applied to the nucleic acid template. The sequencing process is illustrated in the figure below by

the dashed arrow:

4 This Complaint, including this section, does not, and is not intended to, construe or limit
the scope or meaning of the ‘146 patent or any of its claims.
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Id. at Fig. 3A. One first sequences one of the strands (e.g., the bottom strand above) to obtain the

sequence A, then the linker to obtain the sequence B, and then finally the opposite strand (e.g.,

the top strand above) to obtain the sequence A’. Again, by virtue of the base pairing rules that

apply to nucleic acids, the sequences A and A’ are complementary. By comparing the resultsifor

A and A‘, one can make a consensus determination of the sequence of DNA bases, thus

improving the accuracy of the sequencing process. This technique overcame a long-standing

accuracy problem typical for methods that sequence only a single DNA molecule at a time.

C. Foreign Counterparts to the ’l46 Patent '

28. The following foreign patents and patent applications correspond to the ’146

patent:

Patent/Application N0. Status
Intemational PCT‘Application

Publication No. WO2009/120374
Published on October 1, 2009 (currently inactive)

European Patent No. 2,274,449 Issued on December 23, 2015 —Validated in Great
Britain, Switzerland, and Germany

Australian Patent No. 2009229157 Issued on May 14, 2016
Brazil Patent Application No.

P10909212-9
Application Date March 27, 2009

Canadian Patent Application No.
2719747

Application Date March 27, 2009

Chinese Patent No. ZL
2009801 15750.0

Granted on March 18, 2015

Indian Patent Application No.
6817/CHENP/2010

Published on July 1, 2011

Japanese Patent Application No.
5018222011

Application Date March 27, 2009 (currently inactive)

Mexican Patent Application of
Unknown Number

Application Date March 27, 2009 (currently inactive)
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International PCT Application Published on October 1, 2009 (currently inactive)
Publication N0. WO2009/1 20374

European Patent Application Published on July 20, 2016
Publication No. 3045542

Australian Patent Application No. Application Date March 27, 2009
20152021 ll

Chinese Patent Application Published on August 26, 2016
Publication No. 104862383

European Application N0. Application Date March 27, 2009
161892161

29. No other foreign patents or patent applications corresponding to the ’l46 patent

have been filed, abandoned, withdrawn, or rejected.

VII. UNLAWFUL AND UNFAIR ACTS OF PROPOSED RESPONDENTS

A. Direct Infringement by Oxford

30. On information and belief, Oxford manufactures, assembles, packages, tests,

and/or purchases the Accused Products outside the United States, specifically, at least in the UK.

Oxford then imports into the United States, sells for importation, and/or sells Within the United

States after importation, the Accused Products. On 1I'1f0I'I‘l'18[101’land belief, Oxford directly

infringes the Asserted Claims, i.e., claims 1, 5-7, 10, 14, 16-21, and 23-25 of the ’l46 patent

when it uses the Accused Products within the United states. An exemplary claim chart

comparing the Asserted Claims to the MinION and PromethION devices is attached as Exhibit 5.

The exhibits cited in the claim chart are attached as Appendix E. The MinION and PromethION

devices (and the consumables and reagents for use with these products) are representative of the

larger group of Oxford nanopore-based DNA sequencing products that constitute the Accused

Products at issue in this investigation. Further discovery may reveal additional infringing Oxford

products and/or models.
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31. To better illustrate Oxford’s infringement and illuminate the content of the

accompanying infringement claim chart, a detailed description of the Accused Products and the

infringing workflow is provided below.

32. The Accused Products are single-molecule nucleic acid sequencing systems, such

as the MinION device and PromethION device, and reagents, consumables, and software for use

with same. Two views of a representative MinlON device are shown below:

a M

rs

" ””"’)]f; .5,»‘.~.=zl"l"If"II§l ’ ' "' ‘

:"r?vg

. _ 0

: ‘1' .

r I > V >» _

l»‘lg|.n4.(.»\).\-l1'nl()N“Id (ll) lbw cell (C) nampcn: m'my(lm1w|<imlmmmm cells muouflnwl lmflifiud. uilh p:n'niss'mnmm
(lcfonl Nunnpom).

Exhibit 30; Exhibit 31 at 292. The top image shows a working MinlON device, and the bottom

view shows the interior of the device. The portion labeled “C” in the above photograph depicts a

flow cell with an array of individual nanopores. Nanopores are tiny holes embedded into a

membrane and are formed by inserting proteins that have a hollow tube through their center into

a polymer membrane, as shown in the image below:
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See Exhibit 32. The Accused Products each include one or more flow cells that include a

“nanopore array.”

