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I. BACKGROUND
A. ILLUMINA

1. Nlumina 1s a publicly traded, for-profit Delaware corporation founded in 1998, with its
headquarters in San Diego, California. (PX0061 at 004 (Illumina 2020 Form 10-K)).

2. Mlumina’s principal product offerings are short-read NGS instruments used for DNA
sequencing and associated consumables, analytical software, and ancillary service
contracts. (PX0061 at 005 (TIllumina 2020 Form 10-K)).

3 The majority of Illumina’s revenue comes from the sale of NGS instruments and
consumables. (PX0061 at 007-08 (Illumina 2020 Form 10-K)).

INlumina Is a Dominant Provider of Next Generation Sequencing
Platforms

4, Ilumina describes itself as “the global leader in sequencing- and array-based solutions for
genetic and genomic analysis.” (PX0061 at 005 (Illumina 2020 Form 10-K)).

o Ilumina has “an extensive intellectual property portfolio,” including ownership or
exclusive licenses to over 900 U.S. patents and 600 pending U.S. patent applications.
(PX0061 at 009 (Illumina 2020 Form 10-K)).

6.

(PX5027 (Illumina) at 009
camera)).

7.

} (PX5027 (Illumina) at 009
camera)).

8. Tlumina sells a variety of NGS sequencing instruments, including the “high-throughput”
NovaSeq model; “mid-throughput” NextSeq models; and “low-throughput” MiSeq,
MiniSeq, and 1Seq models. (PX0091 (Illumina) at 011-013 (Illumina Source Book, August
2020); see PX0114, [lumina Sequencing Platforms,
https://www.illumina.com/systems/sequencing-platforms.html (last visited Feb. 4, 2022)
(listing Illumina sequencing platforms).

9. Ilumina’s instruments are “based on [Illumina’s] proprietary technologies.” (PX0061 at
007 (Illumina 2020 Form 10-K)).

10.

} (PX6056 (Illumina) at 018 (Illumia, Narrative
Response to Second Request, Mar. 1, 2021) (in camera)).
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11.  In 2020, Illumina’s instrument sales accounted for 13 percent of Illumina’s total revenue.
(PX0061 at 007 (Illumina 2020 Form 10-K)).

12. INlumina offers consumables, which include reagents, flow cells, and microarrays.
(PX0061 at 007 (Illumina 2020 Form 10-K)).

13.  There are two primary types of consumables involved in NGS: library preparation or
sample preparation reagents, and core consumables. (PX7045 (Chudova (Guardant) IHT
at 83-84)).

14.  Library preparation reagents are used to prepare a sample for testing, for example by
replicating DNA of interest so that it may be more easily examined. (PX7040 (Getty
(Guardant) IHT at 63-64)).

15.  Core consumables are reagents that must be used together with an instrument to implement
a sequencing assay, such as a flow cell. (PX7063 (Berry (Illumina) IHT at 28); PX7045
(Chudova (Guardant) IHT at 83-84)).

16.  Dr. Aravanis of Illumina testified that consumables are “the materials that are actually
consumed in a sequencing run” and explained that for “every sequencing run you need a
new set of consumables, but you use the same instrument.” (Aravanis (Illumina) Tr. 1845-

46).

17.  According to Illumina’s Nicole Berry, Illumina is “the only supplier of the core
consumables that run on [Illumina’s] instrumentation.” (PX7063 (Berry (Illumina) IHT at
28)).

18.  Illumina’s consumables are “based on [Illumina’s] proprietary technologies.” (PX0061 at

007 (Ilumina 2020 Form 10-K)).

2. Formation of Grail

a) Ilumina Began Researching MCED Test as Part of a Larger
Exploration of cfDNA Technology

19.  Inearly 2013, Illumina acquired Verinata Health, Inc. (“Verinata”). (DeSouza (Illumina)
Tr. at 2420).

20.  Verinata was a provider of non-invasive prenatal tests that utilized NGS technology.
(Chudova (Guardant) Tr. at 1143-44).

21.  Around the time of Illumina’s acquisition of Verinata, NIPT companies including Natera
and Sequenom had observed cancer signals when performing NIPTs. (PX7060 (Naclerio
(Illumina) IHT at 33-34, 35-37)).

22. Subsequent to its acquisition of Verinata, [llumina observed cancer signals in its NIPT
tests. (PX2184 (Illumina) at 001 (E-mail from R. Klausner, Illumina, to N. Naclerio,
Illumina, Mar. 8, 2014)).
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23.  In mid-2015, a team within Illumina including Jay Flatley assembled a presentation
proposing the creation of a new company to develop a blood-based cancer detection test.
(PX2007 (Illumina) at 013 (Illumina, ScreenCo Opportunity Overview, July 30, 2015)).
The presentation stated: “Illumina is uniquely positioned to pioneer this field today.
Forward pricing to ScreenCo enables the R&D to sequence at depths that are cost-
prohibitive to others[.]” (PX2007 (Illumina) at 013 (Illumina, ScreenCo Opportunity
Overview, July 30, 2015)).

b) [lumina Formed Grail in 2015-2016

24.  Illumina’s leadership considered several reasons to form Grail as a separate company,
rather than a unit within Illumina. (PX2005 (Illumina) at 012 (Illumina, ScreenCo: Early
Cancer Detection on a Global Scale, 2015)). According to a 2015 Illumina presentation,
forming a new startup would enable Grail to “retain[] and attract[] best-in-class people
through equity, culture, and quality of the science.” (PX2005 (Illumina) at 012 (Illumina,
ScreenCo: Early Cancer Detection on a Global Scale, 2015)).

25. In a July 14, 2015, e-mail, Rick Klausner, Illumina’s Chief Medical Officer, wrote to other
Illumina executives that creating a separate company would also protect Illumina.
(PX2006 (Illumina) at 001 (E-mail from R. Klausner, Illumina, to M. Stapley et al.,
[lumina, July 14, 2015)).

26.  Klausner wrote that creating a separate company would protect Illumina by “[n]ot
competing with [[llumina’s] customers™; “[b]eing able to fail without consequences to
Illumina stock”; and “[b]eing able to create a novel clinical and consumer brand.” (PX2006
(Illumina) at 001 (E-mail from R. Klausner, [llumina, to M. Stapley et al., [llumina, July

14, 2015)).

27.  Forming a separate company would allow Illumina to attract additional investment for
Grail. (PX2006 (Illumina) at 001 (E-mail from R. Klausner, Illumina, to M. Stapley et al.,
[llumina, July 14, 2015)).

28.  Illumina’s leadership assessed that creating a separate company would allow Grail to be

“more nimble”: “make decisions more quickly [and] . . . change directions more quickly.”
(PX7089 (Naclerio (Illumina) Dep. at 253)).

29.  InJanuary 2016, Illumina formed Grail as a separate corporate entity. (PX2543 (Illumina)
at 001 (Illumina, Grail FAQs, Jan. 11, 2016)). At the time of Grail’s creation, Illumina
held a controlling stake in Grail. (PX2543 (Illumina) at 001 (Illumina, Grail FAQs, Jan.
11, 2016)).

30.  While Illumina controlled Grail, [llumina provided Grail with “forward pricing.” (PX7089
(Naclerio (Illumina) Dep. at 250)). “Forward pricing” meant that Illumina charged Grail
what Illumina expected its prices to be a number of years in the future. (PX7089 (Naclerio
(Illumina) Dep. at 250)). The impact of providing forward pricing to Grail was that
Illumina gave Grail discounts on reagents. (PX7089 (Naclerio (Illumina) Dep. at 251)).
Dr. Naclerio negotiated Grail’s initial supply agreements for Illumina. (PX7089 (Naclerio
(Illumina) Dep. at 250)). Dr. Naclerio stated that it would have been difficult for Grail to

3
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develop its MCED test without forward pricing. (PX7060 (Naclerio (Illumina) IHT at 201-
202)).

31.  Tllumina formed Grail or “ScreenCo” because the “complexity of cancer biology, number
of cancers, combined with multiple technical approaches [would] require significant R&D
investment.” (PX2005 (Illumina) at 018 (ScreenCo: Early Cancer Detection on a Global
Scale Presentation, 2015)).

32.  Illumina incorporated Grail in Delaware in September 2015 as a wholly-owned subsidiary
of lllumina. (PX4082 (Grail) at 167, 211 (Email attaching Grail 2020 S-1/Amended, Sept.
2020)).

33. Grail subsequently raised $100 million in Series A financing from investors including

Tlumina, Arch Ventures, Bill Gates, and Jeff Bezos. (RX0667 (Illumina) at 002 (Email
from J. Flatley, Illumina, to W. Rastetter, Illumina, attaching “Illumina Forms New

Company to Enable Early Cancer Detection via Blood Based Screening,” Jan. 10, 2016;
PX2069 (Tllumina) at 005 (Python Board Approval, Dec. 20, 2015)).

34. By forming Grail, Illumina assessed that it could “capitalize on [the] screening market
years earlier AND own a substantial portion of the value created.” (PX2069 (Illumina) at
018 (Python Board Approval, Dec. 20, 2015)).

35.
PX2069 (Illumina) at

005-006 (Python Board Approval, Dec. 20, 2015) (in camera)).

36.  In an internal 2015 document, Illumina identified preferential, low-cost access to Illumina
sequencing technology as a competitive advantage for Grail: Grail “is uniquely positioned
to pioneer this field . . . at depths that are cost prohibitive for others.” (PX2005 (Illumina)
at 009 (ScreenCo: Early Cancer Detection on a Global Scale, 2015); see PX2069 (Illumina)
at 018 (Python Board Approval, Dec. 20, 2015) (1dentifying the “cost of sequencing” as
the first among four “most significant barriers and drivers of liquid biopsy innovation and
adoption”)).

37.  Tlumina initially offered a 75 percent discount on Illumina products for use in Grail’s
“Foundational Study and commercial screening.” (PX2557 (Illumina) at 017 (Minutes of
the Meeting of the Board of Directors of Illumina, Inc., Dec. 20, 2015).

38. Illumina forecast that the 75 percent discount offered to Grail would generate
approximately “$100M savings to Python [Grail] over [the] first 3 years.” (PX2557
(Illumina) at 017 (Minutes of the Meeting of the Board of Directors of Illumina, Inc., Dec.
20, 2015)).

39.  As set forth in Section VIL.D.1. below, contemporaneous statements and testimony from
Tlumina executives as well as ordinary course documents show that Illumina identified
tools that could favor its then-subsidiary Grail relative to its rivals and that the Illumina-
Grail relationship changed from collaborator to customer following the spinoff of Grail.
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3. Spinoff of Grail (Reducing Ownership to Less Than 50 Percent)

o, | ° < (G
at 211 (Email from B. Cornelius, Latham & Watkins, to C. Gartin, Morgan Stanley,
attaching Grail 2020 S-1/Amended, Sept. 2020); PX6049 (Grail) at 103 (Narrative
Response to Second Request, Mar. 1, 2021) (in camera)).

41. } (PX6049 (Grail) at 103

arrative Response to Second Request, Mar. 1, 2021) (in camera)).

42.

1 (PX0054 (Grail Closes Over $900 Million Initial Investment in Series B
Financing to Develop Blood Tests to Detect Cancer Early, Mar. 1, 2017 (in camera)); see
also deSouza (Illumina) Tr. 2202).

43.

2 arrative Response
to Second Request, Mar. 1, 2021 (in camer a)) PX2 541 (Illumina) at 004 (Interim Review:
K2-Grail, Feb. 2, 2017) (in camera)).

44.  Tllumina sold Grail to outside investors in 2017 because the amount of investment required
to develop Grail’s MCED test was “untenable.” (PX7057 (Flatley (Illumina) IHT at 157-
60)).

45.  Tlumina CEO Francis deSouza testified that Illumina’s 2017 reduction of its interest in
Grail changed Illumina’s relationship from an affiliate relationship to a customer
relationship. (DeSouza (Illumina) Tr. 2207).

46.  After the 2017 financing round, Illumina ceased providing special discounts to Grail.

(DeSouza (Tllumina) Tr. 2207).

47.  An INlumina investor Q&A document reviewed by Jay Flatley states that Illumina’s
reduction of its stake in Grail “actually leveled the playing field” for Illumina’s other
customers. (PX2406 (Illumina) at 005 (E-mail from J. Flatley, Illumina, to F. deSouza et
al., Illumina, Jan. 2, 2017)).

48. Prior to Illumina’s reduction in its interest in Grail, “[Grail] had access to technology and
pricing that was preferential fo [Illumina’s] customers.” (PX2406 (Illumina) at 005 (E-
mail from J. Flatley, Illumina, to F. deSouza et al., Illumina, Jan. 2, 2017)).

49.  After lllumina’s reduction of its stake in Grail, Grail had “access to technology on [the]
same terms and price as [[llumina’s] other large customers.” (PX2406 (Illumina) at 005
(E-mail from J. Flatley, Illumina, to F. deSouza et al., Illumina, Jan. 2, 2017)). The
Nlumina Q&A document states that Illumina “believe[d] that this [would] accelerate the
liquid biopsy market for all.” (PX2406 (Illumina) at 005 (E-mail from J. Flatley, Illumina,
to F. deSouza et al., Illumina, Jan. 2, 2017)).
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50. By 2017, Grail had expanded its clinical trials from one study involving 50,000 individuals
to five clinical trials involving over a million individuals. (PX2149 (Illumina) at 002-003
(Email from M. Stapley, lllumina, to D. Moriarty, lllumina, attaching Grail white paper,
Sep. 24, 2016)).

51.  As a result of Grail expanding its clinical trials, Grail’s research and development
projections moved back by two years and its associated costs increased from approximately
$400 million to $1.5 billion. (PX7057 (Flatley (Illumina) IHT at 158-159)).

52.  According to former CEO and Board Chairman, Mr. Jay Flatley, in light of Illumina’s
control of Grail, Grail’s increased spending without corresponding revenues would have
significantly diluted Illumina’s reported earnings. (PX7079 (Flatley (Illumina) Dep.
at 146-147)).

53.  According to former Illumina CEO and board chairman Jay Flatley, Illumina’s board
determined that that its shareholders would not have tolerated this magnitude of dilution
from Grail spending without corresponding revenues. (PX7057 (Flatley (Illumina) IHT
at 159)).

