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l. BACKGROUND 

A. ILLUMINA 

1. Illumina is 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. Illumina 's principal product offerings are short-read NGS instruments used for DNA 
sequencing and associated consumables, analytical software and ancillaiy service 
contrncts. (PX0061 at 005 (Illumina 2020 Fmm 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)). 

1. IDumina Is a Dominant Provider of Next Generation Sequencing 
Platforms 

4. Illumina describes itself as "the global leader in sequencing- and atrn.y-based solutions for 
genetic and genomic analysis." (PX0061 at 005 (Illumina 2020 Fo1m 10-K)). 

5. Illumina has "an extensive intellectual prope1ty pmtfolio," 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. 

7. 

8. Illumina sells a variety ofNGS sequencing instruments, including the ''high-throughput" 
NovaSeq model· "mid-throughput" NextSeq models; and "low-throughput" MiSeq, 
Mini.Seq, and iSeq models. (PX0091 (Illumina) at 0 11-013 (Illumina Source Book, August 
2020)' see PX0114 Illumina Sequencing Platforms, 
https: //www.illumina.com/systems/sequencing-platforms.html (last visited Feb. 4 2022) 
(listing Illumina sequencing platfo1ms). 

9. Illumina's instruments are "based on [illumina's] proprietary technologies." (PX0061 at 
007 (Illumina 2020 Form 10-K)). 

10. 

1 



FEDERAL TRADE COMMISSION I OFFICE OF THE SECRETARY I FILED 4/22/20221 DOCUMENT NO. 6044421 Page 14 of787tPUBLIC 
PUB IC 

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. Illumina offers consumables, which include reagents, flow cells, and m1croarrays. 
(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 (Illumina 2020 Form 10-K)). 

2. Formation of Grail 

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

19. In early 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, Illumina observed cancer signals in its NIPT 
tests. (PX2184 (Illumina) at 001 (E-mail from R. Klausner, Illumina, to N. Naclerio, 
Illumina, Mar. 8, 2014)). 

2 
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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) Illumina 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., 
Illumina, July 14, 2015)). 

26. Klausner wrote that creating a separate company would protect Illumina by "[ n ]ot 
competing with [Illumina'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, Illumina, to M. Stapley et al., Illumina, 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., 
Illumina, 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. In January 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, Illumina 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 
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develop its MCED test without fmward pricing. (PX7060 (Naclerio (Illumina) IHT at 201 -
202)). 

31. Illumina fanned 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 Delawarn in September 2015 as a wholly-owned subsidiaiy 
ofillumina. (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 
Illumina, Arch Ventures, Bill Gates, and Jeff Bezos. (RX0667 (Illumina) at 002 (Email 
from J. Flatley, Illumina to W. Rastetter, Illumina, attaching "Illumina Fonns New 
Company to Enable Early Cancer Detection via Blood Based Screening " Jan. 10, 2016; 
PX2069 (Illumina) at 005 (Python Board Approval, Dec. 20, 2015)). 

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

35. 

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) (identifying the "cost of sequencing" as 
the first among four "most significant barriers and drivers of liquid biopsy innovation and 
adoption")). 

3 7. Illumina initially offered a 7 5 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 ofillumina 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 oflliumina, Inc., Dec. 
20, 2015)). 

39. As set f011h in Section VII.D.l. below, contemporaneous statements and testimony from 
Illumina executives as well as ordinaiy comse 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) 

40. } (PX4082 (Grail) 
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 (Nanative 
Response to Second Request, Mar. 1, 2021) (in camera)). 

41. } (PX6049 (Grail) at 103 

42. 

43. 

in camera)). 

Financing to Develop Blood Tests to Detect Cancer Early Mar. 1 2017 (in camera)); see 
also deSouza (Illumina) Tr. 2202). 

to Secon Request, Mar. 1, 2021 (in camera)); PX2541 umma at 004 terimReview: 
K2-Grail, Feb. 2, 2017) (in camera)). 

44. Illumina 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. Illumina 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 (Illumina) Tr. 2207). 

47. An Illumina 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 Gt·ail, "[Gt·ail] had access to technology and 
pricing that was preferential to [Illumina's] customers." (PX2406 (Illumina) at 005 (E­
mail from J. Flatley, Illumina to F. deSouza et al., Illumina, Jan. 2, 2017)). 

49. After Illumina 's reduction of its stake in Grail Gt·ail had "access to technology on [the] 
same terms and price as [Illumina 's] other large customers." (PX2406 (Illumina) at 005 
(E-mail from J. Flatley, Illumina to F. deSouza et al., Illumina, Jan. 2, 2017)). The 
Illumina 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, Illumina, to D. Moriarty, Illumina, 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]oss of [h]uge 
[u]pside potential in market value of GRAIL," the "[l]oss of [r]oyalty future value to 
[Illumina]," 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) IHT 
at 166)). 

58. According to Illumina 's foru1er 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)). 

5 9. In a 201 7 presentation to Sands Capital Management, Illumina told investors "We spun out 
Grail to encourage investment into many different NOS-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, Illumina Oct. 30, 2020 attaching 
Sands Capital Management Call)' deSouza (Illumina) Tr. 2204-5). 

60. 

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)). 

62. 

63. As noted in Illumina's Board Minutes, when Illumina owned a majority stake in Grail 
Illumina provided Grail with preferential te1ms and a.greed 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." (PX254 l (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 
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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 chaited the "[c]hanging business dynamic" between 
Illumina and Grail after the spinoff. The " [ c ]hanging business dynamic will result in 
Illumina 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 then· 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 prnsentation, Feb. 2, 2017 ("Illumina and Grail no longer collaborating 
on developing [libnny prep] and sequencing kits"))). 

67. After the spinoff, Illumina provided Grail "RUO kits" instead of the customized kits Grail 
was originally receiving. (PX2541 (Illumina) at 008, 014 (Illumina, Inte1im Review K-2 
Grail presentation, Feb. 2, 2017)) . 

68. 
} (Beny (Illumina) Tr. 988 (in camera)). 

B. GRAIL 

69. Grail 's principal office and laboratmy 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. 
} at 086 Em 

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

72. } (PX5045 (Grail) at 014 (Grail Grail Board 
Sess10n Meetmg Matena s, Sept. 10 2020 (in camera)). 

73. Grail has employees across a diverse range of functions including R&D sales, market 
access, and government and regulatmy affaii·s. (RX0874 (Grail) at 001 (Grail 
Organizational Stmcture, Aug. 26 2020)). 

1. Grail's Galleri MCED Test 

74. Grail's flagship test is 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-galle1i-test) (last visited Aug. 12, 2021)). 
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75. 

a) Galle1i Is an MCED Test Designed to Be Used by Asymptomatic 
Individuals 

MaL 1, 2021) (in camera); see also PX4572 (Grail) at 006, 032 (Grail Early Cancer 
Detection: Investor Presentation, Dec. 2020) (in camera)). 

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

77. 

(Jamshidi (Grail) Tr. 4042-43 (in camera)). 

78. 

} (RX3255 (Grail, The 
visited Aug. 12, 2021); 

} (Jamshidi (Grail) Tr. 4032 (in 

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 11,e Galleri Test, https://www.galleri.com/the-galleri-test) (last 
visited Aug. 12 2021); see ;njra 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, ovaiy, 
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)). 