33. While the MinlON instrument includes a single flow cell, the Pr0methION

instrument includes 48 flow cells and has been described as a “whole box of MinION

sequencers.” Exhibit 19. A representative PromethION instrument with its 48 flow cells is shown

below:
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Id.
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34. To sequence DNA, one first applies a voltage across the membrane such that an

electrical current flows through the hole. A strand of DNA is then drawn through the hole:

"R

11
1

¢
a __d zul III-I6.

Exhibit 32; Exhibit 57. As the DNA passes through the hole, it disrupts the electrical current that

is passing through the hole. To evaluate the sequence, one can attempt to correlate the level of

disruption with the DNA bases that are passing through the hole.

35. Among the problems with this approach is that the sequence evaluation suffers

from significant accuracy issues. One publication described poor accuracy as the “Achilles heel”

of nanopore-based sequencing. See Exhibit 31 at 292. To overcome this problem, Oxford

utilizes what it refers to as a “2D read.” As stated on Oxford’s website, the term “2D read refers

to both the template and complement strand being sequenced as it translocates through the

nanopore; two looks at the same DNAfragment. This is facilitated by a hairpin adapter added to

one end of the fragment.” See Exhibit 33; see also Exhibit 31 at 292 (“The addition of a hairpin

adapter to double-stranded DNA allows sequencing of both strands, forward and reverse,

generating a 2D read and a consensus sequence with improved errors rates.”).

36. So that Oxford can perform “2D reads,” Oxford utilizes sample preparation

techniques that allow it to prepare DNA samples with a hairpin adapter attached at one end of
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their DNA fragment. These sample preparation techniques are packaged into kits. One such kitlis

the “Nanopore Sequencing Kit,” which provides a “library preparation method for sequencing

genomic DNA, amplicons and cDNA that prepares the sample for ‘ZD’ sequencing (sequencing

both the template and complement strands of the DNA) and is compatible with all flow cells.”

Exhibit 1().

37. The sample preparation process includes several steps, one of which is “adapter

ligation.” As shown in the figure below, the “adapter” ligation step results in a template with

hairpin (shown in blue) that is essentially identical to the sample templates described in the ’146

patent:
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Fig. 1 Schematic representation of ligation-based 2D librarypreparation

See Exhibit 34. With the hairpin adapter in place, Oxford sequences the first strand of the DNA

sample, then the adapter, and then the second strand of the DNA sample, which is the precise

method disclosed in the ‘l46 patent. As noted above, Oxford explains on its website that this

gives the user “two looks at the same DNA fragment,” allowing a significant improvement in

accuracy. See Exhibit 33.
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38. Notably, Oxford’s statements during the prosecution of its own recent U.S. patent

applications proclaim the surprising advantages offered by 2D reads:

Linking the two strands of a double stranded nucleic acid template with a hairpin
containing adaptor prior to sequencing provides a number of surprising and
unexpected advantages that are neither taught nor disclosed by the cited
references. Interrogating each position in the original template nucleic twice
(once on the sense strand and once on the antisense strand) gives greater certainty
that each position in the nucleic acid has been observed. Combining the current
data for each position in the sense and anti-sense strands generates an aggregate
call of a greater quality score than would be possible with a single observation.
This ensures that the quality of the sequence data generated is much higher, with a
reduced potential for misidentified base calls or completely missed bases.

See Exhibit 35 at ll.

39. On information and belief, Oxf0rd’s sequencing instruments are utilized in

conjunction with various software components. See, e.g., Exhibit 6 (describing the Nanopore

Sequencing Starter Pack’s workflow). One piece of software is referred to as “MinKNOW,” and

is installed on a desktop, laptop, or notebook computer and is used for controlling the device.

40. Additional software is used for analyzing the raw data that emerges from the

device and converting that data to a DNA sequence. This process is referred to as “base calling.”