54.  In a November 4, 2016 email, Mr. Flatley explained to a Grail executives that “[Illumina
had] concerns that relinquishing control of Grail could result in the “[l]Joss of [h]uge
[u]pside potential in market value of GRAIL,” the “[l]oss of [r]oyalty future value to
[Mllumina],” and a potential “[i]mpact to [Illumina’s] external credibility.” (PX2411
(Illumina) at 002 (Email from J. Flatley, Illumina, to J. Huber, Grail, et al., Nov. 4, 2016)).

55.  Francis deSouza stated publicly in June 2017:

There are 70-plus players now in the liquid biopsy space. We want to encourage
them to look at all different avenues because this is important and the outcome’s
terrific for mankind. There are different points of view. There are companies
that believe it’s going to be a combination of ultra-deep screening of the blood
samples plus tissue, whole transcriptome analysis to identify tissue of origin.
And to be honest, I think people are approaching it slightly differently and the
market will sort of determine where the biology is and what the right answer is.
In every case though, we’re talking about a lot of sequencing.

(PX0376 at 007 (Illumina Inc. at Goldman Sachs Global Healthcare Conference, FD (Fair
Disclosure) Wire, Conference Call Transcript, June 13, 2017)).

56. At the same conference, deSouza stated of the liquid biopsy market: “[W]e want to
encourage that market because that market, I think, is very promising from a patient
perspective, but it uses a lot of sequencing.” (PX0376 at 007 (Illumina Inc. at Goldman
Sachs Global Healthcare Conference, FD (Fair Disclosure) Wire, Conference Call
Transcript, June 13, 2017)).

57.  Mr. Flatley testified that, prior to the spin-off of Grail, Illumina was hesitant to “go after
markets . . . using a subsidiary of Illumina . . . that could compete more favorably with
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existing customers [Illumina] had in the marketplace.” (PX7057 (Flatley (Illumina) THT
at 166)).

58.  According to Illumina’s former CEO and board member Jay Flatley, Illumina determined
that its customers might not want to participate in markets where Illumina had a presence,
in part “because they’d believe that Illumina could always underprice them if we wanted
to.” (PX7057 (Flatley (Illumina) IHT at 167)).

59.  Ina 2017 presentation to Sands Capital Management, Illumina told investors “We spun out
Grail to encourage investment into many different NGS-based companies focused on early
cancer detection to have as many shots on goal as possible.” (PX2561 (Illumina) at 017
(Email from J. Cunningham, Illumina, to F. deSouza, lllumina, Oct. 30, 2020, attaching
Sands Capital Management Call); deSouza (Illumina) Tr. 2204-5).

60.

Respondents’ Pretrial Brief at 2, Aug. 18, 2021; see also PX4291 (Grail

caniera

61.  Illumina stated in internal Q&A bullets that divesting Grail would “accelerate the liquid
biopsy market for all.” (PX2406 (Illumina) at 005 (email from J. Flatley, Illumina, to E.
Endicott, Illumina, Jan. 2, 2017, attaching Illumina/Grail Q&A, Jan. 2, 2017)).

(in camera); PX6049 (Grail) at 031 (Grail. Narrative Response to Second
in camera)). {

RX1371
at 01012

(in camera)).

63.  As noted in Illumina’s Board Minutes, when Illumina owned a majority stake in Grail
Tlumina provided Grail with preferential terms and agreed not to “launch, invest in, or
provide special discounts to competitive business[es].” (PX2557 (Illumina) at 017
(Minutes of the Meeting of the Board of Directors of Illumina, Inc., Dec. 20, 2015);
PX2541 (Illumina) at 008 (Interim Review K-2 Grail presentation, Feb. 2, 2017)).

64.  As an independent company, Grail will move from a “collaborator” in assay development
and software and data analysis to merely a “customer.” (PX2541 (Illumina) at 008 (Interim
Review K-2 Grail presentation, Feb. 2, 2017)).

65. Prior to Illumina spinning Grail out, Illumina treated Grail as a “collaborator” co-
developing Grail’s project development process, assay development workflow, software

7
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and data analysis, and designed a kit specially for Grail. (PX2541 (Illumina) at 008
(Interim Review K-2 Grail presentation, Feb. 2, 2017)).

66.  Illumina’s ordinary course documents charted the “[c]hanging business dynamic” between
Tlumina and Grail after the spinoff. The “[c]hanging business dynamic will result in
Ilumina functioning as a supplier compared to a product development partner,” noting that
Grail will shift from being a “collaborator” to a “customer.” In this relationship, Illumina
would limit their assistance in Grail’s project development process, assay development
workflow, and software and data analysis. (PX2541 (Illumina) at 008, 010 (Interim
Review K-2 Grail presentation, Feb. 2, 2017 (“Illumina and Grail no longer collaborating
on developing [library prep] and sequencing kits”))).

67.  After the spinoff, lllumina provided Grail “RUO kits” instead of the customized kits Grail
was originally receiving. (PX2541 (Illumina) at 008, 014 (Illumina, Interim Review K-2
Grail presentation, Feb. 2, 2017)).

68. —
} (Berry (Illumina) Tr. 988 (in camera)).

B. GRAIL

69. Grail’s principal office and laboratory is located in Menlo Park, CA. (PX4082 (Grail) at
130 (Email attaching Grail 2020 S-1/Amended, Sept. 2020)).

70.  Aaron Freidin, Grail SVP of Finance, testified that Grail has completed four separate
rounds of financing. (Freidin (Grail) Tr. 3015-16).

71
} (PX4082 (Grail) at 086 (Emai

attaching Grail 2020 S-1/Amended, Sept. 2020); Freidin (Grail) Tr. 3015-16; PX5023
(Illumina) at 003 (Tllumina, Project Grail, Phil Febbo & Corporate Development, Mar.
2020) (in camera)).

72, —} (PX5045 (Grail) at 014 (Grail, Grail Board
Session Meeting Maternials, Sept. 10, 2020) (in camera)).

73. Grail has employees across a diverse range of functions including R&D, sales, market

access, and government and regulatory affairs. (RX0874 (Grail) at 001 (Grail
Organizational Structure, Aug. 26, 2020)).

I: Grail’s Galleri MCED Test

74. Grail’s flagship test 1s its MCED test, called Galleri. (RX3256 (Grail, Our Products,
https://grail.com/our-products) (last visited Aug. 12, 2021); RX3255 (Grail, The Galleri
Test, https://www.galleri.com/the-galleri-test) (last visited Aug. 12, 2021)).
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a) Galleri Is an MCED Test Designed to Be Used by Asymptomatic

Individuals

, Narrative Response to Second Request,
Mar. 1, 2021) (in c‘mnem) see also P‘(4§77 (Grail) at 006, 032 (Grail, Early Cancer
Detection: Investor Presentation, Dec. 2020) (in camera)).

76.  Dr. Ofman testified that the Galleri test i1s intended to be used as a screening test for
asymptomatic populations. (Ofman (Grail) Tr. 3431).

71
1 (RX3255 (Grail, The
ast visited Aug. 12, 2021);

Galleri Test, https://www.galleri.com/the-galleri-test
(Jamshidi (Grail) Tr. 4042-43 (in camera)).

v | (' (Gri) T+ 4052 o
camera)).

79. Grail claims that Galleri has the ability to detect over 50 cancers from a single blood draw.
(RX3256 (Grail, Our Products, https://grail.com/our-products) (last visited Aug. 12,
2021); RX3255 (Grail, The Galleri Test, https://www.galleri.com/the-galleri-test) (last
visited Aug. 12, 2021); see infra Section X, Appendix B (Galleri Has Not Been Clinically
Shown to Provide Early Detection of More Than 50 Cancers in an Asymptomatic
Population))).

80.  Grail has not presented clinical evidence that Galleri can provide “early detection” of more
than 50 cancer types. (See Section X, Appendix B (Galleri Has Not Been Clinically Shown

to Provide Early Detection of More Than 50 Cancers in an Asymptomatic Population)
below)).

81. To date, Grail has presented clinical evidence that the Galleri test can detect seven types of
Stage I-III cancer in an asymptomatic screening population. (Cote Tr. 4000-01; RX3041
at 005 (Interim Results of Pathfinder, June 4, 2021) (showing seven cancers as being
detected in stages one through three: head and neck, liver/bile duct, lung, lymphoma, ovary,
pancreas, and small intestine); see generally Section X, Appendix B (Galleri Has Not Been
Clinically Shown to Provide Early Detection of More Than 50 Cancers in an Asymptomatic
Population) below)).

at 014 (Grail, Narrative Response to

Second Request, Mar. 1, 2021) (in camera)).

83.

(PX6049 (Grail) at 014 (Grail, Narrative Response
to Second Request, Mar. 1, 2021) (in camera)).

9
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b) Galleri Launched as an LDT in April 2021

84.

(PX4171 (Grail) at 030 (Grail Board of Directors Meeting Presentation, Aug. 20, 2019) (in
camera)).

85.

(in camera); see PX4160 (Grail) at 094 (Grail, Session Meeting
Materials, Nov. 10, 2020) (in camera) ({
)

86. } (PX6061 (Grail) at 013 (Grail,
Responses and Objections to the Federal Trade Commission’s First Set of Interrogatories,
May 3, 2021) (in camera)).

87. }
(PX6049 (Grail) at 020 (Grail, Narrative Response to Second Request, Mar. 1, 2021) (in
camera); see also PX5044 (Grail) at 003 (Grail LRP Review, Aug. 20, 2020) (in camera

88. To sell the Galler1 test as an LDT, Grail 1s targeting large, self-insured employers;
concierge medicine practices; executive health programs: and other physicians whose
clients have the financial means to enroll in preventative health programs. (PX4082 (Grail)
at 009, 011 (Email attaching Grail 2020 S-1/Amended, Sept. 2020)).

&9.

(Grail, “Responses and Objections to the Federal Trade Commission’s First Set of
Interrogatories,” May 3, 2021) (in camera)).

90. As of trial, Grail {

Tr. 3372, 33 in camera)y;

10
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91. !
Porta

(4

92, At trial, Illumina and Grail’s CEOs testified that Grail’s Galleri test cost $949 out of
pocket. (Bishop (Grail) Tr. 1322, 1404; deSouza (Illumina) Tr. 2342).

Tr. 464; Otman Tr. 3372 (in camera);

93.  In the September 21, 2020 investor call where Illumina CEO Francis deSouza announced
that Illumina would acquire Grail, deSouza stated that the price of Galler1 would start at
$1,200. (PX2575 (lllumina) at 070 (Illumina M&A Call, Sept. 21, 2020)).

94. Grail Chief Medical Officer Joshua Ofman testified: “we don’t expect that large U.S.
payers are going to provide coverage for the [Galleri] test without FDA approval.” (Ofian
(Grail) Tr. 3319-20).

93.
Ofman (Grail) Tr. 3352-54 (in camera)
1); PX4209 (Grail) at 004-008 (Grail,
Market Access Strategy, June 2020) (in camera) (
e
96.

} (PX7062 (Kollu (Grail), IHT at 166-167) (in camera)).

97. Grail’s Chief Medical Officer, Dr. Josh Ofman, testified at trial that Grail has assembled a
capable team m Washington, D.C., to advocate for accelerated Medicare coverage of
Galleri and MCED tests. (Ofman (Grail) Tr. 3356-57, 3450).

c)—
i

98.
(Bishop (Grail) Tr. 1441 (in camera)).
99,
(PX5044 (Grail) at 006-007 (Grail LRP Review, Aug. 20, 2020)
(in camera)).
100.

(PX5044 (Grail) at 010-11 (Grail LRP Review,

Aug. 20, 2020) (in camera)).

101. _
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} (Bishop (Grail) Tr.

1441-43 (in camera)).

sk
=}
b2

} (PX5044 (Grail) at 023 (Grail LRP Review,

Aug. 20, 2020) (in camera)).

103.
} (PX5044 (Grail) at 024 (Grail LRP Review,
Aug. 20, 2020) (in camera)).
104.
1 (PX4016 (Grail) at 025 (Grail,
Grail Strategy Planning Roadmap (Workshop #2), Sept. 2, 2020) (in camera) (
}): PX4491 (Grail) at 007, 035-043 (Grail, Board of
Directors Meeting, Apr. 30, 2019) (in camera)).
105.
106. } (PX5044
107. (Ofman (Grail) Tr. 3351 (in
camera); PX7069 (Bishop (Grail) IHT at 193-94);: PX4082 (Grail) at 011 (Email attaching
Grail 2020 S-1/Amended, Sept. 2020)).
108.
Ofman
(Grail) Tr. 3351 (in camera); see PX7069 (Bishop (Grail) IHT at 193-4); PX4082 (Grail)
at 011 (Email attaching Grail 2021 S-1/Amended, Sept. 2020): see also Febbo (Illumina
Tr. 4430 (in camera) (
109.

} (PX5044 (Grail)

at 018 (Grail LRP Review, Aug. 20, 2020) (in camera)).

"
H

110.  Dr. Joshua Ofman, Grail’s Chief Medical Officer, testified that the clinical study program
Grail has launched as an independent company is “one of the largest I've seen.” (Ofman
(Grail) Tr. 3445).
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111. As of September 2021, Grail has enrolled over 130,000 participants in clinical studies.
(PX0390 (ClinicalTrials.gov Search Results for “Grail,” Sept. 23, 2021)).

112.  Grail has partnered with the Mayo Clinic, Cleveland Clinical, and Henry Ford Health
System for clinical studies. (Qadan (Illumina) Tr. 4263).

113. Grail began its clinical study program with the Circulating Cell-Free Genome Atlas
(“CCGA”) study, which Grail initiated “after Grail was spun out of Illumina and their —
the R&D was externalized.” (Ofman (Grail) Tr. 3291-92).

114. PX4430 (Grail) at 021
(in camera);,
PX6049 (Grail) at 015 (Grail, Narrative Response to Second Request, Mar. 1, 2021) (in

camera)).

115. In observational studies, test results are not returned to the patients but rather, the patients
are tracked over the duration of the study, and Grail compares the results of its tests with
the patients’ cancer diagnoses at the conclusion of a predetermined period. (PX7092
(Ofman (Grail) Dep. at 255-257)).