82. 

83 . 

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

(PX6049 (Grail) at 014 (Grail, Nairntive Response 
in camera)). 
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84. 

85 . 

86. 

87. 

88. 

89. 

90. 

b) Galle1i Launched as an LDT in April 2021 

(PX4 l 7 l (Grail) at 030 (Grail Board of Directors Meeting Presentation, Aug. 20, 2019) (in 
camera)) . 

} (PX6061 (Grail) at 013 (Grail, 
Responses and Objections to the Federal Trade Commission's First Set oflnte1Togatories, 
May 3, 2021) Un camera)) . 

} 
(PX6 Grail) at 020 ( · · · sponse to Second Re uest M · 

. . 

To sell the Galleri test as an LDT, Grail is taJgeting lal'ge, 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)). 

(Grail, ''Responses and Objections to the Federal Trade Commission's Fust Set of 
Intenogatories, 'May 3 2021) (in camera)). 
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91. } (Della 
mmo~mmnm11D1Imrmzm1m Tr. 1333 

' 

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

93 . In the September 21 2020 investor call where Illumina CEO Francis de Souza announced 
that Illrunina would acquire Grail, deSouza stated that the price of Galleri would sta1t at 
$1 ,200. (PX2575 (Illumina) 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." (Ofman 
(Grail) Tr. 3319-20). 

95. 

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 in Washington, D.C., to advocate for accelerated Medicare coverage of 
Galle1i and MCED tests. (Ofman (Grail) Tr. 3356-57, 3450). 

c) 

98 . 

(Bishop (Grail) Tr. 1441 (in camera)). 

99. 
(PX5044 (Grail) at 006-007 (GrailLRP Review, Aug. 20 2020) 

100. 
(PX5044 (Grail) at 010-11 (GrailLRPReview 

101. 

11 
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102. 

103. 

104. 

105. 

106. 

107. 

108. 

109. 

} (Bishop (Grail) Tr. 

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

Aug. 20 2020) (in camera)). 

} (PX4016 (Grail) at 025- ·ail 
or s op 2 , Sept. 2, 2020) (in camera) ( 

})· PX4491 (Grail) at 007, 035-043 (Grail Boar o 
Directors Meeting, Apr. 30, 2019) (in camera)). 

Grail 2020 S-1/Amended Sept. 2020)). 

} (PX5044 

(Ofman (Grail) Tr. 3351 (in 
Grail) at O 11 (Email attaching 

(Grail) Tr. 3351 (in camera); see PX7069 (Bishop (Grnil) IHT at 193-4); PX4082 (Grail) 
at 011 · · · 

d) 

110. Dr. Joshua Ofi:nan, Grail 's Chief Medical OfficeJ, testified that the clinical study program 
Grail has launched as an independent company is "one of the la1gest I've seen." (Ofi:nan 
(Grnil) Tr. 3445). 

12 



FEDERAL TRADE COMMISSION I OFFICE OF THE SECRETARY I FILED 4/22/2022 I DOCUMENT NO. 604442 I Page 25 of 787 J PUBLIC 
PUBLIC 

111. As of September 2021 Grail has emolled over 130,000 pai1icipants in clinical studies. 
(PX0390 (Clinica1Trials.gov Search Results for "Grail," Sept. 23, 2021)). 

112. Grail has pai1nered with the Mayo Clinic, Cleveland Clinical and Herny Ford Health 
System for clinical studies. (Qadan (Illwnina) Tr. 4263). 

113. Grail began its clinical study program with the Circulating Cell-Free Genome Atlas 
("CCGA") study which Grnil initiated "after Grail was spun out of Illwnina and their -
the R&D was externalized." (Ofi:nan (Grail) Tr. 3291-92). 

114. PX4430 (Grail) at 021 
(in camera) · 

PX6049 (Grail) at 015 (Grail, Nanative Response to Second Request, Mar. 1 2021) (in 
camera)). 

I 15. In obse1vational studies, test results are not returned to the patients but rnther, the patients 
are tracked over the duration of the study, and Grail compai·es the rnsults of its tests with 
the patients ' cancer diagnoses at the conclusion of a predetermined period. (PX7092 
(Ofi:nan (Grail) Dep. at 255-257)) . 

116. } (PX6049 at 
015 Gra.1 Nanative Response to Secon 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. Giail used CCGA-1 and CCGA-2 to develop Galleri and gather inf01mation about Galle1i 's 
pe1formance. (PX7069 ishop (Grail) IHT · · 

119. } (PX6049 (Grail) at 014 (Grail, Nanative 

120. 

2021) (in camera)). 

121. 

122. 

2021 (in camera)). 

} (PX7092 (Ofi:nan (Grail) Dep. at 
Gra1 , NaiTahve Response to Second Request, Mar. 1, 

13 

(PX6049 (Grail) at 015 (Grail, 
in camera)). 
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ting Cell­
free Genome Atlas Study (CCGA), https://clinicaltrials.gov/ct2/show/NCT02889978) (last 
visited Jan. 3, 2022); PX6093 (Navathe Rebuttal Repo1t) at 026-29 (in camera)). 

123. Shmtly after Grail launched the CCGA study, it launched "two ve1y large cohmt studies " 
STRIVE and SUMMIT. (Ofinan (Grail) Tr. 3293). 

124. 

125. 

126. 

127. 

128. 

129. 

130. 

(PX6049 (Grail) at 017 (Grail Nanative Response to Second Request, 
in camera)). 

(Grail, NaITative Response to Second Request, Mar. I , 2021) (in camera)). 

(PX6049 (Grail) at 017 (Grail Nanative Response to Second 
in camera)). 

- · PX4430 (Grail) at 021 
(in camera)- PX7092 

(Ofinan (Grail) Dep. at 256-257)' PX6049 (Grail) at 017-18 (Grail Narrative Response to 
Second Request, Mar. 1, 2021) (in camera)). 

4430 (Grail) at 021 
(in camera); PX6049 (Grail) at 017 (Grail, 

Nan-ative Response to Second Request, MaL 1, 2021) (in camera)). 

Na1rntive Response to Second Request, Mar. 1, 2021) (in camera)). 

14 
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} (PX6049 at 017 (Grail, Nanative Response to Second Request, Mar. 
in camera)). 

131. Grail's PATHFINDER 1 study is an interventional, real-world, clinical practice sh1dy of 
6 600 individuals with no suspicion of cancer. (Oft.nan (Grail) Tr. 3293). 

132. } (PX6049 (Grail) 
at 017 (Grat , NaITahve Response to Secon Request, Mar. 1, 2021) in canzera)). 

133. Based on the PATHFINDER study the Galleri 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 hmg, 
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. 

136. 

137. 

138. 

139. 

at 031 Gra1 , 
Science, Medicine, and Teclmology Board Subcommittee Meeting Pre-Read, Mar. 2, 
2020) (in camera)). 

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

camera)). 

15 
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140. 

141. According to Dr. Patricia Deverka, one of Respondents ' retained expert witnesses, the UK 
NHS sh1dy, as a "pragmatic clinical trial," will generate "impmtant evidence of clinical 
utility" of the Galleri test. (RX6001 (Deverka Trial Dep. at 98)). 

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

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

144. 

145. 