On information and belief, base calling software is provided by proposed respondent Metrichor

in connection with a principal-agent relationship, contractual arrangement, orjoint enterprise it is

engaged in with the other two proposed respondents. For the MinlON devices, the base calling

software is provided via a cloud-based service, which, on information and belief, includes

computers in the United States hosted by Amazon Web Services. See Exhibit 36 at 4 (“During

runs both the MinKNOW and the EPIZME desktop agent require access to the AWS [Amazon

Web Services] IP ranges currently listed here.”). On information and belief, base calling for the

PromethlON instrument is performed on software that is local to the instrument and housed in a

“compute module.” See Exhibit 37. As an Oxford Applications Manager explained in a
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November 2015 report, “[w]ith the PromethlON, it won’t really be feasible to do cloud-based

base calling,just because it’s somuch data.” Exhibit 26.

41. Oxford directly infringes when it (l) prepares a 2D library of nucleic acids for

sequencing, (2) applies that 2D library to the flow cell in one of its sequencing devices (e.g., an

imported MinlON or PromethION device), and (3) performs 2D sequencing on the nucleic acids.

For instance, claim l4 of the ’l46 patent is as follows:

l4. A method of generating nucleotide sequence data for nucleic acid sequencing
template molecules, comprising:

providing said nucleic acid sequencing template molecules, each of said
nucleic acid sequencing template molecules consisting of: two nucleic acid
strands that are fully complementary to each other and are linked at their one
end by a connecting nucleic acid that links a 3' end of one strand of the two
nucleic acid strands to a 5' end of another strand of the two nucleic acid
strands; "

performing at least one single-molecule sequencing process on each of said
nucleic acid sequencing template molecules, each of said at least one single
molecule sequencing process consisting of sequencing only one single
template molecule of said nucleic acid sequencing template molecules; and

monitoring said at least one single molecule sequencing process, thereby
generating nucleotide sequence data for each of said two nucleic acid
strands of each of said nucleic acid sequencing template molecules, and

comparing the sequence data of the two nucleic acid strands from the same
nucleic acid template molecule of said nucleic acid sequencing template
molecules.

The preparation of the 2D nucleic acid library meets the “providing step” of the claim because it

results in template molecules consisting of two nucleic strands that are fully complementary and

that are linked by a “connecting nucleic acid” (e.g., the “hairpin”) that links the 3’ end of one

strand to the 5’ end of another strand. The application of the library to the imported MinION or

PromethION flow cell and the process of passing the individual DNA molecules through

nanopores satisfies the “performing” step because this process is a “single-molecule” sequencing

process in which only a single molecule is sequenced at a time. Collecting the signal that
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results from this process and filtering this signal through the Metrichor “base calling” process

meets the “monitoring” claim element because it generates sequence data for each of the two

strands in the single molecule templates. And finally, the comparison of the sequence data for the

complementary strands in the “2D reads” satisfies the “comparing” step. An exemplary claim

chart comparing the Asserted Claims to the MinION and Prometh1ON devices is attached as

Exhibit 5. The exhibits cited in the claim chart are attached as Appendix E.

B. Indirect Infringement by Oxford

42. Just as Oxford directly infringes when it uses the Accused Products in the United

States to perform the techniques described above and in Exhibit 5, so too do Oxford’s customers,

including, for example, Harvard University (see Exhibit 14), University of California, San

Francisco (see Exhibit 15), University of California, Santa Cruz (see Exhibit 16), Cold Spring

Harbor Laboratory (see Exhibit 17), and Columbia University (see Exhibit 18), each of which

has used the Accused Products in the United States. As documented below, Oxford induces

and/or contributes to this infringement.

1. Oxford’s Inducement of Infringement

43. On information and belief, Oxford is liable for inducing its customers’

infringement of at least claims 1, 5-7, 10, 14, 16-21, and 23-25 the ’l46 patent pursuant to 35

U.S.C. § 271 (b).

44. On information and belief, Oxford acted with knowledge of or willful blindness to

its customers’ underlying infringement. Indeed, on information and belief, Oxford has been

aware of the ’146 patent since at least its issuance on August 2, 2016. In a March 20, 2015

rejection, the Patent Office cited the application that led to the ’146 patent as prior art against one

of Oxf0rd’s own patent filings. See Exhibit 38. Subsequently, Oxford unsuccessfully attempted

to pre-date the application that led to the ’146 patent through an affidavit pursuant to 37 C.F.R. §
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1.131 from Oxford Principal Scientist Brian McKeown. See Exhibit 39. On information and

belief, by virtue of these events, Oxford has been on notice of and has been monitoring the

applications in the family of the ’l46. patent, and was thus aware of the issuance of the ’l46

patent. Regardless, Oxford has been aware of the ’l46 patent since at least the filing of this

Complaint by virtue of the fact that Oxford was served with a copy of this Complaint upon its

filing. Because Oxford has knowledge of the ’l46 patent, Oxford induces such infringing acts

with the knowledge and specific intent that its actions would induce actual infringement of

the ’l46 patent. Oxford has induced infringement through a range of activities related to its

single-molecule nucleic acid sequencing systems and the reagents, consumables, and software

for use with same, examples of which are documented below.