116. } (PX6049 at

Grail, Narrative Response to Second Request, Mar. 1, 2021) (in camera)).

117. The CCGA study comprises three substudies: CCGA-1, CCGA-2, and CCGA-3. (PX7069
(Bishop (Grail) IHT at 79)).

118.  Grail used CCGA-1 and CCGA-2 to develop Galleri and gather information about Galleri’s
performance. (PX7069 (Bishop (Grail) IHT at 80): PX6049 (Grail) at 016 (Grail, Narrative
Response to Second Request, Mar. 1, 2021

in camera)).

119. “} (PX6049 (Grail) at 014 (Grail, Narrative
Response to Second Request, Mar. 1, 2021) (in camera)).

120.

} (PX7092 (Ofman (Grail) Dep. at

252); PX6049 (Grail) at 016 (Grail, Narrative Response to Second Request, Mar. 1,
2021) (in camera)).

121.

(PX6049 (Grail) at 015 (Grail,

Narrative Response to Second Request, Mar. 1, 2021) (in camera)).

122.
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, U.S. National Library ot Medicine, The Circulating Cell-
free Genome Atlas Study (CCGA), https://clinicaltrials.gov/ct2/show/NCT02889978) (last
visited Jan. 3, 2022); PX6093 (Navathe Rebuttal Report) at 026-29 (in camera)).

123.  Shortly after Grail launched the CCGA study, 1t launched “two very large cohort studies,”
STRIVE and SUMMIT. (Ofman (Grail) Tr. 3293).

124,
(PX6049 (Grail) at 017 (Grail, Narrative Response to Second Request,
Mar. 1, 2021) (in camera)).
125.
PX7092 (Ofman (Grail) Dep. at 255-256); see PX6049 (Grail) at 017
(Grail, Narrative Response to Second Request, Mar. 1, 2021) (in camera)).
126.
(PX6049 (Grail) at 017 (Grail, Narrative Response to Second
Request, Mar. 1, 2021) (in camera)).
2
Ofman (Grail) Tr. 3294-95: PX4430 (Grail) at 021
(in camera); PX7092
(Ofman (Grail) Dep. at 256-257); PX6049 (Grail) at 017-18 (Grail, Narrative Response to
Second Request, Mar. 1, 2021) (in camera)).
128.
PX4430 (Grail) at 021
(in camera); PX6049 (Grail) at 017 (Grail,
Narrative Response to Second Request, Mar. 1, 2021) (in camera)).
129.

(PX6049 (Grail) at 018 (Grail,
Narrative Response to Second Request, Mar. 1, 2021) (in camera)).

130.
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} (PX6049 at 017 (Grail, Narrative Response to Second Request, Mar.
1, 2021) (in camera)).

131. Grail’s PATHFINDER 1 study is an interventional, real-world, clinical practice study of
6,600 individuals with no suspicion of cancer. (Ofman (Grail) Tr. 3293).

} (PX6049 (Grail)
at 017 (Grail, Narrative Response to Second Request, Mar. 1, 2021) (in camera)).

133. Based on the PATHFINDER study, the Galler: test has been shown to detect seven types
of stage one through three cancer in an asymptomatic screening population. (Cote Tr.
4000-01; RX3041 at 005 (Interim Results of Pathfinder. June 4, 2021) (showing 7 cancers
as being detected in stages one through three: head and neck, liver/bile duct, lung,
lymphoma, ovary, pancreas, and small intestine).

134.  Accordingly, the PATHFINDER test does not provide clinical evidence of Galleri’s ability
to screen for more than 50 types of cancer in an asymptomatic screening population. (Cote
Tr. 4000-02).

135.
Science, Medicine, and Technology Board Subcommittee Meeting Pre-Read, Mar. 7
2020) (in camera)).
136.
Dep. at 123):
Response to Second Request, Mar. 1, 2021) (in camera)).
137.
(PX6049 (Grail) at 019 (Grail, Narrative Response to Second Request, Mar. 1,
2021) (in camera)).
138.
1,2021) (in C(mlem))
139.

Narrative Response to Second Request, Mar. 1, 2021
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140.
PX6049 (Grail) at 019 (Grail, Narrative
Response to Second Request, Mar. 1, 2021) (in camera)).

141.  According to Dr. Patricia Deverka, one of Respondents’ retained expert witnesses, the UK
NHS study, as a “pragmatic clinical trial,” will generate “important evidence of clinical
utility” of the Gallen test. (RX6001 (Deverka Trial Dep. at 98)).

142. Dr. Ofinan testified that the UK. NHS study is the “largest, real-world, what we call a
pragmatic, randomized clinical trial” ever in genomics. (Ofman (Grail) Tr. 3293-94; see
also Freidin (Grail) Tr. 3008, 3161).

143.  Grail negotiated its agreement with NHS before [llumina acquired Grail. (Freidin (Grail)
Tr. 3161; see also Qadan (Illumina) Tr. 4263-64 (testifying that Grail accomplished its
partnership with NHS as an independent company without assistance from Illumina)).

144.
} (PX6049 (Grail) at 017 (Grail, Narrative Response to Second Request,
Mar. 1, 2021) (in camera)).
145.
PX4430 (Grail) at 021-022
(in camera)).
146.
(PX6049 (Grail) at 017 (Grail, Narrative Response to Second Request,
Mar. 1, 2021) (in camera)).
147.
} (RX3134 (National Institutes of Health, U.S.
Library of Medicine, Development Of A Blood Test To Improve The Performance Of
Breast Cancer Screening, https://clinicaltrials.gov/ct2/show/NCT03372902) (last visited
Jan. 3. 2022): PX6093 (Navathe Rebuttal Report) at 026-29 (in camera); PX6049 (Grail)
at 020 (Grail, Narrative Response to Second Request, Mar. 1, 2021) (in camera)).
148.
(PX6049 (Grail) at 019 (Grail,
Narrative Response to Second Request, Mar. 1, 2021) (in camera)).
149.

16
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150. } (PX7069 (Bishop (Grail)
IHT at 45) (in camera)).

} (PX6049
in camera)).

at 013 (Grail, Narrative Response to Second Request, Mar. 1. 2021

152. Diagnostic Aid to Cancer (“DAC”) tests are designed to confirm a cancer diagnosis by
using genomic data to predict the likelihood that a patient has a particular cancer. (PX7069
(Bishop (Grail) IHT at 69-70); PX7072 (deSouza (Illumina) IHT at 160-61)).

} (PX6049 (Grail) at 021 (Grail, Narrative Response to Secon
Request, Mar. 1, 2021) (in camera)).

} (PX7069 (Bishop
Grail) IHT at 45) (in camera)).

155. Minimal Residual Disease (“MRD?”) tests are designed to determine whether remnants of
cancer remain in a patient who has been treated for cancer. (PX7092 (Ofman) Dep. at 94);
PX7069 (Bishop) IHT at 71-72); PX6049 (Grail) at 013 (Grail. Narrative Response to
Second Request, Mar. 1, 2021

154.

156.
See (PX7069 (Bishop (Grail) IHT at 45, 69-72) (in camera)).
157.
(PX6049 (Grail) at 013 (Grail, Narrative Response to Second Request, Mar. 1, 2021) (in
camera)).
158.

} (PX6049 (Grail) at 021 (Grail, Narrative Response to Second
Request, Mar. 1, 2021) (in camera)).

17
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3. Grail’s Intellectual Property Holdings

159. Grail owns or co-owns “more than 170 pending patent applications globally, including
more than 90 pending U.S. non-provisional and provisional patent applications.” (PX4082
(Grail) at 128 (Email attaching Grail 2020 S-1/Amended, Sept. 2020)).

160. Grail holds “exclusive licenses to more than 230 issued or granted patents and more than
200 pending patent applications globally, including 30 issued U.S. patents.” (PX4082
(Grail) at 128 (Email attaching Grail 2020 S-1/Amended, Sept. 2020)).

161. Grail has entered into five license agreements with the Chinese University of Hong Kong,
pursuant to which the Chinese Umiversity of Hong Kong granted Grail “exclusive,
worldwide intellectual property licenses . . . for the use of certain nucleic acid sequencing
and analysis technologies in all fields under one license and in all field except prenatal
diagnostics, prognostications, or analysis under four licenses.” (PX4082 (Grail) at 129
(Email attaching Grail 2020 S-1/Amended, Sept. 2020)).

162.  Grail’s acquisition of Cirina was a building block for its patent portfolio: “In June 2017,
we acquired Hong Kong-based Cirina Limited, founded on the basis of the work of Dr.
Dennis Lo, a pioneer in clinical applications of cfDNA sequencing, which provided us with
a number of patents and exclusive licenses to patents related to the use of cfDNA for early
detection of cancer.” (PX4082 (Grail) at 086 (Email attaching Grail 2020 S-1/Amended,
Sept. 2020)

Freidin (Grai

Tr. 3079) (in camera).

(Freidmn (Grail) Tr.

in camera).

165. A May 2017 Grail board presentation stated that the acquisition of Cirina will “[e|nable
GRAIL to enforce early IP against GRAIL’s competitors.” (PX4620 (Grail) at 015 (Project
Knight — Board Update II, May 10, 2017)).

166. The May 2017 Grail board presentation recognized how the Cirina IP acquisition prevents
Grail from the burden of an “expensive litigation/expensive settlement if GRAIL were to
infringe.” (PX4620 (Grail) at 015 (Project Knight — Board Update II, May 10, 2017)).

167. The May 2017 Grail board presentation stated that “Cirina’s Intellectual Property assets
protect GRAIL’s commercial strategy and may constrain competitors.” (PX4620 (Grail)
at 004 (Project Knight — Board Update II, May 10, 2017)).

168. The Cirina transaction provided Grail with exclusive access to additional IP when Dr.
Dennis Lo agreed to join Grail’s Scientific Advisory Board, providing Grail with “rights
to future Lo IP also going to GRAIL (rather than competitors) — e.g., joining forces with
Lo, rather than competing with Lo[.]” (PX4620 (Grail) at 015 (Project Knight — Board
Update II, May 10, 2017)).

18
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169. Grail’s pre-Cirina IP related to specific barcode techniques. (PX4620 (Grail) at 015
(Project Knight — Board Update II, May 10, 2017)).

4. Grail Prepared to Go Public Prior to Acquisition

170.  Grail successfully raised $300 million as part of an “oversubscribed” Series C financing
round in May 2018, bringing its total equity raised to more than $1.5 billion. (PX0051 at
001 (Grail Announces $300 Million Raised in Oversubscribed Series C Financing, May
21, 2018)).

171.  Grail successfully raised $390 million as part of a Series D financing round in May 2020,
bringing its total equity raised to more than $1.9 billion. (PX0052 at 001-002 (Grail
Announces $390 Million Series D Financing, May 6, 2020)).

172.

PX4341] (Grail) at 001 (Email from H. Bishop (Grail) to B. Nelson (Gra1
(in camera)).

,Aug. 21, 2020)

173. Matthew Strom, Morgan Stanley Managing Director in the Healthcare Investment Banking
Group, testified that Morgan Stanley was “the exclusive financial advisor to Grail” m its
acquisition by llumina. (Strom (Morgan Stanley) Tr. 3473).

174. Morgan Stanley was “tasked to help GRAIL negotiate the transaction with Illumina,
evaluate potential alternatives, including an IPO, as well as complete due diligence and
help the board think about valuation and put the transaction in context from a financial
perspective for the board to -- other transactions as well as other alternatives.” (Strom
(Morgan Stanley) Tr. at 3474).

175. Morgan Stanley was the lead underwriter for Grail’s planned IPO. (Strom (Morgan
Stanley) Tr. 3591-92).

176. Morgan Stanley assisted Grail in preparing of its Form S-1, which is the registration
statement filed by a private company that enables it to sell public securities. (Strom
(Morgan Stanley) Tr. 3591-92).

177.  Grail filed its S-1 registration statement on September 9, 2020. (PX0053 (Grail Announces
Filing of Registration Statement for Proposed Initial Public Offering, Sept. 9, 2020)).

o
2

178.
PX4175
(Grail) at 029 (Grail Board Session Meeting Materials, Sept. 10, 2020) (in camera)).
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179.
PX4175
(Grail) at 029 (Grail Board Session Meeting Materials, Sept. 10, 2020) (in camera)).
180.
Strom (Morgan Stanley) Tr. at 3565 (in camera)).
181.
(PX4175
(Grail) at 029 (Grail Board Session Meeting Materials, Sept. 10, 2020) (in camera)).
182.
) Session Meeting
Materials, Sept. 10, 2020) (in camera)).
183.
(Grail Board Session Meeting Materials, Sept. 10, 2020) (in camera); see also PX8463
Morgan Stanley) at 007
(in camera) (
184.
Materials, Sept. 10, 2020
(in camera)
185.

} (PX4175 (Grail) at 030 (Grail
in camera); see also PX8463 (Morgan

Board Session Meeting Materials, Sept. 10, 2020

Stanley) at 007
(in camera)

20
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186.

b)
B
Strom (Morgan Stanley) Tr. at

3532 (in camera)).

} (PX4137 (Grail) at 008 e Roundtable, Sep.

30, 2020); see also PX7108 (Freidin (Grail) Dep. at 54-55) (in camera)).

187.

188. Because Illumina and Grail entered into an acquisition agreement on September 20, 2020,
Grail never went public. (PX7108 (Freidin (Grail) Dep. at 113)).

189.

} (Freidmn (Grail) Tr. 3072 (in camera)).

190. “
(Freidin (Grail) Tr. 3072 (in camera))

LS

} (Freidin (Grail) Tr. 3073 (in camera)).

192.

Tr. 3073-74 (in camera)).

193.  Grail did not approach any other life sciences companies that have successfully obtained
PMA approval for IVD tests about partnering or merging with Grail. (Ofman (Grail) Tr.
3447-49).

194.

in camera), PX8472
(in

Strom Tr. at 3573-75
(Morgan Stanley) at 028
camera)).