146. 

147. 

148. 

149. 

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

30 (Grail) at 021 -022 
(in camera)). 

} RX3134 ationa Institutes o Heat , U.S. Nat10na 
Libraiy of Medicine Development Of A Blood Test To Improve The Peifonnance 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, Nanative Response to Second Request, Mar. 1, 2021) (in camera)). 

16 

(PX6049 (Grail) at 019 (Grail 
in camera)). 
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2. 

150. } (PX7069 (Bishop (Grail) 

151. 

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

153 . 

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

155. Minimal Residual Disease ("MRD") tests are designed to dete1mine 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 Nanative Res onse to 

156. 

157. 

158. 

Second Re uest, Mar. 1 2021 

(PX6049 (Grail) at 013 (Grail, Narrative Response to Second Request, Mar. 1, 2021) (in 
camera)). 

} (PX6049 (Grail) at 021 (Grail, Narrative Response to Second 
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 University of Hong Kong granted Grail "exclusive, 
worldwide intellectual prope1ty licenses . .. for the use of ce11ain 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 pm1folio: 'In June 2017 
we acquired Hong Kong-based Cirina Limited, formded on the basis of the work of Dr. 
Dennis Lo, a pioneer in clinical applications of cIDNA sequencing, which provided us with 
a number of patents and exclusive licenses to patents related to the use of cfDNA for eady 
detection of cancer." (PX4082 (Grail) at 086 (Email attaching Grnil 2020 S-1/Amended 
Sept. 2020) 

163. 

164. 

165. A May 2017 Grail board presentation stated that the acquisition of Cirina will "[e]nable 
GRAIL to enforce eady 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 Prope11y 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 Advismy 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- Boru·d Update II, May 10, 2017)). 

4. Grail Prepared to Go Public Prior to Acquisition 

170. Grail successfully raised $300 million as pa11 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 prut 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. 

(in camera)). 

173 . Matthew Strom, Morgan Stanley Managing Director in the Healthcru·e Investment Banking 
Group testified that Morgan Stanley was "the exclusive financial advisor to Grail" in its 
acquisition by illumina. (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 boru·d to -- other transactions as well as other alternatives." (Strnm 
(Morgan Stanley) Tr. at 3474). 

175. Morgan Stanley was the lead unde1writer for Grail 's planned IPO. (Strom (Morgan 
Stanley) Tr. 3591-92). 

176. Morgan Stanley assisted Grail in preparing of its Fmm 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)). 

a) 

178. 

(Grail) at 029 (Grail Board Session Meeting Materials, Sept. 10, 2020) (in camera)). 

19 
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179. 

180. 

181. 

182. 

183. 

184. 

185. 

(Grail) at 029 (Grail Board Session Meeting Materials Sept. 10 2020) (in camera)). 

} 
Mate1ials, Sept. 10, 2020) (in camera)). 

20 
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b) 

186. 

3532 (in camera)). 

187. 

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

c) 

189. 

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

190. 

191. 

192. 

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

194. 

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)). 

21 



FEDERAL TRADE COMMISSION I OFFICE OF THE SECRETARY I FILED 4/22/2022 I DOCUMENT NO. 604442 I Page 34 of 787 J PUBLIC 
PUBLIC 

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. Cornell, 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 Rep01t 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)). 

199. 

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

201. Illumina filed an 8-K rep01i with the Secmities and Exchange Commission as a result of 
consummating the acquisition of Grail. (deSouza (Illumina) Tr. 2234). 

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

203 . 

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

205. When Illumina 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). 

22 
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1. 

206. 

207. Jay Flatley, Chai.Iman 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). 1v1r. Flatley expects the acquisition to increase both revenue and 
profits once the Galleri test "got into the mai-ketplace." (Flatley (Illumina) Tr. 4096-97). 

208. 

(PX.2316 (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 Illumina documents indicate that Illumina intends to use its ac uisition of Grail to 

210. Illumina 's Strnteoic Plan for 2021-2025 declares, 

Discussion Document," Oct. 23 2020) (in camera)). 

211. 

212. 

213. 

23 
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214. 

020) (in camera)). 

2. 

215. 

(Illumina) at 005 (Grail Integration Planning Update, Oct. 22, 2020) (in camera) · see also 
· · 1era) 

( . a) 

a }). 

216. 

(in camera)). 

217. In a September 2020 Illmnina FAQ doclllllent Telating to Illlllllina ' 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. Illlllllina closed the transaction despite knowing that doing so could result in the imposition 
of "fines, penalties, remedies or restiictions" by government or regulato1y authorities. 
(PX0378 at 005 (IlluminaF01m 8-K, Aug. 18 2021)). 

219. Illumina 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. Illumina acknowledged in an SEC filing that: 

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

24 
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Article 22(4) of the EU Merger Regulation Illumina was prohibited from 
implementing the Acquisition (i) until the European Commission clears the 
Acquisition under the EU Merger Regulation or (ii) until the European 
Commission refuses the Refe1rnl, and therefore the European Commission' s 
acceptance of the Refenal 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 Fmm 8-K Aug. 18 2021)). 

221. Ilhunina 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 lliumina: 

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 
Alticle 14(2)(b) of the EU Merger Regulation of up to 10% of illumina' s 
consolidated annual turnover. 

(PX0378 at 005 (Illumina Fmm 8-K Aug. 18, 2021)' see also deSouza (Illumina) 
Tr. 2235 (stating that illumina decided to close the transaction despite the 
potential fmes 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 nm as a separate entity and where it engages with Illumina it will do so on 
an rum's length basis. ' (deSouza (illumina) Tr. 2463 ; see also PX2851 Illumina Hold­
Se arate Commitments Au . 18 2021 

223 . 

224. Illumina publicly described its hold-sepai·ate commitment as "voluntarily offered." 
(PX0378 at 004 (Illumina Fo1m 8-K, Aug. 18, 2021)). 

225 . 
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8-K, Aug. 18, 2021)). 

} (PX2851 (Illumina) at 
8 at 004 (illumina Form 

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=2e 72344d-ceaf-445 3-8 68 a-
4235 16a4ba49 (last visited Oct. 25 2021)). 

IT. 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· 
Comoy (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 Wai· on Cancer Investor Presentation July 2020)). 

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 

1. 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 (Grnil) 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). 

233. 
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234. 

23 5. 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. (RX3 729 USPSTF, 
Final Recommendation Statement - Prostate Cancer: Screening, May 8, 2018 
(https: / /W\ovw. uspreventiveservicestaskf orce. org/uspstflrecommendation/prostate-cancer­
screening (last visited July 16, 2021)). 

236. The ACS also issues cancer screening guidelines in collaboration with cancer research 
expe1is for various cancers including breast, colorectal, lung, cervix and prostate cancer. 
(Cance (American Cancer Society) Tr. 605-06). 

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

238. 

239. 

2020) (in camera)). 

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. (Comoy (Exact) Tr. 1547). 

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

245. } (Comoy 
pril BoD 

M&A Strategy Presentation, Apr. 28, 2020) (in camera) ; PX7040 (Getty (Guardant) IHT 
at 32)). 
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246. 

recommendations))). 