45. First, on information and belief, Oxford has induced infringement by selling,

selling for importation, and importing the Accused Products (including the MinlON and

PromethION devices) and consumables and reagents for use with the Accused Products with the

knowledge and specific intent that customers will use these products to infringe by performing

the claimed sequencing methods. For instance, Oxford’s MinION devices are currently sold as

part of a bundle that Oxford refersto as the “MinlON Starter Pack.” See Exhibit 6. When a user

purchases a MinlON Starter Pack, the user receives the following components: (1) the MinlON

device itself, (2) MinION Flow Cells for use in the MinION device,‘ (3) a test cell for use in the

MinION device, (4) Nanopore Sequencing kit(s), (5) a wash kit, and (6) a USB cable. See

Exhibit 6. Notably Oxford sells a “Nanopore Sequencing Kit,” which provides a “library

preparation method for sequencing genomic DNA, amplicohs and cDNA that prepares the

sample for ‘2D’ sequencing (sequencing both the template and complement strands of the DNA)

and is compatible with all flow cells.” See Exhibit l0. Oxford induces infringement by selling,
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selling for importation, and importing these and other consumables for use with the Accused

Products.

46. Second, Oxford has induced infringement by controlling the distribution channels

for its Accused Products with the knowledge and specific intent that its distribution methods will

cause its customers to infringe by performing the claimed sequencing methods. For instance, in

order to use MinION or to gain access to the PromethlON Early Access Programme (“PEAP”),

each of Oxford’s customers must agree to Oxford’s “Terms and Conditions,” which encourage

each participant to conduct certain “control experiments” that use the MinION or PromethION to

perform DNA sequencing in a manner covered by the ’146 patent. See Exhibit 40 at 1.2. As part

of these “control experiments,” when the performance of the MinlON device is observed to be

appropriate, users are to “formally notify Oxford Nanopore that you have satisfied that the

outcome is suitable for your own experiments.” See Exhibit 41. Based on its knowledge of

the ’l46 patent, Oxford knows that these “control experiments” infringe one or more of the

Asserted Claims.

47. Third, on information and belief, Oxford actively induces others to infringe the

Asserted Claims through its provision of directions, demonstrations, guides, manuals, training

materials, and other materials that encourage the infringing use of the Accused Products. Most

importantly, Oxford provides guidance that specifically encourages its customers to perform 2D

reads by touting the increased accuracy they offer. Although Oxford offers a “Rapid Sequencing

Starter Pack” that can be used to produce “ID reads,” Oxford explains that when “using 2D

reads produced by the Nanopore Sequencing Kit protocol with R9 MinION Flow Cell, higher

accuracy is achieved compared to that of 1D reads from the Rapid Sequencing Kit protocol.”
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See Exhibit 54. Oxford’s website includes diagrams that specifically teach the protocols needed

for conducting 2D reads:
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See Exhibit 34. Oxford has encouraged the use of 2D reads. For instance, researchers in a 2015

publication stated that they “prepared libraries as recommended” by Oxford to include a “hairpin

adaptor that permits consecutive reading of the template and complement strands by the

nanopore.” Exhibit 42 at 351.

48. Other activities by Oxford further encourage and assist its customers to infringe.

For instance, Oxford advertises on its website that customers are able to “ask questions of

Oxford Nanopore support staff,” thus providing an additional example of how Oxford

encourages them to use the products in an infringing manner. See Exhibit 43. As another

example, users of the Accused Products have access to the Nanopore community, which “helps

new users get started and encourages discussion and collaborative experimentation using our

disruptive technology.” See Exhibit 44. ‘
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49. Finally, on information and belief, Oxford induces infringement by distributing

software products with the knowledge and the specific intent to encourage and facilitate the use

of the Accused Products to infringe. For instance, upon receiving the MinlON Starter Pack, a

user undergoes a setup to install two pieces of software on a desktop, laptop, or notebook

computer. Exhibit 6 (describing the Nanopore Sequencing Starter Pack’s workflow). The first

piece of software is referred to as “MinKNOW,” and constitutes software for controlling the

MinlON device. The second piece of software is referred to as the EPI2ME Desktop Agent data

analysis interface and allows customers to utilize Oxford’s cloud-based base calling algorithm.