195.  If the Illumina-Grail transaction is unwound, investors have expressed interest “in making
a more significant investment in GRAIL should [GRAIL] choose to access the capital
markets.” (See, e.g., PX4468 (Grail) at 002 (Email from N. Cornell, Bluewater Life
Science Advisors, to J. Craighead, Grail, Apr. 13, 2021)).
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196. Grail’s VP of Investor Relations, John Craighead, told investors that Grail will be “well
positioned for any outcome” with the Illumina transaction. (PX4468 (Grail) at 001 (Email
from J. Craighead, Grail, to N. Cormnell, Bluewater Life Science Advisors, Apr. 16, 2021)):
see PX4467 (Grail) at 002 (Text message exchange between V. Demas, Grail, and H.
Kiarie, Grail, Mar. 31, 2021) (noting that “we can still IPO” if the Proposed Acquisition
falls through).

C. THE TRANSACTION

197.  On September 20, 2020, Illumina entered into an Agreement and Plan of Merger to acquire
Grail for total consideration of $8 billion, consisting of $3.5 billion in cash and $4.5 billion
in shares of Illumina common stock, subject to a collar. (PX0061 at 005 (Illumina 2020
Form 10-K): see also Bishop (Grail) Tr. 1353 (stating that the total transaction value for
the Grail acquisition was approximately $8 billion “[a]s measured by the common
accounting standards”); deSouza (Illumina) Tr. 2215; PX5048 at 002-03 (Grail,
Notification and Report Form, Oct. 9, 2020) (stating that on September 20, 2020,
Respondents entered into an Agreement and Plan of Merger for Illumina to acquire all of
Grail’s outstanding voting shares, for a combination of cash and stock consideration valued
at about $7.1 billion)).

198.

R

Freidin (Grail) Tr. 3070-71 (in camera)).

199.
Freidin (Grail) Tr. 3071 (in camera)).

200. Tlumina consummated its acquisition of Grail on August 18, 2021. (deSouza (Illumina)
Tr. 2234; Bishop (Grail) Tr. 1353; Berry (Illumina) Tr. 857).

201. TIlumina filed an 8-K report with the Securities and Exchange Commission as a result of
consummating the acquisition of Grail. (deSouza (Illumina) Tr. 2234).

202. Ilumina has now paid Grail the $8 billion consideration owed under the merger agreement.
(deSouza (Illumina) Tr. 2239)

203. m
} (deSouza (Illumina) Tr. 2282 (in camera)).

204. “Once the deal closed,” Illumina eliminated patent-related royalties that Grail previously
paid to Illumina. (deSouza (Illumina) Tr. 2358-59).

205. When Ilumina completed its acquisition of Grail, Illumina immediately eliminated the
royalty that Grail had been required to pay on all future sales. (Aravanis (Illumina) Tr.
1959).
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} (PX2488 (Illumina) at 009

(in camera)).

207. Jay Flatley, Chairman of the Illumina Board at the time of the acquisition, testified that
increasing shareholder value was one reason the Board approved the acquisition. (Flatley
(Illumina) Tr. 4095-96). Mr. Flatley expects the acquisition to increase both revenue and
profits once the Galleri test “got into the marketplace.” (Flatley (Illumina) Tr. 4096-97).

208.
(PX2316 (Illumina) at 008 (Email from J. Goswami, Illumina, to A. Qadan et al., Illumina,
attaching “Board of Directors M&A Landscape,” Apr. 29, 2020) (in camera).

209. Internal llumina documents indicate that Illumina intends to use its acquisition of Grail to

PX2465 (Illumina) at 003

(in camera)).

210. Tllumina’s Strategic Plan for 2021-2025 declares.

(PX2169 (Illumina) at 045 ( ; umia Strategic Plan 2021-20
Discussion Document,” Oct. 23, 2020) (in camera)).

=

211. According to Hllumina’s internal documents.

PX2465 (Illumina) at 003

(in camera)).

[ (]
2

in camera)).

]
il
L]
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} (PX2488 (Illumina) at 009 (in camera)).

214.
(PX2464 (Illumina) at
025, 036 (Illumina, April BoD M&A Strategy Presentation, Apr. 28, 2020) (in camera)).
2
215.
(PX2055
(Illumina) at 005 (Grail Integration Planning Update, Oct. 22, 2020) (in camera): see also
PX2008 (Illumina) at 015 (Board of Directors Strategic Plan, Nov. 4, 2020) (in camera)
: PX5032 (Illumina)
3.
216.

(PX2464 (Illumina) at 031, 039 (April BoD M&A Strategy Presentation, Apr. 28, 2020)
(in camera)).

217. In a September 2020 Illumina FAQ document relating to Illumina’s acquisition of Grail,
an “Employee FAQ” section stated: “We do not expect material synergies to the
transaction.” (PX2575 (Illumina) at 013 (E-mail from T. Friedman, Illumina, to J.
Cunningham, Illumina, Sept. 29, 2020)).

3 The Parties Closed the Transaction Despite the Possibilities of Fines,
Reputation Consequences, and Other Government Enforcement
Action

218. Tlumina closed the transaction despite knowing that doing so could result in the imposition
of “fines, penalties, remedies or restrictions” by government or regulatory authorities.
(PX0378 at 005 (Illumina Form 8-K, Aug. 18, 2021)).

219. TIllumina disclosed that consummating the transaction when it did could lead to “other
adverse consequences to, among other things, its reputation[.]” (PX0378 at 005 (Illumina
Form 8-K, Aug. 18, 2021); see also deSouza (Illumina) Tr. 2236-37 (stating that Illumina
decided to close the transaction despite the potential risk to its reputation)).

220. Tlumina acknowledged in an SEC filing that:

The European Commission had previously notified Illumina asserting that as a
result of the Referral [of the transaction for European Union merger review
under Article 22(1) of Council Regulation (EC) No 139/2004], pursuant to

24
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Article 22(4) of the EU Merger Regulation, Illumina was prohibited from
mmplementing the Acquisition (1) until the European Commission clears the
Acquisition under the EU Merger Regulation or (i1) until the European
Commission refuses the Referral, and therefore the European Commission’s
acceptance of the Referral continued the purported standstill on the completion
of the Acquisition until such time as the European Commission completes its
review and approves the Acquisition.

(PX0378 at 004 (Illumina Form 8-K, Aug. 18, 2021)).

221. Tllumina understood that by consummating the transaction during the pendency of the
European Commission’s review, it would “likely” cause the European Commission to seek
to fine Illumina:

As a result of Illumina’s decision to proceed with the completion of the
Acquisition during the pendency of the European Commission’s review, the
European Commission will likely seek to impose a fine on Illumina pursuant to
Article 14(2)(b) of the EU Merger Regulation of up to 10% of Illumina’s
consolidated annual turnover.

(PX0378 at 005 (Illumina Form 8-K, Aug. 18, 2021); see also deSouza (Illumina)
Tr. 2235 (stating that Illumina decided to close the transaction despite the
potential fines from the European Commission)).

222.  When Respondents closed the Acquisition despite a standstill order from the European
Commission, Respondents promised to hold Grail separate from Illumina, meaning that
Grail “will be run as a separate entity, and where it engages with Illumina, 1t will do so on
an arm’s length basis.” (deSouza (Illumina) Tr. 2463; see also PX2851 (Illumina) (Hold-
Separate Commitments, Aug. 18, 2021) (in camera

) (in camera)).

(PX2851 (Illumina) at 001

in camera)).

224, Tlumina publicly described its hold-separate commitment as “voluntarily offered.”
(PX0378 at 004 (Illumina Form 8-K, Aug. 18, 2021)).
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} (PX2851 (Illumina) at
002 (Hold-Separate Commitments) (in camera); see also PX0378 at 004 (Illumina Form
8-K, Aug. 18, 2021)).

226. On October 14, 2021, Illumina appointed its Chief Operations Officer, Bob Ragusa, as
Chief Executive Offer of Grail. (PX0405, (Illumina Appoints Ragusa as Chief Executive
Officer (CEO) of GRAIL, Oct. 14, 2021, https://www.illumina.com/company/news-
center/press-releases/press-release-details. html?newsid=2e72344d-ceaf-4453-868a-
423516a4ba49 (last visited Oct. 25, 2021)).

II. INDUSTRY BACKGROUND
A. CANCER IS THE SECOND LEADING CAUSE OF DEATH IN THE UNITED STATES

227. Cancer is the second-leading cause of death in the United States. (PX4095 (Grail) at 005
(A New War on Cancer, Investor Presentation, July 2020); Nolan (Freenome) Tr. 2724
Conroy (Exact) Tr. 1735; see RX3030 at 003 (American Cancer Society, Cancer Facts &
Figures 2019) (ACS estimated that over 1.7 million new cancer cases would be diagnosed
in 2019 in the United States)).

228. Approximately 630,000 Americans die from cancer each year. (PX4095 (Grail) at 005
(New War on Cancer, Investor Presentation, July 2020)).
229.

_}
PX8317 (Exact) at 004 (in camera)).

230. Cancer treatment costs the United States $150 billion annually. (PX4095 (Grail) at 005 (A
New War on Cancer, Investor Presentation, July 2020)).

B. CURRENT CANCER SCREENING METHODS
Cancer Screening Methods Currently Exist for Only a Handful of
Cancer Types

231. Single-cancer screening tests are used to identify five cancer types in the United States:
breast, cervical, colon, lung, and prostate. (Bishop (Grail) Tr. 1374; Ofman (Grail) Tr.
3308; Abrams Tr. at 3729).

232. “Standard of care” screening methods refer to existing cancer screening methods approved
and accepted in the medical field. (Lengauer (Third Rock Ventures) Tr. 168).

[ (PX 7040
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234,

} (Abrams Tr. at 3616-17; Conroy

Ir. 1736-37; PX7040 IHT at 26-27); PX5027 (Illumina) at 018

in camera

235. The USPSTF also recommends that clinicians offer prostate cancer screening, in the form
of a prostate-specific antigen (PSA) test, to a limited set of patients. (RX3729, USPSTF,
Final Recommendation Statement — Prostate Cancer: Screeming, May 8, 2018
(https://www.uspreventiveservicestaskforce.org/uspstf/recommendation/prostate-cancer-
screening (last visited July 16, 2021)).

236. The ACS also issues cancer screening guidelines in collaboration with cancer research
experts for various cancers including breast, colorectal, lung, cervix, and prostate cancer.
(Cance (American Cancer Society) Tr. 605-06).

237. Existing screening methods are highly effective at detecting these cancers in patients. (See,
e.g., PX2165 (Illumina) at 011 (Exact Sciences Q3 2020 Earnings Call, Oct. 27, 2020)).

}  (PX5024 (lumina) at 022 (Board of Directors M&A Landscape
Presentation, Apr. 28, 2020) (in camera)).

(PX5024 (Illumina) at 022 (Boar
2020) (in camera)).

of Directors M&A Landscape Presentation, Apr. 28,
240. Radiologic tests are used to screen for breast cancer and lung cancer. (Cance (American
Cancer Society) Tr. 606).

241. Pap smears and examinations of the human papilloma virus DNA in blood screen for
cervical cancer. (Cance (American Cancer Society) Tr. 606).

242. Examinations of prostate-specific antigen levels screen for prostate cancer. (Cance
(American Cancer Society) Tr. 606).

243. Colonoscopy is the gold standard for colon cancer screening. (Conroy (Exact) Tr. 1547).

244, Exact’s Cologuard test has also been approved by the FDA as a screening test for colon
cancer. (Conroy (Exact) Tr. 1547).

} (Conroy
Exact) Tr. 1736-37; Nolan (Freenome) Tr. 2725: PX2009 (Illumina) at 017 (April BoD
M&A Strategy Presentation, Apr. 28, 2020) (in camera); PX7040 (Getty (Guardant) IHT
at 32)).
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246.

[} (PX5027 (Illumina
in camera

}):; PX7040 (Getty
compliance with colorectal screening

65 percent
recommendations))).

247. An IHlumina Board document cites Grail for the proposition that
PX2009

(Illumina) at 017 (April BoD M&A Strategy Presentation, Apr. 28, 2020) (in camera)).

2. Most Cancers Detected at Late Stages, Leading to Poor Outcomes

248. The American Cancer Society’s Chief Medical and Scientific Officer, Dr. William Cance,
testified that “[t]oday, there is no screening test available for all but five cancers, meaning
that the vast majority of cancers are often diagnosed at very advanced stages of disease
when treatment options are limited.” (PX8398 (Cance (American Cancer Society) Decl. ¥

6)).

249. The American Cancer Society describes cancer staging as follows: “Stage describes the
extent or spread of cancer at the time of diagnosis.” (RX3030 at 011 (American Cancer
Society, Cancer Facts & Figures 2019)).

250. Stages of cancer range from 0 to Stage IV. (RX3030 at 011 (American Cancer Society,
Cancer Facts & Figures 2019)).

251. Stage 0 correlates with “in situ” cancer, which means that “cancer cells are present only in
the layer of cells where they developed and have not spread.” (RX3030 at 011 (American
Cancer Society, Cancer Facts & Figures 2019) (further explaining that “[1]f cancer cells
have penetrated beyond the original layer of tissue, the cancer has become invasive and 1s
categorized as local, regional, or distant based on the extent of the spread); RX3500 at 003
(Cancer Staging — National Cancer Institute, https://www.cancer.gov/about-
cancer/diagnosis-staging/staging (last visited July 14, 2021) (“Stage 0 [means] [a]bnormal
cells are present but have not spread to nearby tissue.”)).

252. Stage I cancer is “early” stage cancer and stage IV connotes “the most advanced disease.”
(RX3030 at 011 (American Cancer Society, Cancer Facts & Figures 2019)).

253. From Stage 0 to Stage IV, “[t]he higher the number, the larger the cancer tumor and the
more it has spread into nearby tissues[,]” until Stage IV, which means the “cancer has
spread to distant parts of the body.” (RX3500 at 003 (Cancer Staging — National Cancer
Institute, https://www.cancer.gov/about-cancer/diagnosis-staging/staging (last visited July
14, 2021)).

(PX4172 (Grail) at 050 (Grail Board of Directors Meeting, Nov.

in camera)).
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255. By the time symptoms appear, cancer may already have grown and spread. (Conroy
(Exact) Tr. 1736).

256. Most cancers are discovered after they have grown and spread in a person’s body. (Nolan
(Freenome) Tr. 2724-25).

257. A majority of cancers are discovered too late. (Conroy (Exact) Tr. 1736).

258. Over half of cancers in the United States are diagnosed at Stages III and IV. (PX2005
(Illumina) at 002 (ScreenCo — Early Cancer Detection on a Global Scale)).