PX7040 (Getty 
colorectal screellillg 

24 7. An lliumina Board document cites Grail for the 

(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 ve1y advanced stages of disease 
when treatment options are limited." (PX8398 (Cance (American Cancer Society) Deel. 
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 & Figurns 2019)). 

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

251 . Stage 0 conelates 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 " [i]f cancer cells 
have penetrated beyond the original layer of tissue, the cancer has become invasive and is 
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]bn01mal 
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 Oto 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/ a bout-cancer/ diagnosis-staging/staging (last visited July 
14, 2021)). 

254. 
(PX4172 (Grail) at 050 (Grail Board of Directors Meeting Nov. 
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255 . By the time symptoms appear, cancer may ah'eady have grown and spread. (Comoy 
(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. (Comoy (Exact) Tr. 1736). 

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

259. 

260. 

{ 

(PX5027 (illumina) at 019 
(in camera)). 

} 

(PX5024 (Illumina) at 022 
r. 28 2020) (in camera); PX83 l 7 
(in camera)). 

261. Detection of cancer after it has progressed leads to high mortality rates. (PX2005 
(Illumina) at 003 (ScreenCo - Eady Cancer Detection on a Global Scale)- Comoy (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. 
(Comoy (Exact) Tr. 1736). 

264. Dr. Cance described the benefits of screening eady: "Screening for cancer increases the 
chances of detecting ce11ain cancers early, when they might be easier to treat." (PX8398 
(Cance (American Cancer Society) Deel. 5)). 

265 . 

266. 

C. 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) Deel. Jr 6)). 

268. "We always dreamt that it would be great to detect cancer early because early cancer 
detection saves lives. Even with the cuffent 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 impo11ant 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)). 

1. The Advantages of Liquid Biopsy 

270. "Traditionally, cancers are detected and diagnosed through a tissue biopsy or involve an 
invasive procedure like a colonoscopy." (PX8398 (Cance (American Cancer Society) 
Deel. 5)). 

271. 
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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) Deel. Jr 8)). 

v~ I 
(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) Deel. ,r 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) Deel. ,r 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. "[L ]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) Deel. Jr 8); see also PX2010 (Illumina) at 022 
(TruSight Oncology 500 ctDNA: Sales Training) ("Up to 25% of cancer tissue needle 
bio sies ield insufficient material for clinical sequencing[.]"). 

} (PX7068 (Perettie (FMI-Roche) IHT at 22-23) 
(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 cunent 
cancer screening tests. (PX8398 (Cance (American Cancer Society) Deel. 8); PX7040 
(Getty (Guardant) IHT at 51 -54); PX7042 (Gao (Singlera) IHT at 25-26); PX7044 (Stahl 
(Invitae) IHT at45-46) · PX0059 at 010-011 (Guardant 2020 10-K) · PX8313 (Guardant) at 
002 (Guardant 360 CDx Original PMA Application Attachment 6-1: Background 
Infmmation on Liquid Biopsy for NGS Tests)). 

281. Liquid 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 is simply around compliance 
most importantly." (PX7040 (Getty (Guardant) IHT at 28)). 

283. 

284. A liquid biopsy test begins with the collection of a blood (or other fluid) sample from tl1e 
patient and is sent to the receiving laboratmy. (PX4035 (Grail) at 016 (PiperJaffray The 
2015 Liquid Biopsy Repo1t, Sep. 2015)) . 

285. Once at the laboratmy the test developer perfmms a "series of cheinistiy 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 Liquid 
Biopsy Report Sep. 2015)· Rabinowitz (Natera) Tr. 306-09). 

286. Following libraiy prepai·ation, the test sample is sequenced on a sequencing instiument to 
identify the order of base pairs in each molecule in the libra1y. (PX0043 at 105-06 (Grail 
2020 Fmm S-1)' see also Beny (Illumina) Tr. 818-19 (explaining thatlllumina sequencers' 
primary analysis involves "base calling" by trnnslating florescent signals to bases)· 
Chudova (Guardant) Tr. 1159)). 

287. 

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 Fmm S-1)). 
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289. DNA is typically double stranded and is made up of complementruy 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 (Piper Jaffray, The 
2015 Liquid Biopsy Repo1i, Sept. 2015); PX0043 at 105 (Grail 2020 F01m 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 (TmSight 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 Infonnation on Liquid Biopsy for NGS Tests)) . 

293 . cfDNA is thus a ha1mless byproduct of cell death that is present in all human bloodstreams. 
(PX4035 (Grail) at 010-011 (PiperJaffray, The 2015 Liquid Biopsy Repoti, Sept. 2015) 
(noting 50 to 70 million cells die every 24 homs)). 

294. Cancerous cells go through the same process· when cancer cells die, their chromosomes 
are broken down into sho1i 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 hunor DNA C'ctDNA"). ctDNA reflects the genetic makeup of the tumor 
cells that released it and can differ from 1101mal non-cancerous cfDNA in a variety of ways. 
(PX2010 (Illumina) at 009 (TmSight Oncology 500 ctDNA Sales Training)' PX4035 
(Grail) at 01 1-012 (PiperJaffray, The 2015 Liquid Biopsy Report Sept. 2015)). 

296. "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 n01mal cells[,]" there is a very small 
amount of ctDNA in blood relative to n01mal cfDNA. (Lengauer (Third Rock Venmres) 
Tr. 161-62). 

298. 

(PX2013 (Illumina) at 009 (Science & Technology Committee: Cancer 
Screenmg Apr. 28, 2020) (in camera)· PX7040 (Getty (Guru·dant) IHT at 39) ("you t:rnly 
are fmding a needle in 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) IHT 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 va1y between individuals and tumor entities, but 
generally correlates to tumor size and stage, known as the "hlillor burden." (Chudova 
(Guardant) Tr. 1162-64). 

300. 

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) 

302. 
} (See Jamshidi (Grail) Tr. 4055-56 (in camera)) . 

303. Neady all cells including cancer cells, contain ribonucleic acid ("RNA '). (PX0043 at 105 
(Grail 2020 Fo1m S-1)). 

304. 

305. 

306. 

307. 

308. 

} 

c) Proteins 

} (See 

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

3. Classes of Biomarkers Utilized for Cancer Detection 

309. "A biomarker is some fmm of signahu-e or fingerprint'' that may indicate the existence of 
cancer. (Lengauer (Third Rock Ventures) Tr. 160). 
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310. Mr. Comoy 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 (Comoy (Exact) IHT at 31-32)). 

311. } 
(See, e.g. , Lengauer (Third Rock Ventmes) 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. ,-i 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)). 

3 l 5. A mutation that occms in any cell in the body that is not a ge1m line cell is called a "somatic 
mutation.' (Chudova (Guardant) Tr. 1165.) 

316. 
} (PX7091 (Lengauer (Third Rock Venttu-es) IHT at 25) (in camera)). 

317. Inte1rngating mutations in cfDNA falls within the larger field of study called 
"genomics." (See, e.g. , PX2369 (Illumina) at 014 (Email from J. Godsey, Illmnina, to D. 
Baker et al., Illumina, Apr. 12 2020, attach.in 'Recent Advances in Genomics-based 

318. 