This software facilitates the use by Oxford’s customers of 2D reads, and hence induces

infringement.

2. Oxford’s Contributory Infringement

50. On information and belief, Oxford also contributorily infringes the Asserted

Claims through its sale and offers to sell within the United States and/or imports into the United

States of components of the Accused Products and/or Accused Products for use in practicing a

process, constituting a material part of the Asserted Claims, knowing the same to be especially

made or especially adapted for use in an infringement of the ’l46 patent, and not a staple article

or commodity of commerce suitable for substantial non-infringing use.

51. For example, on information and belief, Oxford’s MinlON devices are currently

sold as part of a bundle that Oxford refers to as the “MinlON Starter Pack.” See Exhibit 6. The

“MinlON Starter Pack” currently comes in two versions: the Nanopore Sequencing Starter Pack

and the Rapid Sequencing Starter Pack. The Nanopore Sequencing Starter Pack includes a

library preparation kit that can only be used for generating 2D reads. As the description of this

product on Oxford’s website states: “Produces 2D reads (2D looks at the same region of DNA

via a hairpin adapter)?’ Id On information and belief, Oxf0rd’s Nanopore Sequencing Starter
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Pack thus has no substantial non-infringing use. On information and belief, Oxford knows that

the Nanopore Sequencing Starter Pack and/or its individual components constitute a material part

of the inventions of the ’l46 patent and that they are not a staple article or commodity of

commerce suitable for substantial noninfringing use.

52. As another example, Oxford sells a stand-alone “Nanopore Sequencing Kit,”

which provides a “library preparation method for sequencing genomic DNA, amplicons and

cDNA that prepares the sample for ‘2D’ sequencing (sequencing both the template and

complement strands of the DNA) and is compatible with all flow cells.” See Exhibit 10. On

information and belief, because this kit is “compatible with all flow cells,” customers may use it

with any of Oxford’s nanopore-based sequencing device to prepare libraries for generating 2D

reads. Because this product is used solely for generating 2D reads, it has no substantial non

infringing use. On information and belief, Oxford knows that the Nanopore Sequencing Kit

and/or its individual components constitute a material part of the inventions of the ’l46 patent

and that they are not a staple article or commodity of commerce suitable for substantial

noninfringing use.

VIII. SPECIFIC INSTANCES OF UNFAIR IMPORTATION AND SALE

53. On information and belief, Oxford manufactures the Accused Products at least in

the UK, and then imports them into the United States, sells them for importation into the United

States, and/or sells them within the United States after importation.

54. For example, Oxford sells for importation, imports, sells after importation, and

distributes the Accused Products to users in the United States at least through its sales of the

following devices:

a. Min[ON Mk 1B — New User Starter Pack with Nanopore Kit (“Nanopore
Sequencing Starter Pack”), which retails for $1,000 and contains the MinION Mk
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1B sequencing device, two MinION flow cells, a Nanopore sequencing kit, and
access to the Nanopore community (see Exhibit 6);

b. MinION Flow Cells, which are sold in single packs, or packs of l2, 24, or 48 cells,
for $900, $9,480, $16,200, and $24,000, respectively (see Exhibit 7);

c. MinION Nanopore Sequencing Kits, which retail for $599 (see Exhibit 8; Exhibit
9; Exhibit 10);

d. a variety of reagent kits, barcoding kits, expansion packs, and wash kits (see
Exhibit I 1); and

e. the MinKNOW and EPl2ME Desktop Agent software.

55. Oxford has admitted “that it designs, manufactures, imports and/or sells in the

United States certain nanopores andproducts containing nanopores.” See Exhibit 12 at W 20, 58.

56. Oxford has furthermore admitted that “there are purchasers of MinION devices in

the United States” and that Oxford “continues to make available for purchase in the United

States MinION devices.” See id. at 111]50, 51, 53.

57. Oxford’s website also indicates that Oxford has shipped its MinION devices to

customers in the United States. In order to purchase a MinION device from Oxford’s website, for

example, a customer must register with its “Nanopore community.” See Exhibit 13. The

registration page has a “Country” drop-down menu, and the second option is “United States.”