{ }
©X5027 min) ot o1 |

(in camera)).

(PX5024 (Illumina) at 022

((Board of Directors M&A Landscape Presentation, Apr. 28, 2020) (in camera); PX8317
(Exact) ot 020 [ (1 e

261. Detection of cancer after it has progressed leads to high mortality rates. (PX2005
(Illumina) at 003 (ScreenCo - Early Cancer Detection on a Global Scale); Conroy (Exact)
Tr. 1736 (explaining that by detecting cancer earlier, the odds of survival increase
significantly)).
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262. Patients that have cancer detected at an early stage by cancer screening tests benefit
dramatically relative to patients that have cancer diagnosed at later stages. (Cance
(American Cancer Society) Tr. 626).

263. Treatment and/or surgical costs are typically lower for cancers detected at earlier stages.
(Conroy (Exact) Tr. 1736).

264. Dr. Cance described the benefits of screening early: “Screening for cancer mcreases the
chances of detecting certain cancers early, when they might be easier to treat.” (PX8398
(Cance (American Cancer Society) Decl.  5)).

265,
PX8506 (Guardant) at 004
266.
PX8506 (Guardant) at 004
(in camera)).
| 4 MCED TEsTS ARE POISED TO REVOLUTIONIZE HOW CANCER Is DETECTED AND

TREATED

267. “[A]dvancements in blood-based cancer diagnostics present the possibility that some
cancers previously undetectable until the late stages of disease could be detected at earlier
stages, when treatment has higher likelihood of success.” (PX8398 (Cance (American
Cancer Society) Decl. P 6)).

268. “We always dreamt that it would be great to detect cancer early, because early cancer
detection saves lives. Even with the current treatments that we have, if you use the same
treatment and you were tested back for cancer earlier, most individuals not only live longer
but actually get cured.” (Lengauer (Third Rock Ventures) Tr. 273).

269. Guardant’s Nitin Sood testified how important MCED test development is: “cancer is a
very serious disease, so it has a, you know, life altering impact on people. And we all know
that with cancer, the sooner you detect it, the more localized it is, the more treatable it is
and could mean the difference between life and death. And, therefore, the broader it’s
available to the community as a large -- not only in the U.S. but globally, the greater benefit
to the world.” (PX7090 (Sood (Guardant) Dep. at 111)).

| 5 The Advantages of Liquid Biopsy

270. “Traditionally, cancers are detected and diagnosed through a tissue biopsy or involve an
mvasive procedure like a colonoscopy.” (PX8398 (Cance (American Cancer Society)
Decl. P 5)).

2T

PX7051 (Lengauer ird Rock Ventures) IHT at 28-29
camera)).
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272. Liquid biopsy tests are a new type of cancer screening test being developed. (Cance
(American Cancer Society) Tr. 608).

273.  Prior to liquid biopsies, “in order to get information about a tumor, you were dependent on
tissue samples of that tumor such that you could sequence it and then determine what was
wrong in that particular individual’s genome.” (Getty (Guardant) Tr. 2489).

274. Dr. Cance of the American Cancer Society testified: “Liquid biopsy offers several
advantages over tissue biopsy. Most patients are comfortable and familiar with blood
draws. Whereas tissue biopsy requires the surgical removal of tumor tissue for common
pathology testing, liquid biopsy extracts similar information from the patient’s blood.”
(PX8398 (Cance (American Cancer Society) Decl. P 8)).

s

PX7053 (Fesko (Natera) IHT at 21); PX7068 (Perettie (FMI-Roche) IHT at 21-23) (in
camera); Cance (American Cancer Society) Tr. 608-09; PX8398 (Cance (American Cancer
Society) Decl. q 8)).

276. In traditional tissue biopsies, a portion of tissue must be removed—sometimes surgically,
which takes more time and is expensive. (PX7053 (Fesko (Natera) IHT at 21); PX7040
(Getty (Guardant) IHT at 51-54); PX8398 (Cance (American Cancer Society) Decl. q 8)).

277. Liquid biopsy has a quicker turnaround time than a tissue biopsy and can be more accurate.
(PX7040 (Getty (Guardant) IHT at 51-54); see PX4082 (Grail) at 012 (Email attaching
Grail 2020 S-1/Amended, Sept. 2020) (noting that today patients are subjected to
“potentially invasive and time-consuming workups” for “non-specific signs”)). Natera’s
Mr. Fesko testified that “there is a lot of heterogeneity within tumors, and so you may get
a cleaner and more accurate signal from liquid biopsy than a tumor biopsy.” (PX7053
(Fesko (Natera) IHT at 21-22)).

278.  “[Ll]iquid biopsy relies on blood, a regenerating and readily accessible sample. It can be
difficult, and sometimes impractical, to obtain a tissue biopsy for some cancers. With liquid
biopsy, however, the patient could readily give more blood for additional testing.”
(PX8398 (Cance (American Cancer Society) Decl. [P 8); see also PX2010 (Illumina) at 022
(TruSight Oncology 500 ctDNA: Sales Training) (“Up to 25% of cancer tissue needle

biopsies yield insufficient material for clinical sequencing][.]”).
I (705 (Perctiic (FMIRocho) ITT &t 22-20)

(in camera)).

279. Natera’s Chief Business Officer, Jon Fesko, testified about the benefits of liquid biopsy:
“The most obvious advantage is sometimes you cannot get tissue to test. In fact, I think in
about a quarter of all lung cancer patients, there is no attainable tissue. So if you can use a
liquid biopsy, you can guide a patient to the appropriate treatment without having access
to -- you would not have access to that information otherwise.” (PX7053 (Fesko (Natera)
IHT at 21); PX2010 (Illumina) at 022 (TruSight Oncology 500 ctDNA: Sales Training)
(“Up to 25% of cancer tissue needle biopsies yield insufficient material for clinical
sequencing|.]”)).
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280. Liquid biopsy is generally safer and less uncomfortable for the patient than other current
cancer screening tests. (PX8398 (Cance (American Cancer Society) Decl. § 8); PX7040
(Getty (Guardant) IHT at 51-54); PX7042 (Gao (Singlera) IHT at 25-26); PX7044 (Stahl
(Invitae) IHT at 45-46); PX0059 at 010-011 (Guardant 2020 10-K); PX8313 (Guardant) at
002 (Guardant 360 CDx Original PMA Application Attachment 6-1: Background
Information on Liquid Biopsy for NGS Tests)).

281. Liqud biopsy tests are easier to repeat over time to observe changes than are tissue biopsy
tests. (PX7040 (Getty (Guardant) IHT at 51-54)).

282. Patient compliance is also a recognized strength for liquid biopsy: “Where liquid biopsy
has significant advantages over the current standard of care 1s simply around compliance
most importantly.” (PX7040 (Getty (Guardant) IHT at 28)).

284. A liquid biopsy test begins with the collection of a blood (or other fluid) sample from the
patient and is sent to the receiving laboratory. (PX4035 (Grail) at 016 (PiperJaffray, The
2015 Liquid Biopsy Report, Sep. 2015)).

285.  Once at the laboratory, the test developer performs a “series of chemistry steps to isolate
the DNA from” the patient’s blood and prepares it for sequencing in a process known as
library preparation. (Bishop (Grail) Tr. 1379-81); see also Ofman (Grail) Tr. 3286;
Chudova (Guardant) Tr. 1157-59; PX4035 (Grail) at 016 (PiperJaffray, The 2015 Liquud
Biopsy Report, Sep. 2015); Rabinowitz (Natera) Tr. 306-09).

286. Following library preparation, the test sample is sequenced on a sequencing instrument to
identify the order of base pairs in each molecule in the library. (PX0043 at 105-06 (Grail
2020 Form S-1); see also Berry (Illumina) Tr. 818-19 (explaining that Illumina sequencers’
primary analysis involves “base calling” by translating florescent signals to bases);
Chudova (Guardant) Tr. 1159)).

nt) Tr. 1159; PX7051 (Lengauer
Rock Ventures) IHT at 37) (in camera); PX7048 (Klausner (Grail) IHT at 119)).

2 Analyte Molecules Present in Blood and Other Body Fluids

a) Cell-Free DNA (cfDNA) and Circulating Tumor DNA (ctDNA)

288. Nearly all cells, including cancer cells, contain deoxyribonucleic acid (“DNA”). (PX0043
at 105 (Grail 2020 Form S-1)).

[¥5]
[§S]
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289. DNA is typically double stranded and is made up of complementary pairs of nucleotides,
also known as base pairs. (PX0043 at 105 (Grail 2020 Form S-1)).

290. Each nucleotide in a DNA molecule contains one of four nitrogenous bases: Cytosine (C),
Guanine (G), Adenosine (A), or Thymine (T). (Rabinowitz (Natera) Tr. 304).

291. DNA resides in the nucleus of most cells in the form of long (up to hundreds of millions
of base pairs) molecules called chromosomes. (PX4035 (Grail) at 010 (PiperJaffray, The
2015 Liquid Biopsy Report, Sept. 2015); PX0043 at 105 (Grail 2020 Form S-1)).

292. As cells within the body die, their chromosomes are broken down into small pieces and
released into the blood stream as cell-free DNA (“cfDNA”). These cfDNA fragments are
typically less than 200 base pairs long. (PX2010 (Illumina) at 008 (TruSight Oncology
500 ctDNA Sales Training); see also Chudova (Guardant) Tr. 1157-62; PX8313
(Guardant) at 002 (Guardant 360 CDx Original PMA Application Attachment 6-1:
Background Information on Liquid Biopsy for NGS Tests)).

293. cfDNA is thus a harmless byproduct of cell death that is present in all human bloodstreams.
(PX4035 (Grail) at 010-011 (PiperJaffray, The 2015 Liquid Biopsy Report, Sept. 2015)
(noting 50 to 70 million cells die every 24 hours)).

294, Cancerous cells go through the same process; when cancer cells die, their chromosomes
are broken down into short fragments that are shed into the bloodstream as cfDNA.
(PX2010 (Illumina) at 008 (TruSight Oncology 500 ctDNA Sales Training)).

295. The subset of cfDNA in the blood that originated from cancerous tumor cells is specifically
called circulating tumor DNA (“ctDNA”). ctDNA reflects the genetic makeup of the tumor
cells that released it and can differ from normal non-cancerous cfDNA in a variety of ways.
(PX2010 (Illumina) at 009 (TruSight Oncology 500 ctDNA Sales Training); PX4035
(Grail) at 011-012 (PiperJaffray, The 2015 Liquid Biopsy Reportt, Sept. 2015)).

206. “ctDNA is a direct measurement of cancer DNA, rather than an indirect measure of the
effects of cancer.” (PX2005 (Illumina) at 005 (ScreenCo: Early Cancer Detection on a
Global Scale, Presentation)).

297. Because “most of the DNA in blood is derived from normal cells[,]” there 1s a very small
amount of ctDNA in blood relative to normal cfDNA. (Lengauer (Third Rock Ventures)
Tr. 161-62).

(PX2013 (Illumina) at 009 (Science & Technology Committee: Cancer
Screening, Apr. 28, 2020) (in camera); PX7040 (Getty (Guardant) IHT at 39) (“you truly
are finding a needle n a haystack™); PX7042 (Gao (Singlera) IHT at 39-40) (explaining
that “the cancer signal [in the blood is] very subtle™ at early stages); PX7045 (Chudova
(Guardant) THT at 30-31) (analogizing finding cancer signals to “find[ing] that needle in
the haystack™).
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299. The level of ctDNA in the blood can vary between individuals and tumor entities, but

generally correlates to tumor size and stage, known as the “tumor burden.” (Chudova
(Guardant) Tr. 1162-64).

300.

PX7111 (Fesko (Natera) Dep. at 29) (in camera)).

301. Dr. Chudova, Guardant’s SVP of Technology, testified that “the challenges of detecting
[ctDNA] become more significant as you go from late-stage disease to early-stage and then
into screening.” (Chudova (Guardant) Tr. 1163).

b) Cell-Free RNA (cfRNA)

} (See Jamshidi (Grail) Tr. 4055-56 (in camera)).

303. Nearly all cells, including cancer cells, contain ribonucleic acid (“RNA”). (PX0043 at 105
(Grail 2020 Form S-1)).

304.
(See Jamshidi (Grail) Tr. 4055-56 (in camera)).

305. }
(Bishop (Grail) Tr. 1481-82 (in camera)).

306.
} (See, e.g.. Nolan Tr. 2816 (in camera); Jamshidi (Grail) Tr. 4056 (in
camera
c) Proteins
O e ——————
Jamshidi (Grail) Tr. 4056-576 (in camera)).
308.

(See, e.g., Jamshidi (Grail) Tr. 4055-56 (in camera)); Nolan
(Freenome) Tr. 2711 (in camera).

3. Classes of Biomarkers Utilized for Cancer Detection

309. “A biomarker is some form of signature or fingerprint” that may indicate the existence of
cancer. (Lengauer (Third Rock Ventures) Tr. 160).
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310. Mr. Conroy testified that a “biomarker is either a protein or DNA or RNA or other molecule
in the body that is present when cancer is present and not present when cancer is not
present.” (PX7058 (Conroy (Exact) IHT at 31-32)).

311, }
(See, e.g., Lengauer (Third Rock Ventures) Tr. 160, 175) (in camera); Aravanis (Illumina)

Tr. 1880-81)).

312. Dr. Cance of the American Cancer Society explained that “[a]t this stage, it is unclear
whether analyzing DNA mutations, DNA methylation patterns, chromosomal variants,
RNA variations, protein markers, or some other method for detecting cancer in the blood
will prove most effective.” (PX8398 (Cance (American Cancer Society) Decl. § 11).

a) DNA Mutations (Genomics)

313. Mutations are changes to the sequence of nucleotides in a DNA molecule. (Chudova
(Guardant) Tr. 1166-67).

314. There are multiple types of DNA mutations. An example of a mutation would be a
single nucleotide variant, where for example a C nucleotide changes to a T nucleotide.
(Chudova (Guardant) Tr. 1166-67)).

315. A mutation that occurs in any cell in the body that is not a germ line cell is called a “somatic
mutation.” (Chudova (Guardant) Tr. 1165.)