Cancer Screenin " draft, A r. 28 2020 

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

b) DNA Methylation (Epigenomics) 

319. Methylation is a process that plays a role in regulating gene expression, protein function, 
and RNA processing. (PX0043 at 106 (Grail 2020 F01m 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 chan e the DNA code ; Rabinowitz atera Tr. 357-58 
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320. "[A] methylated nucleotide undergoes a specific chemical modification that has a chemical 
mai-k added to that nucleotide that really changes how the cell functions." For example, 
"weO have the same DNA in our heait cells and our liver cells generally, but [the] heait 
and liver function ve1y 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 Fmm 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 Fo1m S-1)). These deviations from n01mal 
cellular function can cause disease. For example certain methylation modifications can 
tum off a tumor suppressor gene leading to tumor growth and cancer. (PX0043 at 106 
(Grail 2020 Fo1m S-1)). 

323 . Abnmmal methylation patters are a hallmark of cancer, such as where urunethylated C in 
a nucleotide becomes a.methylated C or vice versa . (Chudova (Guai·dant) Tr. 1167· Ofman 
(Grail) Tr. 3286)). 

324. 

mo 1cabons epigenetic c anges or methylation changes.'')" ere 1e -
Roche), IHT at 53-54) (in camera)). 

c) DNA Fragmentation (Fragmentomics) 

325. 

326. 
} (See, e.g. Lengauer (Third Rock Ventures) Tr. 

Tr. 1243 (in camera)). 

d) DNA Aneuploidy 

327. 

camera)). 

328. 

(Third Rock Ventures) Tr. 175-76 (in camera)). 
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329. 

e) RNA Expression {Transcriptomics) 

330. 

331. 
(See, e.g., Nolan (Freenome) Tr. 2711 · Jamshidi (Grail) Tr. 4055-

f) Protein Levels {Proteomics) 

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

333. 

334. Intenogating 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 (lliumina) Tr. 2325). 

336. 

337. 

g) Multiomics 

338. 

} See, e.g. , Cance 
in camera)). 

339. } (See, e.g. , 
Cance Amencan Cancer Society Tr. 613 ; C u ova Guar ant) Tr. 1166, 1243 (in 
camera); Nolan (Freenome) Tr. 2710-11 (describing Freenome's multiomics platform as 
spanning genomics, t:ranscriptomics and proteomics)). 
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340. 

341. 

4. MCED Tests Rely on IDumina NGS to Simultaneously Examine 
Thousands of Cancer Biomarkers in cfDNA 

(Felton (Thenno Fisher) IHT at 26-28) (in camera) · see PX7046 (George (Invitae) IlIT 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] .. 
. Illumina was pretty dominant in the sequencing market. '')- see also infra Section V.D. 
(Only Illumina NGS Platforms Meet the Requirements ofMCED 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 tenns 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) Deel. ,I 7)). 

344. 

345 . MCED tests require the ability to detect on the order of one molecule of DNA in ten 
milWiters of blood. (See, e.g. , Lengauer (Third Rock Ventures) Tr. 162-63). NGS can 
detect one molecule of DNA in ten milliliters 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 requu.-es 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 lO0K 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 Illumina 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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34 7. NGS technology allows for the detection of a broad range ofDNA mutations within a blood 
sample, which in tum 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. Illumina and Grail Were Not the First to Discover the Use of ctDNA 
for Cancer Screening Technology 

349. A May 2017 Grail boa1·d presentation stated that Dr. Dennis Lo is the Director of the 
"[l]aborato1y at forefront of cfDNA 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 (Singlern) Tr. 2863-64· 2867-68). 

351. A noninvasive prenatal test (' 'NIPT") is a blood-based test perfo1med on expectant mothers 
designed to dete1mine whether the fetus has chromosomal abnormalities, including Down 
syndrome. (Qadan (Illumina) Tr. 4121). 

352. 

353 . Together Dr. Gao, Singlera s Co-Founder and cuuent 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. DL Gao, Singlera 's Co-Founder and cunent 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) Deel. ,r 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 ofliquid 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, 
Illumina, to N. Naclerio, Illumina, Aug. 9, 2012)). 
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369. In August 2012 Illumina's Director of Corporate and Venture Development, Robe11 
Bookstein, wrote to lliumina's SVP of Corporate and Venture Development, Nicholas 
Naclerio, to ale11 Mr. Nacle1io of research by Dr. Dennis Lo. (PX2858 (Illumina) at 001 
(Email from R. Bookstein, Illumina, to N. Naclerio, Illumina, Aug. 9, 2012)). 

3 70. 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 [Illumina'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 (lliumina) at 001 (Email from R. Bookstein, Illumina, to N. 
Naclerio, lliumina Aug. 9, 2012)). 

372. Mr. Bookstein suggested to Dr. Naclerio that Illumina "scoop up [Dr. Lo 's] entire IP 
p011folio and build it inside Illumina." (PX2858 (Illumina) at 001 (Email from R. 
Bookstein, Illumina, to N. Naclerio Illumina, Aug. 9 2012)). 

3 73. On September 3 2012, lliumina held a call with Dr. Dennis Lo relating to his discove1y 
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, 
lliumina, to P. Fromen Illumina et al. Sept. 5, 2012)). In notes from the call, lliumina's 
attendees wrote the question "How will a clinician use this type of data?" (PX2859 
(Illumina) at 004 (Email from R. Bookstein, lliumina, to P. Fromen Illumina, 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 III. MCED tests screen for multiple cancers in an 
asymptomatic population and all use Illumina 's NGS platforms. 

376. 

. , 015)· see a 
(Illumina) at 016-17 (Board of Directors Meeting, Aug. 4, 2020) (in camera)) . 
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377. 

378. 

379. 

380. 

381. 

} See, e.g. , PX0086 at 001 
(Grail Press Release: GRAIL Presents Inte1ventional PATHFINDER Study Data at 2021 
ASCO Annual Meeting and Introduces Galleri, a Groundbreaking Multi-Cancer Early 
Detection Blood Test June 4, 2021) (describing Gallerias a "multi-cancer early detection 
(MCED) blood test'')- PX8314 (Guardant ulti-Cancer Screenino, Dec. 2020) (in 
camera); PX8324 (Roche) at 003 (in camera)· 
PX8392 (Exact) at 002 (Pipeline Review Jan. 2021) (in camera)). 

, 

020); 
PX7051 (Lengauer (Third Rock Venhues) 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 IPO Roadshow Video Outline: Project Galileo, Aug. 2020)). 

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

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

PX7040 Getty Guar ant) IHT at 29-32 · see a so PX4082 (Gra1 at 
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)). 

3 82. Because MCED tests are targeted towards 
not been treated for cancer, 

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

383. Singlera's Dr. Gao explained that sensitivity of a cancer screening test indicates "a true 
positive, so when the person has a disease, yam test tells positive results.' (PX7042 (Gao 
(Singlera) IHT 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 (Tirird 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 Clmdova testified: 

Any patient that you miss as a result of that screening will continue to develop 
then· 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: 

388. 

389. 

390. 

391. 

[T]he physician would need to follow up with all sorts of radiological and other 
interventions to try to localize the cancer that the test is 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 unnecessruy because the 
result is a false positive result. 

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

} (PX7058 (Comoy (Exact) IHT at 95-96) (in camera)) . 

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

392. Guardant's Getty explained that a false positive screening test could harm a "patient 
mentallyn and also trigger "ve1y invasive" follow-up procedures. (PX7040 (Getty 
(Guardant) II-IT at 36-37)). 