See id; see also Exhibit 55 (“New kits and Flow Cells to provide users with 5-10Gb per MinION

Flow Cell started shipping on 17th October 2016.”).

58. Oxford’s customers in the United States have published numerous articles

describing or mentioning their experience using the MinION device. See, e.g., Exhibit 14 at 8,

lines 2-7 (used at Harvard)]; Exhibit 15 at 3 (used at University of California, San Francisco);

Exhibit 16 (used at the University of California, Santa Cruz); Exhibit 17 at 1 (used in Cold

Spring, NY); Exhibit 18 (used in New York).
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59. On information belief, a Prometh1ON device and a number of MinION devices

were imported into the United States and displayed at the MinION Community Meeting at the

New York Genome Center on December 3, 2015. See Exhibit 19. Exhibit 19 is a print-out from

biostars.org and shows photographs of the PromethION and MinION devices on display at the

New York Genome Center. Oxford has also admitted, as a Respondent in the 991 Investigation,

that a PromethION prototype was shown at a conference in the United States. See Exhibit 20 at 1

n.2. Oxford has imported additional units of the Prometh1ON, as explained in the following

paragraph. _

60. On‘ information and belief, Oxford has established a program to import and

distribute the PromethION devices to users in the United States. This program is called the

PromethION Early Access Programme (“PEAP”). The PEAP allows participants to purchase the

PromethION device if they agree to the terms and conditions and pay a $75,000 deposit for the

device. See Exhibit 21. On September 29, 2016, Oxford announced that PromethION “[d]evices

have been installed in the US and EU and flow cells are being shipped imminently.” See Exhibit

45. On October 11, 2016, Oxford announced that the queue for early access to the PromethlON

was “nearly full,” and that beginning Friday, October 14, 2016, “people interested in using

PromethION will be able to purchase a bundle that includes the relevant flow cells and kits.” See

Exhibit 22; see also Exhibit 23. The Prometh1ON Early Access Programme Bundle is currently

for sale for $135,000. See Exhibit 46.

61. Oxford also has offices in Massachusetts and New York, and, on information and

belief, these offices provide customer support for the Accused Products. See Exhibit 24.

62. Accordingly, on information and belief, Oxford has imported and continues to

import the Accused Products into the United States.
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IX. HARMONIZED TARIFF SCHEDULE ITEM NUMBERS

63. On information and belief, the Accused Products fall within at least the following

classifications of the Harmonized Tariff Schedule (“HTS”) of the United States: 9027.50.40,

9027.90.54, 8479.89.98, 3507.90.70, and 3822.00.50. The HTS numbers are intended to be for

illustration only and are not exclusive of the products accused of infringement. The HTS number

is not intended to limit the scope of the investigation.

X. RELATED LITIGATION

64. There is no co-pending litigation between the parties, and the ’l46 patent has not

been the subject of any other foreign or domestic court or agency litigation.

XI. THE DOMESTIC INDUSTRY

65. A domestic industry exists, as defined under 19 U.S.C. § l337(a)(3)(A), (B), and

(C), comprising significant investments in plant and equipment, significant employment of labor

and capital, and substantial investments in the exploitation of the ’l46 patent through

engineering and research and development.

66. PacBio makes extensive use of the inventions claimed in the ’l46 patent. Since its

founding, PacBio has sold three different SMRT® sequencing instruments, all of which were

developed and manufactured in the United States: (1) the PacBio® RS, (2) the PacBio RS II, and

(3) the SequelTMsystem. PacBio also provides reagents and consumables, software, and support

services for these sequencing instruments. Thus, all of PacBio’s product offerings are directly

related to its SMRT® Sequencing Platform. As set forth in greater detail below, PacBio’s

SMRT® Sequencing Platform has utilized or currently utilizes the ’l46 patent. Indeed, PacBio

considers the ’l46 patent to be critical to the SMRT® Sequencing Platform, as the patented

technology comprises a significant aspect of its overall functionality. Moreover, PacBio had

active research and development investments on the technologies claimed in the ’l46 patent at
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the time the invention was made. For example, the ’146 patent has five named PacBio inventors,

who were employed as scientists in the United States by PacBio at the time of the invention,

around 2008. Some of these inventors are still employed at PacBio. The investments in these and

other scientists in the U.S. before, during, and after the filing of the ‘146 invention have resulted

in the ongoing value generated by the’ 146 patent.