316.

} (PX7091 (Lengauer (Third Rock Ventures) IHT at 25) (in camera)).

317. Interrogating mutations in cfDNA falls within the larger field of study called
“genomics.” (See, e.g., PX2369 (Illumina) at 014 (Email from J. Godsey, Illumina, to D.
Baker et al., lllumina, Apr. 12, 2020, attaching “Recent Advances in Genomics-based
Cancer Screening” draft. Apr. 28, 2020

) (in camera)).

318.
(See, e.g., Chudova (Guardant) Tr. 1164-65; Lengauer
(Third Rock Ventures) Tr. 175 (in camera); Nolan (Freenome) Tr. 2711 (in camera);
PX7074 (Perettie (FMI-Roche) Dep. at 75) (in camera)).

b) DNA Methvlation (Epigenomics)

319. Methylation is a process that plays a role in regulating gene expression, protein function,
and RNA processing. (PX0043 at 106 (Grail 2020 Form S-1); see also Ofman (Grail) Tr.
3286 (stating that methylation refers to “little methyl groups that actually attach to the
DNA” but do not change the DNA code): Rabinowitz (Natera) Tr. 357-58 (in camera
explaining that

35
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320. “[A] methylated nucleotide undergoes a specific chemical modification that has a chemical
mark added to that nucleotide that really changes how the cell functions.” For example,
“we[] have the same DNA in our heart cells and our liver cells, generally, but [the] heart
and liver function very differently. This is achieved partially by different methylation
status of different genes, and so they can trigger a different development program or
different expression program for the cells based on that chemical mark.” (Chudova
(Guardant) Tr. 1167).

321. Each cell type in the body has a unique methylation pattern, known as its “fingerprint,” and
modifications to such patterns can result in pronounced changes to cellular function.
(PX0043 at 106 (Grail 2020 Form S-1)).

322. Methylation changes can lead to genes becoming over-expressed, under-expressed, or
silenced altogether, thus resulting in excessive, reduced, or no protein production
(respectively). (PX0043 at 106 (Grail 2020 Form S-1)). These deviations from normal
cellular function can cause disease. For example, certain methylation modifications can
turn off a tumor suppressor gene, leading to tumor growth and cancer. (PX0043 at 106
(Grail 2020 Form S-1)).

323. Abnormal methylation patters are a hallmark of cancer, such as where unmethylated C in

a nucleotide becomes a methylated C, or vice versa. (Chudova (Guardant) Tr. 1167; Ofiman
(Grail) Tr. 3286)).

324,
} (Chudova (Guardant) Tr.
modifications epigenetic changes or methylation changes.”); PX7068 (Perettie (FMI-
Roche), IHT at 53-54) (in camera)).
c) DNA Fragmentation (Fragmentomics)
325.
) Tr. 175 (in camera)).
326.
} (See, e.g., Lengauer (Third Rock Ventures) Tr.
175 (in camera); Chudova (Guardant) Tr. 1243 (in camera)).
d) DNA Aneuploidy
327.
Lengauer ird Rock Ventures) Tr. 1776 (in
camera)).
328.

(PX7051 (Lengauer (Third Rock Ventures) IHT
at 36-37) (in camera); see also Lengauer (Third Rock Ventures) Tr. 175-76 (in camera)).
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329.

e) RNA Expression (Transcriptomics)

330.

331,

f) Protein Levels (Proteomics)

332. Proteomics describes the analysis of proteins. (Nolan (Freenome) Tr. 2711).

} (See, e.g., Lengauer (Third Rock Ventures) Tr. 175) (in camera)).

334. Interrogating protein expression levels falls within the field of study called “proteomics.”
(Nolan (Freenome) Tr. 2711).

335. Proteomics platforms, which are separate from and “not direct replacements for” NGS
platforms, are used to analyze proteins in patient samples. (deSouza (Illumina) Tr. 2325).

336.
} (See, e.g., Cance (American Cancer Society) Tr.
613; Nolan (Freenome) Tr. 2759 (in camera)).
L
Tr. 613; Nolan
(Freenome) Tr. 2759 (in camera)).
2) Multiomics
338.
(See Della Porta (Grail)
Tr. 492 (in camera); Nolan (Freenome) Tr. 2710-11
339,

*} (See, e.g.,
Cance (American Cancer Society) Tr. 613; Chudova (Guardant) Tr. 1166, 1243 (in

camera); Nolan (Freenome) Tr. 2710-11 (describing Freenome’s multiomics platform as
spanning genomics, transcriptomics, and proteomics)).
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4. MCED Tests Rely on Illumina NGS to Simultaneously Examine
Thousands of Cancer Biomarkers in cfDNA

341.

PX7102 (Gao (Singlera) Dep. at 131); PX7096 (Song (Omniome) Dep. at 141); PX7070
(Felton (Thermo Fisher) IHT at 26-28) (in camera); see PX7046 (George (Invitae) IHT at
74-75) (“Illumina emerged as the dominant player...about six years ago...”); PX7054
(Rabinowitz (Natera) IHT at 36, 41-42) (“[E]ven at that time [around 2010 and 2011] . .
Jllumina was pretty dominant in the sequencing market.”); see also infra Section V.D.
(Only Ilumina NGS Platforms Meet the Requirements of MCED Tests)).

342. MCED tests examine blood samples to detect cancer at an early stage. (Cance (American
Cancer Society) Tr. 609).

343. Dr. Cance explained in general terms how an MCED test works: “Many of these [MCED]

tests examine fragments of DNA in the bloodstream and determine whether any DNA has
been shed from cancer cells.” (PX8398 (Cance (American Cancer Society) Decl. 9 7)).

344, ¢ >, e.2.. Lengauer (Third Rock
Ventures) Tr. 179-80 (in camera) |

345. MCED tests require the ability to detect on the order of one molecule of DNA in ten
milliliters of blood. (See, e.g., Lengauer (Third Rock Ventures) Tr. 162-63). NGS can
detect one molecule of DNA i ten muilliliters of blood. (Lengauer (Singular Genomics)
Tr. 162-63).

346. As Jay Flatley, former Illumina CEO, told Illumina investors in a 2016 investor call:

To reliably detect ctDNA across cancer types with the needed sensitivity and
specificity requires ultra-deep sequencing. thousands or more times the depth
and breadth that has been used routinely in a [sic] clinical settings to date. . . .

We expect the clinical trials required to show statistical significance could
require sequencing between 100K and 300K genomes at 60X depth, or the
equivalent of two whole genomes per sample, implying a project that could be
as large as 6 times the scope of Genomics England. Only [llumina can sequence
at the price points necessary to enable the required trials, . . .

(PX0037 at 004-005 (Illumina, Grail Investor Call Script, Jan. 10, 2016)).
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347. NGS technology allows for the detection of a broad range of DNA mutations within a blood
sample, which in turn allows for the analysis of many mutations associates with cancer.
(PX8313 (Guardant) at 002 (Background Information on Liquid Biopsy for NGS Tests)).

348. Unlike other testing technologies, NGS can simultaneously screen for thousands of
biomarkers (such as mutations or methylation patterns) that potentially signal cancer within
the body. (PX7042 (Gao (Singlera) IHT at 38-40)).

5. INlumina and Grail Were Not the First to Discover the Use of ctDNA
for Cancer Screening Technology

349. A May 2017 Grail board presentation stated that Dr. Dennis Lo is the Director of the
“[1]aboratory at forefront of ¢fDNA in NIPT & cancer since 1997.” (PX4620 (Grail) at
007 (Grail, Project Knight — Board Update II, May 10, 2017)).

350. Singlera Genomics co-founder and scientific advisor, Dr. Gary Gao, began collaborating

with Dr. Dennis Lo of the Chinese University of Hong Kong on noninvasive prenatal
testing (“NIPT”) research in 2007. (Gao (Singlera) Tr. 2863-64; 2867-68).

351. A noninvasive prenatal test (“NIPT”) is a blood-based test performed on expectant mothers
designed to determine whether the fetus has chromosomal abnormalities, including Down
syndrome. (Qadan (Illumina) Tr. 4121).

352.

(PX7113 (Rabinowitz (Natera) Dep.
in camera)).

353. Together, Dr. Gao, Singlera’s Co-Founder and current Scientific Advisor, and Dr. Dennis
Lo, a professor at the Chinese University of Hong Kong, developed a protocol for
sequencing cfDNA in blood samples of pregnant women to identify the presence of fetal
chromosome 21 trisonomy (down syndrome). (Gao (Singlera) Tr. 2863-64; 2867-68).

354. Dr. Gao, Singlera’s Co-Founder and current Scientific Advisor, and Dr. Dennis Lo, a
professor at the Chinese University of Hong Kong, published a paper in the Proceedings
of National Academy of Science journal in 2008 presenting the results of their research on
the detection of fetus chromosome trisomy using cfDNA. (Gao (Singlera) Tr. 2863-64;
2867-68). Dr. Gao used the research from his 2008 paper with Dr. Dennis Lo, a professor
at the Chinese University of Hong Kong, to begin research on the use of ¢cfDNA for cancer
screening. (Gao (Singlera) Tr. 2863-65; 2867-68).

355. Dr. Gao published a paper on DNA methylation for use in applications such as cancer
detection in 2009 with Singlera co-founder Professor Kun Zhang of the University of
California San Diego. (Gao (Singlera) Tr. 2863-65).

356. Dr. Gao testified at trial that he was not aware of efforts by Grail to develop cancer
screening technology when he began his research related to cancer detection. (Gao
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(Singlera) Tr. 2869). Dr. Gao further testified that Singlera was “way ahead of Grail” in
its efforts to develop a cancer screening technology. (Gao (Singlera) Tr. 2869).

357. Dr. Dave Alquist, a gastroenterologist at Mayo Clinic, conducted research for years looking
for biomarkers that could provide early detection of colon cancer. (Conroy (Exact) Tr.
1538-39).

358. In March 2009, Dr. Ahlquist told Mr. Conroy of his vision for detecting many or most
cancers from a simple blood draw. (Conroy (Exact) Tr. 1539). Dr. Ahlquist called this
vision a “pan-cancer” test, which would look for tiny fragments of cancer DNA in a
patient’s blood. (Conroy (Exact) Tr. 1539-40).

359. Dr. Ahlquist’s vision for a pan-cancer test was the genesis of Exact’s mission to detect
cancer earlier. (Conroy (Exact) Tr. 1540-41).

360. Exact and Mayo Clinic entered into a research and development partnership in June 2009
that has continued for 12 years. (Conroy (Exact) Tr. 1536-37). Dr. Ahlquist participated
in the Exact-Mayo Clinic partnership. (Conroy (Exact) Tr. 1536-37; 1539-40).

361. Dr. Bert Vogelstein’s lab at Johns Hopkins University “published the first description of
cancer genomes, what we called cancer genome landscapes” in approximately 2009 or
2010. (PX7101 (Vogelstein (Johns Hopkins University) Dep. at 61)).

362. Alongside teams of researchers, Dr. Vogelstein helped discover that “a relatively small
number of genes play[ ] a major role in most human cancer types.” (PX8400 (Vogelstein
(Johns Hopkins University) Decl. § 2)).

363. Dr. Vogelstein and the group of researchers with whom he works was awarded the
international prize from the American Association of Cancer Research for “pioneering the
development of liquid biopsies.” (PX7101 (Vogelstein (Johns Hopkins University) Dep.
at 78-79)).

364. CancerSEEK was developed by Dr. Bert Vogelstein within his lab at Johns Hopkins
University. (Conroy (Exact) Tr. 1542-43).

365. Dr. Vogelstein ran clinical studies to demonstrate the ability from a single blood draw to
detect cancer earlier across many different types of cancer. (Conroy (Exact) Tr. 1542-43).

366. Dr. Vogelstein is a co-founder of Thrive Earlier Detection Corp. (“Thrive”). (PX7101
(Vogelstein (Johns Hopkins University) Dep. at 27)). Dr. Vogelstein’s CancerSEEK
became part of Thrive. (Conroy (Exact) Tr. 1542-43).

367. The original version of CancerSEEK underwent its first study about three to four years
ago. (Conroy (Exact) Tr. 1545-46).

368. Using methods similar to those used in NIPT, Dr. Lo developed a method for detecting

cancer signals in circulating cfDNA. (PX2858 (Illumina) at 001 (Email from R. Bookstein,
[llumina, to N. Naclerio, [llumina, Aug. 9, 2012)).
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369. In August 2012, Illumina’s Director of Corporate and Venture Development, Robert
Bookstein, wrote to Illumina’s SVP of Corporate and Venture Development, Nicholas
Naclerio, to alert Mr. Naclerio of research by Dr. Dennis Lo. (PX2858 (Illumina) at 001
(Email from R. Bookstein, [llumina, to N. Naclerio, lllumina, Aug. 9, 2012)).

370. Mr. Bookstein wrote to Dr. Naclerio that, because Dr. Lo’s method of detecting cancer
through cfDNA “requires huge numbers . .. of random genomic reads, it’s a perfect
application for [I[llumina’s] largest-capacity instruments.” (PX2858 (Illumina) at 001
(Email from R. Bookstein, Illumina, to N. Naclerio, Illumina, Aug. 9, 2012)).

371. Mr. Bookstein wrote to Dr. Naclerio that he thought that Dr. Lo’s method of detecting
cancer through cfDNA “could be built into a business rivaling or exceeding [noninvasive
prenatal testing].” (PX2858 (Illumina) at 001 (Email from R. Bookstein, Illumina, to N.
Naclerio, Illumina, Aug. 9, 2012)).

372. Mr. Bookstein suggested to Dr. Naclerio that Illumina “scoop up [Dr. Lo’s] entire IP
portfolio and build it inside Illumina.” (PX2858 (Illumina) at 001 (Email from R.
Bookstein, [llumina, to N. Naclerio, Illumina, Aug. 9, 2012)).