393. 

} (PX7055 (Otte (Freenome) II-IT at 84) (in camera)). 

394. Singlera's Gao indicated that a false positive test result is a "potentially damaging, 
w01risome thing.'' (PX7042 (Gao (Singlera) II-IT 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) II-IT at 32)). 

396. Grail's former CEO, Hans Bishop, testified that "[i]t's ve1y impo1iant" 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 UID1ecessary stress, the lower the risk of investigational haims and the lower the wasted 
money on Ullllecessary work-ups" following a false diagnosis. (Bishop (Grail) Tr. 1385-
86). 
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b) Multiple Companies Are Developing MCED Tests 

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

399. 

400. 

Minutes) (in camera)). See generally PX6090 (Scott M01ion Report) at Table 1 (in 
camera)). 

401 . The American Cancer Society's Chief Medical Officer testified at 1:Iial that he is aware that 
severnl 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. In terms 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. Chabine 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 fornih"-"it's really a matter of strategy" for developing 
amulticancer test "that we're really debating." (Chahine (Helio) Tr. 1032). 

406. Dr. Chal:tine further testified that "everyone understands that the value of going to a blood­
based test is this ability to now be able to ... int:euogat:e not just for a single cancer but for 
multiple cancers," that "it would be hard to find anyone in this industJ.y that would say that 
all of these tests aren't eventually going to become a multicancer sc1·eening test," and ''what 
we're witnessing today is really just a strategy for how you get there.n (Chahine (Helio) 
Tr. 1031-32). 
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407. 

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

(1) Grail 

408. Grail s Galleri test aims to detect cancer signals by identifying abnonnal methylation 
patterns in a patient's DNA. (Bishop (Grail) Tr. 1319-20· 1373). 

409. Galle1i. identifies regions of a patient 's DNA that are hypennethylated or hypom.ethylated. 
(Bishop (Grail) Tr. 1320). Galleri seeks to differentiate hyper- or hypomethylation patterns 
from those in healthy patients. (Bishop (Grail) Tr. 1320). 

410. At trial Dr. Ofman described Galleri 's analysis of DNA m.ethylation: "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. 

412. 

413. 

414. 

1) ("We seek to continually enhance the perfonnance and features of our tests, including 
seeking ways to improve sensitivity and reduce sequencing costs")). 

(2) Thrive/Exact 
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415. Exact/Tini.ve's CancerSEEK test combines NGS-based DNA mutation detection 
technology and protein detection technology. (Conroy (Exact) Tr. 1544). 

416. 

417. 

418. 

419. 

420. 

421 . 

422. 

423. 

424. 

425. 

camera)). 

} (PX85 72 (Exact) at 046 (Exact Sciences, 
o ogy Comrmttee Spnng Meeting Presentation April 16, 2021) (in 

camera); see also Bishop (Grnil) Tr. 1496 (in camera). 

(3) -
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( 4) Guardant 

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

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 mioim;:il residual disease technology platform into an 
MCED testing platfonn 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 Tequi.red for MCED screening Guardant has 
"significantly augmented1' its somatic mutation technology with methylation as a second, 
distinct type of cancer biomarker. (Chudova (Guardant) Tr. 1165-66). 

433 . 

434. 

435. 

436. 

437. 
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438. 

(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 eady detection 
across a range of different cancers." (Nolan (Freenome) Tr. 2706). 

440. Freenome's Nolan finther testified that Freenome cuITently has "a multicancer program" 
and has prospectively collected samples "for the pmpose of product development, across a 
range of cancer types ." (Nolan (Freenome) Tr. 2709). 

441. 

442. 

443 . 

444. 

445 . 

446. 

(6) Singlera 

447. Dr. Gao testified that Singlera's "goal is to detect cancer eady, all kinds of cancer. 
(PX7042 (Gao, IHT at21 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 demonstrnting the 
peiformance of its platform for five different cancers in terms of sensitivity and specificity. 
(Gao (Singlera) TL 2875). 

451. 
(Della P011a (Grail) Tr. 483 (in camera)). 

452. 

2019) (in camera)). 

453. 

(7) Helio 

454. Helio is "a company in the space of early cancer detection using blood as the specimen 
hying to determine initially the early detection of liver cancer but with ambitions to do 
additional cancers -in.eluding ultimately a multicancer test. ' (Chahine (Helio) Tr. 1000). 

455. 

456. 

457. 

458. 

459. 

460. 

461. 

462. 

463. 

(8) 
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464. 

465. 

466. 

467. 

c) MCED Tests Are Designed to Complement Existing Screening 
Methods 

468 . Dr. Cance anticipates that MCED tests will be pati of annual physicals for certain 
individuals: 'I expect that, once available, these tests might be used as part of patients' 
annual prima1y (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 primaty 
physician." (PX8398 (Cance (American Cancer Society) Deel. 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) 
Deel. 9)). 

470. Dr. Cance described the potential to use MCED tests as a preliminaiy screening tool: 
"These multi-cancer eai·ly 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 CanceJ Society) Deel. Jr 9)). 

4 71. 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). 
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4 72. Mr. Bishop explained that, in comparison to the existing standard of care screening tests 
Galleri is not as sensitive: 

473. 

474. 

475. 

[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 
is 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). 

D. THE U.S. MCED TEST MARKET Is EXPECTED TO REACH TE s OF BILLIONS OF 

DOLLARS ANNlJALLY IN REVENUES 

476. 

477. 

478. 

1. illumina Expects Cancer Screening to Be "Probably the Single 
Biggest Market Segment That We Can Imagine" 

In 2016, Jay Flatley, then the Chairman and Chief Executive Officer of Illumina, told 
investors that cancer screening is a "gigantic opportunity" and ' 'probably the single biggest 
mai·ket segment that we can imagine." (PX0045 at 023 (Illumina, Illumina Ql 2016 
Results Erunings Call Transcript, May 4, 2016)). 

"Illumina has recognized that cancer screening is 
} with a projected market size of tens o 1 10ns o o ars y 2035 . ... " 

(Answers and Defenses of Respondents Illumina and Grail at 018 (110) Un camera)). 
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479. 

480. 

481. 

482. 

(Illumina) at 002 (Illumina, Oncology Testing 5-Year Strategy Refresh 
camera)). 

t al. Apr. 29 2020 
attaching presentation entitled "Board of Directors M&A Landscape") (in camera)). 

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

484. 
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{ 

2. 

485. 

} 

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

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] oppmtunity. 
So as an organization, [Illumina 's] acquisition of Grail is ostensibly geared to moving into 
this much bigger oppo1tunity and maximizing that opp01tunity." (PX7105 (Getty 
(Guardant) Dep. at 68)). 

488. 

489. 

54 



FEDERAL TRADE COMMISSION I OFFICE OF THE SECRETARY I FILED 4/22/2022 I DOCUMENT NO. 604442 I Page 67 of 787 J PUBLIC 
PUBLIC 

490. Freenome' s Mr. Nolan testified that the MCED market "is huge and the unmet need is 
huge." (Nolan (Freenome) Tr. 2727). 