67. As set forth in the accompanying declaration of Benjamin Gong, since 2011,

PacBio has had over $281M in revenue from the sale of its instruments and consumables and

from the provision of services related to its SMRT® sequencing products. Most of this revenue

has come from customers in the United States. See Exhibit 3 119. For instance, in the fiscal year

2015, 73% of PacBio’s revenue was connected to customers in the United States. Id. 1]12.

A. Significant Investments in Plant & Equipment

68. PacBio has made significant investment in plant and equipment for the design and

manufacture of its SMRT® sequencing products that practice the ’146 patent. PacBio’s

headquarters are located in Menlo Park, California. Id. 1] 14. There, PacBio also operates a

172,000 sq. ft. facility for research, development, and manufacturing. This facility encompasses

the space that was used to manufacture the PacBio RS and PacBio RS 11instruments and that is

now used to manufacture the Sequel system. The facility further encompasses the research

facilities that PacBio utilizes to improve upon its existing products and develop additional

SMRT® sequencing products that exploit the ’146 patent. Id. Substantially all of the research,

development, design, engineering, manufacturing, and testing of the PacBio products that

practice the ‘146 patent was done by PacBio employees using or working within this PacBio

facility in the United States. The expenditures on plant and equipment are set forth in the

accompanying Confidential Declaration of Benjamin Gong, Exhibit 3 at {[1114-17.
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B. Significant Employment of Labor & Capital

69. PacBio has been and is engaged in the significant employment of labor and

capital with respect to the PacBio products that practice the ’l46 patent. PacBio employs full

time scientists, researchers, engineers, and manufacturing personnel who develop and

manufacture the domestic industry devices that use the ’146 patent. Most of PacBio’s employees

are located in Menlo Park, Califomia. (Id at 20.) Detailed information regarding PacBio’s

significant employment of labor and capital may be found in the accompanying Confidential

Declaration of Benjamin Gong. See id. W 18-21.

C. Substantial Investments in Exploitation Through Engineering and Research
l & Development

70. PacBio has made substantial investments in its SMRT® sequencing products that

practice the ’146 patent, including by way of example, investments in engineering, research, and

development. Substantially all of the research, development, design, engineering, and testing of

the PacBio products that practice the ’146 patent was done by PacBio employees working within

the United States at PacBio’s Menlo Park facility. Id. fll22. In particular, the PacBio products that

practice the ’146 patent were conceived, researched, and developed in the United States. Detailed

information regarding PacBio’s R&D expenditures may be found in the accompanying

Confidential Declaration of Benjamin Gong. See id. W 22-23. PacBio has also established in the

United States an extensive support program for its SMRT® sequencing products. See id. fll23.

Information regarding the domestic expenditures associated with PacBio’s support program are

also set forth in the accompanying Confidential Declaration of Benjamin Gong. See id. W 23.

D. PacBio’s Practice of the ’146Patent

71. As noted above, since its founding, PacBio has sold three different sequencing

instruments based on its SMRT® technology: (1) the PacBio RS, (2) the PacBio RS II, and (3)

28



the Sequel system. All of these SMRT® sequencing systems utilize the ’l46 patent, as

documented further below. l 

72. The SMRT® sequencing system is a sequencing method in which a single sample

DNA template molecule is contacted with a single enzyme that is anchored to the surface of a

very small volume. The enzyme that is used in SMRT® sequencing is known as “DNA

polymerase,” and it is capable of synthesizing a strand of DNA that is complementary to (and

that hence contains the same sequence information as) the sample DNA template that is supplied

by the customer.

73. To determine the sequence, PacBio’s SMRT® technology is able to track in real

time the individual DNA bases (i.e., A, G, T, or C) that the DNA polymerase enzyme adds to the

complementary strand of DNA it is manufacturing. As shown in__the figure below, PacBio’s

SMRT® technology system is able to do this by isolating individual enzymes and template DNA

molecules in their own detection volume, which allows PacBio’s SMRT® system to_capture

optical events associated with the addition of the individual nucleotide bases:
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74. SMRT® sequencing is a departure from the predominant methods of DNA
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Exhibit 47 at 134.

sequencing at the time it was invented, in which the sequencing reaction is stopped after every

base incorporation to determine the type of nucleotide that was added to the DNA template (i.e.,

whether it was A, G, T, or C). Because the sequencing reaction is never stopped, SMRT®

sequencing has been described as “ultra-fast.” Exhibit 48 at 1138. Likewise, because the

sequencing reaction proceeds naturally, SMRT® sequencing allows one to sequence much

longer stretches of DNA as compared to traditional methods. Id.