373. On September 3, 2012, Illumina held a call with Dr. Dennis Lo relating to his discovery
that cancer signals could be detected through cfDNA and sought next to review Dr. Lo’s
“filed patent applications.” (PX2859 (Illumina) at 001-002 (Email from R. Bookstein,
Mlumina, to P. Fromen, Illumina, et al., Sept. 5, 2012)). In notes from the call, Illumina’s
attendees wrote the question, “How will a clinician use this type of data?” (PX2859
(Illumina) at 004 (Email from R. Bookstein, Illumina, to P. Fromen, I[llumina, et al.,
attaching notes “Dennis Lo’s talk 9/03/12,” Sept. 5, 2012)). Responses to the question
included “Blood biopsy — non-invasive screening” and “Potential for detecting cancer prior
to actual detection of a primary tumor.” (PX2859 (Illumina) at 004 (Email from R.
Bookstein, Illumina, to P. Fromen, Illumina, et al., attaching notes “Dennis Lo’s talk
9/03/12,” Sept. 5, 2012)).

374. It was not until “a little before 2015 that Illumina began work related to Grail and then
created Grail as a corporate entity in 2016. (deSouza (Illumina) Tr. 2195-96).

6. MCED Test Background

a) MCED Tests Seek to Detect Multiple Cancers Simultaneously in
Asymptomatic Individuals

375. As discussed in detail below in Section ITI., MCED tests screen for multiple cancers in an
asymptomatic population and all use Illumina’s NGS platforms.

376.

Ilumina) at 004-05, 009 (ScreenCo
— Early Cancer Detection on a Global Scale Presentation, 2015); see also PX5027
(Illumina) at 016-17 (Board of Directors Meeting, Aug. 4, 2020) (in camera)).

41



FEDERAL TRADE COMMISSION | OFFICE OF THE SECRETARY | FILED 4/22/2022 | DOCUMENT NO. 604442 | Page 54 lo)f 787t?gBLIC

377.

} (See, e.g., PX0086 at 001
(Grail Press Release: GRAIL Presents Interventional PATHFINDER Study Data at 2021
ASCO Annual Meeting and Introduces Galleri, a Groundbreaking Multi-Cancer Early
Detection Blood Test, June 4, 2021) (describing Galleri as a “multi-cancer early detection
(MCED) blood test”); PX8314 (Guardant) (Multi-Cancer Screening, Dec. 2020) (in
camera); PX8324 (Roche) at 003 (in camera);
PX8392 (Exact) at 002 (Pipeline Review. Jan. 2021) (in camera)).

378.

, Sept. 2020);
P‘(?Oi 1 (Lengauer (Third Rock Ventures) IHT at 28-29) (in camera): PX7100 (Chudova
(Guardant) Dep. at 15-16); PX7094 (Nolan (Freenome) Dep. at 252-53) (in camera));
PX4116 (Grail) at 013 (Email from M. Podoll, Morgan Stanley, to A. Freidin, Grail, et al.,
attaching TPO Roadshow Video Outline: Project Galileo, Aug. 2020)).

379. An Illumina Board presentation analyzing the potential acquisition of Grail notes that

(PX5027 (Illumina) at 005
(in camera)).

380.

(PX5027 (Illumina) at 005
(in camera)).

381.

(PX7040 (Getty (Guardant) IHT at 29-32); s

008-009 (Email attaching Grail 2020 S-1/Amended, Sept. 2020); PX7051 (Lengauer
(Third Rock Ventures) IHT at 28-29) (in camera); PX7100 (Chudova (Guardant) Dep. at
15-16)); PX7094 (Nolan (Freenome) Dep. at 252-53) (in camera)).
382. Because MCED tests are targeted towards patients who do not have symptoms of. and have
not been treated for, cancer,

(See, e.g., PX7058 (Conroy (Exact) IHT at 103-04) (in camera); PX7040
(Getty (Guardant) IHT at 29-32)).

|8
oo
|F8)

Singlera’s Dr. Gao explained that sensitivity of a cancer screening test indicates “a true
positive, so when the person has a disease, your test tells positive results.” (PX7042 (Gao
(Singlera) THT at 32)).

384. In describing what the specificity of an MCED test means, Singlera’s Gao explained that,

for example, when a test subject “does not have cancer, [they] have negative test results.”
(PX7042 (Gao (Singlera) IHT at 31)).
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385. Christoph Lengauer, former Chief Officer and Co-Founder of Thrive, testified that, as an
example to describe sensitivity, if you have ten individuals with cancer and your test
identifies three of those individual as having cancer, the sensitivity of that test would be 30
percent. So seven individuals would be false-negatives. (Lengauer (Third Rock Ventures)
Tr. 245). (Lengauer (Third Rock Ventures) Tr. 245).

386. In explaining the importance of high sensitivity (i.e., minimizing false negatives) to cancer
screening tests, Guardant’s Chudova testified:

Any patient that you miss as a result of that screening will continue to develop
their cancer in an asymptomatic, potentially, state and not be diagnosed until
either they become symptomatic or they will be diagnosed with another
modality, and so any missed patients in the context of screening will continue
on to develop the disease without awareness that at early stage could have been
helpful in preventing more advanced disease.

(PX7045 (Chudova (Guardant) IHT at 63-64)).

387. Guardant’s Chudova explained the consequences of a false positive cancer screening test
result:

[T]he physician would need to follow up with all sorts of radiological and other
mnterventions to try to localize the cancer that the test 1s suggesting they have,
whereas in fact they don’t, and so the risk is exposure to a lot of subsequent
diagnostic procedures that would have been totally unnecessary because the
result 1s a false positive result.

(PX7045 (Chudova (Guardant) IHT at 64)).

388.
} (PX7058 (Conroy (Exact) IHT at 95-96) (in camera)).
389.
(PX7058 (Conroy (Exact) IHT at 93) (in
camera
390.

} (PX7058 (Conroy (Exact)

IHT at 96) (in camera)).




FEDERAL TRADE COMMISSION | OFFICE OF THE SECRETARY | FILED 4/22/2022 | DOCUMENT NO. 604442 | Page 5610)f 787115’8BLIC

(PX7058 (Conroy (Exact) IHT at 96-97 (in camera)).

392. Guardant’s Getty explained that a false positive screening test could harm a “patient
mentally” and also trigger “very invasive” follow-up procedures. (PX7040 (Getty
(Guardant) IHT at 36-37)).

} (PX7055 (Otte (Freenome) IHT at 84) (in camera)).

394. Singlera’s Gao indicated that a false positive test result is a “potentially damaging,
worrisome thing.” (PX7042 (Gao (Singlera) IHT at 31)).

395. In discussing the importance of high sensitivity and specificity of cancer screening tests,
Singlera’s Gao explained that MCED test providers “don’t want to miss any disease
diagnosis. . . . You don’t [want to] have any false negative [results]. . . . When[, for
example, an individual] has a gastric cancer, your test” must really be able to detect the
presence of gastric cancer. (PX7042 (Gao (Singlera) IHT at 32)).

396. Grail’s former CEO, Hans Bishop, testified that “[1]t’s very important” to have a low false
positive rate for a cancer screening test. (Bishop (Grail) Tr. 1385-86).

397. Grail’s former CEO, Hans Bishop, testified that “the lower the false positive rate, the lower
the unnecessary stress, the lower the risk of investigational harms, and the lower the wasted
money on unnecessary work-ups” following a false diagnosis. (Bishop (Grail) Tr. 1385-
86).
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b) Multiple Companies Are Developing MCED Tests

398. Asdiscussed in detail below in Sections VI. and VIL.B.3.-5., several competitors are racing
to develop MCED tests and competing head-to-head with Grail’s Galleri test.

399.

See infra Section VI Compefitors A1e Racmg to Deve op MC ED Tests);

}); see generally PX6090 (Scott Morton Report) 49 85-126 (in camera)).

400.

(Cance, Tr. 612-13; PX5024 ( umina Board of Directors Meeting
Minutes) (in camera)). See generally PX6090 (Scott Morton Report) at Table 1 (in
camera)).

401. The American Cancer Society’s Chief Medical Officer testified at trial that he 1s aware that

several companies are developing MCED tests in the United States. (Cance (American
Cancer Society) Tr. 610-12).

402. Mr. Nolan, Freenome’s CEO, testified that the one true competitor in oncology screening
tests is cancer itself and each screening test companies is taking their own approach to beat
this ultimate competitor. (Nolan (Freenome) Tr. 2727).

403. MCED test developers are taking different technical approaches. (Cance (American
Cancer Society) Tr. 612).

404. Interms of the technical approaches used by MCED test developers, some companies focus
on methylation sites in DNA found in blood samples, and others combine a multi-omic
approach, which focuses on genomics, proteomics, and metabolomics. (Cance (American
Cancer Society) Tr. 612-13).

405. Dr. Chahine testified that “where Grail has chosen to do multiple cancers at one time, Helio
and a few others have taken a strategic approach to say let’s get one cancer done right and
then add a second and a third and a fourth”—*it’s really a matter of strategy” for developing
a multicancer test “that we’re really debating.” (Chahine (Helio) Tr. 1032).

406. Dr. Chahine further testified that “everyone understands that the value of going to a blood-
based test is this ability to now be able to . . . interrogate not just for a single cancer but for
multiple cancers,” that “it would be hard to find anyone in this industry that would say that
all of these tests aren’t eventually going to become a multicancer screening test,” and “what
we’re witnessing today is really just a strategy for how you get there.” (Chahine (Helio)
Tr. 1031-32).
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407.

} (Aravanis (Illumina) Tr. at 1802-1804 (in camera) (referencing PX4075)).

(D Grail
408. Grail’s Gallen test aims to detect cancer signals by identifying abnormal methylation

patterns in a patient’s DNA. (Bishop (Grail) Tr. 1319-20; 1373).

409. Galleri identifies regions of a patient’s DNA that are hypermethylated or hypomethylated.
(Bishop (Grail) Tr. 1320). Galleri seeks to differentiate hyper- or hypomethylation patterns
from those in healthy patients. (Bishop (Grail) Tr. 1320).

410. At tnal, Dr. Ofinan described Galleri’s analysis of DNA methylation: “Grail’s test looks at
over a million of these methylation sites in over a hundred thousand regions of the
genome.” (Ofman (Grail) Tr. 3287).

411.

} (Jamshidi Tr. 4055-56 (in camera): see also Bisho

in camera

}. PX4082 (Grail) at 014 (Grail Amended S-
1) (“We seek to continually enhance the performance and features of our tests, including
seeking ways to improve sensitivity and reduce sequencing costs”)).

412, Grail’s Dr. Jamshidi

(PX7103 (Jamshidi (Grail) Dep. at 87-88) (in camera)).

413.

PX4250 (Grail) at 012
(Grail, { i
camera)).
See (PX4054
(Grail) at 004 (in camera)).

(2) Thrive/Exact

414. Dr. Lengauer testified that
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ird Rock Ventures) Tr. 194 (in camera)).

415. Exact/Thnive’s CancerSEEK test combines NGS-based DNA mutation detection
technology and protein detection technology. (Conroy (Exact) Tr. 1544).

416.
1 (PX8572 (Exact) at 046 (Exact Sciences,
Innovation & Technology Committee Spring Meeting Presentation, April 16, 2021) (in
camera)).
417.
Lengauer (Third Rock Ventures) Tr. 188 (in
camera); see also Bishop (Grail) Tr. 1496 (in camera).
418.
(Della Porta (Grail) Tr. 483) (in camera)).
o 00
OB
420.
in camera)).
421.
422.
423.
424.
425.
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(4) Guardant

426.
} (Getty, Tr. 2495-96; PX7045 (Chudova

in camera)).

427. Guardant is developing methylation-based technology to augment its existing somatic
mutation technology. (Chudova (Guardant) Tr. 1165-66).

428. Guardant’s therapy selection tests and minimal residual test for colorectal cancer look for
mutations. (Chudova (Guardant) Tr. 1148-52; 1164-65).

429. Dr. Chudova, SVP of Technology for Guardant, explained that Guardant’s technology
“look[s] for nucleotide changes that are distinct between fragments of interest and [the]
majority of the fragments in the body and that . . . links it to the tumor origin.” (Chudova
(Guardant) Tr. 1165).

430. Guardant is working on extending its minimal residual disease technology platform into an
MCED testing platform to detect “a majority of the known cancers.” (Chudova (Guardant)
Tr. 1152-53).

431. Dr. Chudova testified that cancer screening “requires higher sensitivity of the assay,
because there’s fewer [ctDNA] fragments, and you cannot rely exclusively on somatic
mutations to identify presence of tumor.” (Chudova (Guardant) Tr. 1165).

432. Because of the higher sensitivity required for MCED screening, Guardant has
“significantly augmented” its somatic mutation technology with methylation as a second,
distinct type of cancer biomarker. (Chudova (Guardant) Tr. 1165-66).

} (Getty, Tr. 2625 (in camera)).

} (Getty, Tr. 2628 (in camera)).

14, 2019) (in camera)).
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o

(5) Freenome

439. Freenome’s CEO, Mike Nolan, testified that Freenome is “starting with detection of
colorectal cancer and advanced adenomas from a blood sample and then taking a stepwise
approach to get to other cancer types so that we can deliver benefits of early detection
across a range of different cancers.” (Nolan (Freenome) Tr. 2706).

440. Freenome’s Nolan further testified that Freenome currently has “a multicancer program”
and has prospectively collected samples “for the purpose of product development, across a
range of cancer types.” (Nolan (Freenome) Tr. 2709).

441. } (PX7121
(Otte (Freenome) Dep. at 105) (in camera); see also Nolan (Freenome) Tr. 2711 (stating
that Freenome’s multiomics

442.

PX7121 (Otte (Freenome) Dep. at 56) (in
camera)).

443.

(Nolan (Freenome) Tr. 2748 (in camera)).

444,

ella Porta (Grail) Tr. 483 (in camera)).

445.

} (PX4145 (Grail) at 009 (Grail, “An Overview,” Aug.
14, 2019) (in camera)).
446.

(6) Singlera

447. Dr. Gao testified that Singlera’s “goal 1s to detect cancer early, all kinds of cancer.
(PX7042 (Gao, IHT at 21, 118-19)).

448. Singlera’s PanSeer test is designed to detect “all kinds of cancer” using a blood-based
approach. (Gao (Singlera) Tr. 2873).

449. Singlera’s PanSeer test analyzes cfDNA using methylation patterns as biomarkers to detect
cancer. (Gao (Singlera) Tr. 2875; PX7042 (Gao (Singlera) IHT at 21)).
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450. Singlera published a paper in Nature Communications in 2020 demonstrating the
performance of its platform for five different cancers in terms of sensitivity and specificity.
(Gao (Singlera) Tr. 2875).