491. Cowen-a financial services furn-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 rep01t on liquid biopsy. (PX2752 
(Illumina) at 007 (Liquid Biopsy Rep011: 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 opp01tunities. 
(PX27 52 (Illumina) at 007 (Liquid Biopsy Rep01t: Early Detection of a Huge Opportunity, 
Sept. 18, 2020). 

E. REGULATORY APPROVAL PROCESS AND REIMBURSEMENT FRAMEWORK FOR 

MCEDTESTS 

492. 

(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 Galle1i 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 laborat01y-developed test ("LDT") is a test developed on-site at a single clinical 
laborat01y, which uses components from multiple suppliers to put together a specific test 
that is then validated in that laborat01y. (Febbo (Illumina) Tr. 4320; see also PX0043 at 
041 (Grail 2020 F01m S-1) ("LDTs are in vitro diagnostic. tests that are intended for clinical 
use and are designed manufactured and used within a single laborat01y")). 

495. 

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

496. LDTs, in order to be offered to patients, must be perfonned in labs that have CLIA 
ce11ification. (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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ce1tifying the test and validating it") · PX7097 (Felton (Thenno 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 
Repo1t, 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 (Illmnina) Tr. 3262; see also PX0043 at 041 (Grail 2020 F01m S-1) 
(stating that "[a]lthough LDTs are classified as medical devices and FDA has statut01y 
authority to ensure that medical devices are safe and effective for their intended uses, FDA 
has historically exercised enforcement discretion and has not enforced c,e1tain applicable 
FDA requirements including premarket review, with respect to LDTs")). 

501. 

502. 

IHT at 146-147) (in camera); PX7058 (Comoy (Exact) IHT at 142 (in camera)). 

503. Grail 's Galleri test is an LDT. (Ofman (Grail) Tr. 3317· Goswami (Illumina) Tr. 3222). 

504. As an LDT, Grail's Galleri test does not cunently require FDA approval or oversight to be 
sold. (Goswami (Illumina) Tr. 3222). 

505. } (PX7050 (Nolan 

506. 

507. 

(Freenome) IHT at 279-280) (in camera) · see also PX7051 (Lengauer (Third Rock 
Ventures) IHT at 149) (in camera)). 

2. FDA Approval Process 

176)' PX0043 at 11 5, 132 (Grail 2020 F01m S-1)' PX7058 (Comoy (Exact) IHT at 87-88) 
(in camera)). 

See PX7055 Otte 
FMI-Roche) IHT at 33) (in 

508 . Grail CEO Hans Bishop testified at trial that FDA approval is "very necessa.iy for getting 
American citizens access to our test." (Bishop (Grail) Tr. 1368). 
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509. Illumina Grnil and MCED test developer witnesses, ordinru.y course documents, and 
external industiy researchers state that FDA apprnval is a necessaiy input to achieve 
Medicare coverage of MCED testing from CMS. (deSouza (Illumina) Tr. 2414); Ofman 
(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 eru.·ly cancer detection)" PX4172 Grail at 059 Grail Boru.·d of Directors 
Meetino Nov. 21 , 2019 in camera 

); PX9090 (Roche) at 019 (Cowen, The Liquid 
Biopsy Repo11: Eary Detection o a Huge Oppo11unity 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") is a regulatmy approval from the FDA that applies to 
high-risk, Class III diagnostic tests. (Febbo (Illumina) Tr. 4324; Ofman (Grail) Tr. 3319). 

511. 

(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, Drng, and 
Cosmetic Act] into class III, which generally requires PMA approval." (PX0043 at 043 
(Grail 2020 Fo1m S-1)). 

513. Galleri 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 Fmm S-1)). 

514. 

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

516. Dr. Ofman testified at u·ial 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. ' (Ofman 
(Grail) Tr. 3319). " [T]here ' s just a lot more to getting an FDA approval above and beyond 
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517. 

what it takes to get CAP/CLIA ce1tification." (Ofman (Grail) Tr. 3319· see also Bishop 
(Grail) Tr. 1345 (stating that a PMA has "an entirely different set ofrequirements" than an 
LDT). 

} (Rabinowitz (Natera) 
Tr. 395 (in camera)). 

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

5 19. According to Dr. Ofman analytical validation means ensuring that a test measmes what it 
purpo1ts 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 perfmms as indicated to detect the given disease in the intended 
use population. (Ofman (Grail) Tr. 3284-85). 

521. Clinical validation is c1itical for the commercialization of a test such as Galleri, as it is 
necessary to receive FDA approval, Medicare coverage, and reimbursement by p1ivate 
insurance. (See Gao (Singlern) Tr. 2886-87· PX7099 (Febbo (Illumina) Dep. at 36) 
(testifying t~at clinical va~dation is nec~ssary for FDA approval); see also ~ 
at 094 Grail Board of D1rectors Meetm , Nov. 10, 2020 in camera) (-

})) . 

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. DL Navathe testified that because evidence of clinical validity and clinical utility overlap 
a single study may develop evidence of both clinical validity and clinical utility, such as 
Grail's PATHFINDER 1, Clinical Practice Leaming Program, Strive Summit and NHS 
studies. (RX3853 (Navathe T1ial Dep. at 182)). 

525. 

526. Evidence of clinical utility relates to how a test changes patient management and outcomes. 
(PX7084 (Qadan (Illumina) Dep. at 14) (" '[C]linical utility . .. "mean[s] how does the 
test change the management of a patient, resulting in better outcomes.")) . 

527. Dr. Navathe testified that interventional studies are an important step in the generation of 
clinical utility evidence. (RX3853 (Navathe Trial Dep. at 183) ("Q: What evidence of 
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clinical utility is expected to be generated by PathFinder 1? A: The effectiveness, the real 
world effectiveness, of implementing Galleri into clinical practice.")). 

528. MCED test developers must conduct clinical tJ:ials for their tests to obtain regulat01y 
approval. (Della Po1ia (Grail) Tr. 584; see also Lengauer (Third Rock Ventures) Tr. 170 
( explaining that for FDA approval, test developers must undergo a "registrational trial," 
which allows the FDA to evaluate the benefit-to-risk ratio of a. test or device). 

529. 

530. 

70, 72) (in camera). 

531. As part of the FDA's review of a PMA, the FDA will typically inspect the manufactmer 1s 
facilities for compliance with Quality System Regulation (QSR) requirements, which 
impose requirements related to design controls manufacturing controls documentation, 
and other quality assurance procedures. (PX4082 (Grail) at 135 (Email attaching Grail 
2020 S-1/Amended Sept. 2020)). 

532. Grail employees have afready begun discussions with the FDA regarding a PMA 
application for Galleri. (Bishop (Grail) Tr. 1345). 

533 . Grail 's S-1 explains that the FDA is continuing to gather input from indush.y, academic, 
and clinical stakeholders to "inform its thinking on how to assess" MCED tests. (PX4082 
(Grail) at 047 (Email attaching Grail 2020 S-1/Amended, Sept. 2020)). 

534. 

535. 

camera)). 

a) Single-Site IVDs 
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536. A single-site PMA is also refe1Ted to as a single-site IVD. (Goswami (Illumina) Tr. 3186). 