75. While single molecule sequencing methods such as SMRT® sequencing and

nanopore sequencing have such advantages, they also tend to have relatively low single-pass

accuracy. PacBio scientists realized that by linking forward and reverse strands of a double
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stranded DNA sample, a template could be formed whereby a single molecule sequencing

process carried out on that molecule would provide information about both the forward strand

and the complementary reverse strand in one single molecule sequencing process, resulting in

higher sequencing accuracy for that molecule. This advantage can be obtained by linking the

strands at one end, or by linking the strands at both ends, producing a circular molecule.

76. For use with its SMRT® sequencing products, PacBio circularizes a double

stranded fragment of genomic DNA by attaching hairpin adaptors to each end of the double

stranded fragment. PacBio’s hairpin adaptors are oligonucleotides with a nucleotide sequence

that can partially base-pair onto itself, forming a partially double-stranded stem-loop structure:

.....»‘

£551"?

\/
HairpinAdaptors

Cf Exhibit 49 at 3, Fig. A (“showing the general structure of the double-stranded stem-loop

structure”). The double-stranded ends of the hairpin adaptors are ligated onto the ends of the

double-stranded DNA fragment to be sequenced:
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Ligating the hairpin adaptors to the double-stranded DNA fragment and then separating the

complementary strands of the DNA creates a circular DNA template. This template is referred to

by PacBio as a SMRTbellTMtemplate.

77. [n PacBio’s SMRT® sequencing system, the DNA polymerase enzyme proceeds

around the circular template, manufacturing a complementary strand of DNA until the

polymerase either “falls” off of the template or no longer has activity. The polymerase can

proceed all the way around the template, sometimes multiple times, thus gathering sequence

information from both the forward and reverse strands in a single sequencing reaction, as shown

in the figure below:
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78. An exemplary claim chart illustrating how this process meets a representative

claim of the ’l46 patent is attached as Exhibit 4. The exhibits cited in the claim chart are

attached as Appendix D.

79. PacBio’s current and ongoing investments include improvements to various

aspects of the Sequel System, including sequencing chips, chemical reagents, and software,
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which will practice the ’l46 patent in the same manner that the Sequel system currently does.

Specifically, the Sequel System will continue to utilize PacBi0’s SMRT® sequencing-by

synthesis technique using circular single-molecule DNA templates formed by adding hairpin

adapters to both ends of a double-stranded DNA fragment, and will continue to sequence DNA

by monitoring the synthesis of DNA by a single DNA polymerase anchored to the surface of a

zero mode waveguide.

XII. RELIEF REQUESTED

80. WHEREFORE, by reason of the foregoing, PacBio respectfully requests that the

U.S. International Trade Commission:

(a) Institute an immediate investigation, pursuant to Section 337 of the Tariff Act of

1930, as amended, 19 U.S.C. § l337(a)(l)(B)(i) and (b)(l), with respect to violations of Section

337 based on the importation, sale for importation, and sale after importation, into the United

States of Respondents’ Accused Products that infringe one or more claims of the ’l46 patent;

(b) Schedule and conduct a hearing on said unlawful acts and, following said hearing;

(c) Render a determination that the importation, sale for importation, and/or sale after

importation of Respondents’ Accused Products constitutes one or more violations of Section 337

of the TariffAct of 1930, as amended 19 U.S.C. § 1337;

(d) lssue a pennanent exclusion order, pursuant to 19 U.S.C. § l337(d)(l), barring

from entry into the United States all Accused Products made by or on behalf of Respondents,

that infringe one or more Asserted Claims of the ’l46-patent;

(e) Issue a permanent cease and desist order, pursuant to 19 U.S.C. § l337(f),

prohibiting Respondents and others acting on their behalf from importing, selling, marketing,

advertising, distributing, offering for sale, transporting (except for exportation), installing,
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servicing, and soliciting U.S. agents or distributors for, infringing Accused Products that infringe

one or more Asserted Claims of the ’146 patent; and

(f) Impose a bond upon Respondents’ importation of infringing articles during the

60-day Presidential review period pursuant to 19 U.S.C. § l337(j); and

(g) Grant such other and further relief as the Commission deems Just and proper

based on the facts determined by the investigation and the authority of the Commission

Dated: November 2, 2016 Respectfully Submitted,

Edward R. Reines
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Robert T. Vlasis
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