451, —
(Della Porta (Grail) Tr. 483 (in camera)).
452.
, “An Overview,” Aug. 14,
2019) (in camera)).
453.

—

Helio

454, Helio i1s “a company in the space of early cancer detection using blood as the specimen
trying to determine initially the early detection of liver cancer but with ambitions to do
additional cancers, including ultimately a multicancer test.” (Chahine (Helio) Tr. 1000).

455 m
PX7077 (Chahine (Helio) Dep. at 15)
456. (PX7077 (Chahine
(Heho) Dep. at 16) (in camera)).
457. }

(Chahine (Helio) Tr. 1000-01; PX7077 (Chahine (Helio) Dep. at 16) (in camera)).

458. m
ella Porta (Grail) Tr. 483-84 (in camera)).

4509.
, “An Overview,” Aug. 14,
2019) (in camera)).
460.
® N
1.
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464.
S
c) MCED Tests Are Designed to Complement Existing Screening
Methods

466.
(Lengauer (Third Rock Ventures) IHT at 176) (in camera); PX7083 (Bishop (Glall) Dep
at 24-25)).

467.

(Conroy (Exact) Tr. 1647 (in

camera)).

468. Dr. Cance anticipates that MCED tests will be part of annual physicals for certain
mdividuals: “I expect that, once available, these tests might be used as part of patients’
annual primary (wellness) care. For example, any individual above the age of 50 could
receive a multi-cancer early detection test at their annual physical through their primary
physician.” (PX8398 (Cance (American Cancer Society) Decl. [P 9)).

469. Dr. Cance declared that MCED tests will complement existing screening methods: “Until
they are fully validated and studied, multi-cancer early detection tests may complement but
not replace the existing screening methods.” (PX8398 (Cance (American Cancer Society)
Decl. P 9)).

470. Dr. Cance described the potential to use MCED tests as a preliminary screening tool:
“These multi-cancer early detection tests could ultimately be used as a preliminary
screening test to determine whether further cancer-specific screening, such as a
colonoscopy or other more invasive diagnostic methods, is needed.” (PX8398 (Cance
(American Cancer Society) Decl. P 9)).

471. Mr. Bishop testified on the distinction between single cancer and MCED tests:

[T]he reason we should not use Galleri instead of any of those single tests is
because those single tests are optimized for detecting those single cancers. They
have a higher detection rate than we do for those individual cancers. And the
clinical goal here is to maximize the number of cancers we detect early. And
we do that by using Galleri in conjunction with single-cancer screening tests.

(Bishop (Grail) Tr. 1390-91).

h
[
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472. Mr. Bishop explained that, in comparison to the existing standard of care screening tests,
Galler1 is not as sensitive:

[W]ithout exception, the single-cancer tests used today for prostate, cervix,
breast and colon -- and I can list the particular tests that are regarded as standard
of care today -- their detection rate for those single cancers at their specificity
1s higher than the detection rate for those individual single cancers that the
Galleri test has. That’s the essential reason why these tests should be used
alongside each other.

(Bishop (Grail) Tr. 1392).

474,
(PX7058 (Conroy (Exact) IHT at 119-120) (in camera)).
475.

} (PX7058 (Conroy (Exact) IHT at 112-13) (in camera)).

D. THE U.S. MCED TEST MARKET Is EXPECTED TO REACH TENS OF BILLIONS OF
DOLLARS ANNUALLY IN REVENUES

1. Illumina Expects Cancer Screening to Be “Probably the Single
Biggest Market Segment That We Can Imagine”

476. In 2016, Jay Flatley, then the Chairman and Chief Executive Officer of Illumina, told
mvestors that cancer screening is a “gigantic opportunity” and “probably the single biggest
market segment that we can imagine.” (PX0045 at 023 (Illumina, Illumina Q1 2016
Results Earnings Call Transcript, May 4, 2016)).

“Illumina has recognized that cancer screening is W
_} with a projected market size of tens of billions of dollars by 2035. . . .”

(Answers and Defenses of Respondents Illumina and Grail at 018 (] 10) (in camera)).

477.

478. Driving its proposed acquisition of Grail was Illumina’s recognition that,

See PX2465 at 006-008

camera). PX2488 (Illumina) at 007-009

(in camera)).
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479.
. (PX2035

(Illnmina) at 002 (Illumina, Oncology Testing 5-Year Strategy Refresh. 2020) (in

camera)).
480.

PX2488 (Illumina) at 003

(in camera)).
481.
[} (PX2488 (Illumina) at 003, 007
in camera)).

482.

(PX2316 (Illumina) at
023 (Email trom J. Goswami, Illumina, to A. Qadan, Illumna, et al., Apr. 29, 2020,
attaching presentation entitled “Board of Directors M&A Landscape”) (in camera)).

483. In presentations to Illumina’s board of directors, Illumina executives warned,

camera); see also PX2465

in camera)).

484,

Illumina) at 009

in camera); see also PX2465 (Illumina) at 008

(in camera), PX2169 (

N
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2

Z. Other MCED Developers Also Project Tens of Billions of Dollars in
Revenues for the MCED Test Market

} (PX8324 (Roche) at
(in camera)).

486. Guardant Senior Vice President of Commercial, Bill Getty, testified that Guardant
estimates the multi-cancer early detection testing market will exceed $50 billion in revenue.
(Getty (Guardant) Tr. 2503; PX7105 (Getty (Guardant) Dep. at 50-51)).

487. As Guardant’s Getty explained, “[t]he sequencing business is a much, much smaller slice
.. . relative to that 60-billion-dollar [blood-based cancer screening business]| opportunity.
So as an organization, [[1lumina’s] acquisition of Grail is ostensibly geared to moving into
this much bigger opportunity and maximizing that opportunity.” (PX7105 (Getty
(Guardant) Dep. at 68)).

488.
}  (Berry (Illumina) Tr. 767-768) (in

camerda).

489.
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490. Freenome’s Mr. Nolan testified that the MCED market “is huge and the unmet need 1s
huge.” (Nolan (Freenome) Tr. 2727).

491. Cowen—a financial services firm—identified multi-cancer screening tests for
asymptomatic patients as its own market and assessed that it would have approximately a
$5 to $50 billion target addressable market in its report on liquid biopsy. (PX2752
(Illumina) at 007 (Liquid Biopsy Report: Early Detection of a Huge Opportunity, Sept. 18,
2020)). Cowen’s market assessment noted that single cancer tests, tests targeting high risk
patients, and tests with a non-screening function as separate market opportunities.
(PX2752 (llumina) at 007 (Liquid Biopsy Report: Early Detection of a Huge Opportunity,
Sept. 18, 2020).

E, REGULATORY APPROVAL PROCESS AND REIMBURSEMENT FRAMEWORK FOR
MCED TEsTS

(Bishop (Grail) Tr. 1331-33; Della Porta (Grail)
Tr. 3371-72 (in camera)).

493. Grail has begun entering into contracts with some health systems and self-employed
customers for the Galleni test, but, according to Grail Chief Medical Officer Josh Ofman,
Grail does not expect to receive widespread payer coverage until after obtaining premarket
approval (“PMA?”) from the FDA. (See PX7092 (Ofman (Grail) Dep. at 175-176)).

1. Laboratory Developed Tests (LDTs)

494. A laboratory-developed test (“LDT”) 1s a test developed on-site at a single clinical
laboratory, which uses components from multiple suppliers to put together a specific test
that is then validated in that laboratory. (Febbo (Illumina) Tr. 4320; see also PX0043 at
041 (Grail 2020 Form S-1) (“LDTs are in vitro diagnostic tests that are intended for clinical
use and are designed, manufactured, and used within a single laboratory™)).

. 3185-86; see also

Rabinowitz (Natera) Tr. 382 (in camera)).

496. LDTs, in order to be offered to patients, must be performed in labs that have CLIA
certification. (Febbo (Illumina) Tr. 4320).

497. The Centers for Medicare & Medicaid Services (“CMS”) certifies CLIA compliance of the
laboratories themselves. (Ofman (Grail) Tr. 3317-18).

498.
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certifying the test and validating 1t””); PX7097 (Felton (Thermo Fisher) Dep. at 51) (stating
that an LDT test itself is “self-validated” under CLIA/CAP regulation in the U.S.)).

499. CLIA/CAP guidelines for LDTs are not overseen by the FDA. (Goswami (Illumina) Tr.
3221-22, 3262; see also PX4035 (Grail) at 038 (PiperJaffray, The 2015 Liquid Biopsy
Report, Sept. 2015) (stating that LDTs are exempt from FDA’s oversight but laboratories
with LDTs must follow CLIA)).

500. The FDA does not review or validate safety or efficacy data associated with a test sold as
an LDT. (Goswami (Illumina) Tr. 3262; see also PX0043 at 041 (Grail 2020 Form S-1)
(stating that “[a]lthough LDTs are classified as medical devices and FDA has statutory
authority to ensure that medical devices are safe and effective for their intended uses, FDA
has historically exercised enforcement discretion and has not enforced certain applicable
FDA requirements. including premarket review, with respect to LDTs”)).

IHT at 146-147) (in camera); PX7058 (Conroy (Exact) IHT at 142) (in camera)).
503. Grail’s Gallen test is an LDT. (Ofman (Grail) Tr. 3317; Goswami (Illumina) Tr. 3222).

504. Asan LDT, Grail’s Galleri test does not currently require FDA approval or oversight to be
sold. (Goswami (Illumina) Tr. 3222).

505. } (PX7050 (Nolan
(Freenome) IHT at 279-280) (in camera); see also PX7051 (Lengauer (Third Rock
Ventures) IHT at 149) (in camera)).

2 FDA Approval Process
506.
} (PX7092 (Ofman (Grail) Dep. at 175-
176); PX0043 at 115, 132 (Grail 2020 Form S-1); PX7058 (Conroy (Exact) IHT at 87-88)
(in camera)).
507.

See PX7055 (Otte
in camera); PX7068 (Perettie (FMI-Roche) IHT at 33) (in

(Freenome) IHT at 32-33
camera)).

508. Grail CEO Hans Bishop testified at trial that FDA approval is “very necessary for getting
American citizens access to our test.” (Bishop (Grail) Tr. 1368).
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509. TIllumina, Grail, and MCED test developer witnesses, ordinary course documents, and
external industry researchers state that FDA approval is a necessary input to achieve
Medicare coverage of MCED testing from CMS. (deSouza (Illumina) Tr. 2414); Ofian
(Grail) Tr. 3319-20; Conroy (Exact) Tr. 1734; Chahine (Helio) Tr. 1029 (explaining that
CMS issued guidance “stating that it would require FDA approval for reimbursement under
CMS?” for early cancer detection); PX4172 (Grail) at 059 (Grail Board of Directors
Meeting, Nov. 21, 2019) (in camera

); PX9090 (Roche) at 019 (Cowen, The Liquud
Biopsy Report: Early Detection ot a Huge Opportunity, Sep. 18, 2020) (stating that it “is
clear that CMS reimbursement [for asymptomatic cancer screening tests] will require FDA
approval™)).

510. A Premarket Approval (“PMA”) 1s a regulatory approval from the FDA that applies to
high-risk, Class III diagnostic tests. (Febbo (Illumina) Tr. 4324; Ofman (Grail) Tr. 3319).

(Chudova (Guardant) Tr. at 1208-09) (in camera).

512. Unless a MCED test can be shown to be “substantially equivalent to a legally marketed
predicate device,” the test will be “automatically classified under the [Food, Drug, and
Cosmetic Act] into class III, which generally requires PMA approval.” (PX0043 at 043
(Grail 2020 Form S-1)).

513. Galler will be considered a Class III medical device and will require Premarket Approval.
(Febbo (Illumina) Tr. 4445; PX7099 (Febbo (Illumina) Dep. at 83-84); PX0043 at 043-44
(Grail 2020 Form S-1)).

5l4, 8 } (Conroy (Exact) Tr. 1548-49: see also
Rabmowitz atera) Tr. 394-95 (in camera |

515. The quality of a product is part of safety and efficacy with respect to FDA approval.
(Conroy (Exact) Tr. 1548-49).

516. Dr. Ofiman testified at trial that the FDA’s requirements for a PMA approval exceed those
to meet LDT standards: “[T]he FDA has many additional requirements in terms of quality,
manufacturing, inspections. The evidence requirements are quite different.” (Ofinan
(Grail) Tr. 3319). “[T]here’s just a lot more to getting an FDA approval above and beyond
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what 1t takes to get CAP/CLIA certification.” (Ofman (Grail) Tr. 3319: see also Bishop
(Grail) Tr. 1345 (stating that a PMA has “an entirely different set of requirements”™ than an
LDT).

517. } (Rabinowitz (Natera)

Tr. 395 (in camera)).

518. A PMA requires submitting a lengthy application involving clinical and analytical
validation data collected during clinical trials using the device. (PX4082 (Grail) at 135
(Email attaching Grail 2020 S-1/Amended, Sept. 2020)).

519. According to Dr. Ofman, analytical validation means ensuring that a test measures what it
purports to measure at certain levels of precision. (Ofman (Grail) Tr. 3284).

520. Analytical validation is typically followed by clinical validation, which means
demonstrating that a test performs as indicated to detect the given disease in the intended
use population. (Ofman (Grail) Tr. 3284-85).

521. Clinical validation is critical for the commercialization of a test such as Galleri, as it is

necessary to receive FDA approval, Medicare coverage, and reimbursement by private
msurance. (See Gao (Singlera) Tr. 2886-87; PX7099 (Febbo (Illumina) Dep. at 36)
(testifying that clinical validation is necessary for FDA approval); see also PX4160 (Grail
at 094 (Grail, Board of Directors Meeting. Nov. 10, 2020) (in camera) (d
1)

522. Like clinical validation, demonstrating clinical utility requires evidence that a test can
detect disease in the intended use population. (Qadan (Illumina) Tr. 4110).

523. Establishing clinical utility also involves assessing how a test’s results may impact patient
management and outcomes. (Qadan (Illumina) Tr. 4110-11).

524. Dr. Navathe testified that because evidence of clinical validity and clinical utility overlap,
a single study may develop evidence of both clinical validit<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>