53 7. A single-site, or centralized, IVD test is approved by the FDA to nm in a single approved 
lab, typically the MCED test developer's own laboratmy. (Goswami (Illumina) Tr. 3186· 
PX7112 (Bailey (PGDx) Dep. at 14); PX7093 (Young (lliumina) Dep. at 43-44)· PX7065 
(Aravanis (Illumina) 1HT at 139-140); PX7055 (Otte (Freenome) IHT at 41-42); PX7063 
(Beny (Illumina) IHT at 202) · PX7064 (Goswami (Illumina) IHT at 28-31)· PX7040 
(Getty (Guardant) IHT at 78-79); PX7049 (Bailey (PGDx) IHT at 25)). 

538. 

PX7100 (Chudova (Guardant) Dep. at 55-57) (in camera)). 

539. 

b) Distributed or Kitted IVDs 

540. A distributed or "kitted" IVD is an IVD test that has received PMA approval from the FDA 
permitting analysis by independent testing providers such as hospitals or large reference 
labs likeLabCorp or Quest. (Goswami (Illunlina) Tr. 3186-87· Leite (Illumina) Tr. 2150· 
PX7049 (Bailey (PGDx) IHT at 68-69)- PX7063 (Beny (Illumina) IHT at 202)- PX7112 
(Bailey (PGDx) Dep. at 14-18); PX7093 (Young (Illumina) Dep. at 44)). 

541. An approved IVD test must "lock-in" its specific NGS instmment reagents, and other 
system components as part of the final FDA approval. (PX7045 (Chudova (Guardant) IHT 
at 73-74)· PX7044 (Stahl (In.vitae) IHT at 60-61)). 

542. Modifying any component of the approved IVD could require conducting an additional 
clinical trial with the modified component. (PX7045 (Chudova (Guardant) IHT at 73-74). 

543. Because the test is locked-in with a pai1icular NGS platform, switching to new technology 
platforms is difficult. (PX7045 (Chudova (Guardant) IHT at 73-74)- PX7044 (Stahl 
(In.vitae) IHT at 60-61)). 

544. The distributed kit IVD test developer has "responsibility for quality contrnl and quality 
analysis" of the distributed kit IVD test. (Goswami (lliumina) Tr. 3187). 

545. A distributed kit IVD test developer must follow FDA guidelines and submit to regular 
FDA audits following PMA approval of a distributed kit IVD. (Goswami (Illumina) Tr. 
3187). 
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546. 

547. 

548. 

549. 

(PX7077 (Chahine (Helio) Dep. at 19) (in camera)). 

550. 

551 . An MCED test developer that relies on Illurnina sequencing would need an IVD agreement 
with Illumina to distribute its test to third-pruiy labs. (Goswami (Illumina) Tr. 3262-63). 

552. 

553. 

554. 

3. Payer Reimbursement 

Otte (Freenome 
camera)). 

} (Comoy 
Exact Tr. 1734· Bis op Gra1 Tr. 1343-44; PX7055 Otte reenome) IHT at 32-33) (in 

camera); PX7068 (Perettie (FMI-Roche) IHT at 33) (in camera)). 

555 . There a1·e two major sources of insurance in the United States: The Centers for Medicare 
& Medicaid Services ("CMS") and private payers. (Chahine (Helio) Tr. 1029). 

556. Illurnina admits that "[t]o make Galleri broadly available in the U.S., it is essential that 
Galleri obtain coverage from both Medicare and private insurers. ' (PX6060 (illurnina) at 
023 (Illurnina's Responses & Objections to FTC 's First Set of InteITogatories)). 
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557. Broad-based adoption refers to coverage by government insurnrs and private insmers. 
(Bishop (Grail) Tr. 1330). 

558. Reimbmsement of an MCED test will depend on many factors including sensitivity and 
specificity of the test. (Conroy (Exact) Tr. 1735). 

559. Reimbmsement of an MCED test will also depend on whether the test is reliable, safe, 
effective, and medically necessaiy. (Comoy (Exact) Tr. 1735). 

560. 
} (PX7051 (Lengauer (Third Rock 

561. • • i 

• 
Rep011) ,r 13) (in camera)). 

562. 

(in camera)). 

563 . Grail's Galleri test is not yet covered by Medicare or private insurnnce. (PX7083 (Bishop 
Grail) Dep. at 87)). 

a) Pti.vate Payers 

564. 

565. 

2020)). 

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

566. In its 2020 Fmm S-1 filing Grail stated that " [m]any of the nation' s premier healthcare 
institutions have robust programs in population health management and precision 
management" and noted that one of Grail 's "planned strategies upon commercial launch is 
to offer Galleri at select ce11ain [ sic] regional health systems." (PX0043 at 115 (Grnil 2020 
Form S-1)). 

567. As of trial, Grail 
33 72 (in camera)). 
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568. 

} (PX4610 (Grail) at 002-003 (Email from Stephanie Gutendorf, 
y Market Access Summary" distribution list July 19, 2021) (in 

569. Self-insured employers are employers that are responsible for the healthcru:e costs of their 
employees. (Della P011a (Grail) Tr. 457-58). 

570. As of trial, Grail } self-insured employers. (Ofman (Grail) 
Tr. 3374-75 (in camera 

571. 

Gutendo1f, Grail, to Grail "Weekly Market Access Summary" distribution list July 19 
2021) (in camera). 

5 72. Concierge practices are primruy care practices in which patients pay a fee for prefell'ed 
access to doctors. (Bishop (Grail) Tr. 1333; Della Po11a (Grail) Tr. 462). 

573 . Grail estimates that the total addressable U.S. mru·ket for Galleri within physician-directed 
channels (including concierge practices) is 1 million individuals. (PX4082 (Grail) at 011 
(Email attaching Grail 2020 S-1/Amended Sept. 2020)). 

574. 

575. As of trial, Grail } Galleri tests. (Ofman 
(Grail) Tr. 3375 (in camera 

576. Galle1i. is not covered by private insurance. (Bishop (Grail) Tr. 1323; 1401-02). 

577. Grail Chief Medical Officer Joshua Ofman testified: ' 'we don't expect that large U.S. 
payers ru·e going to provide coverage for the [Galleri] test without FDA approval." (Ofman 
(Grail) Tr. 3319-20). 

578. Grail CEO Hans Bishop testified that "PMA approval with FDA" is a "prerequisite" to 
making Galle1i. "accessible to many more patients than are in [Grail 's] struiing channels 
[made up of health systems, lru·ge self-insured employers, and concierge practices]." 
(Bishop (Grail) Tr. 1402-03). 

579. Dr. Lengauer explained that FDA apprnval is "very, ve1y important for acceptance of tests 
in the community" and "is ve1y often a requirement for potential reimbmsement of the 
test." (Lengauer (Third Rock Ventures) Tr. 170). 
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580. FDA approval also lends credibility to MCED tests, which many prima1y care physicians 
will likely require before prescribing MCED tests to patients. (Lengauer (Third Rock 
Ventures) Tr. 231). 

b) CMS 

581. Individuals 65 or over are covered by Medicare. (Freidin (Grail) Tr. 2991). 

582. 

583. CMS stated in Janua1y 2021 that it would require FDA approval to grant reimbmsement 
for early cancer detection testing. (Chahine (Helio) Tr. 1029). 

584. The processes for receiving FDA approval and CMS reimbursement are not the same. 
(Freidin (Grail) Tr. 2981). 

585. First, a test must get FDA approval, and then CMS pe1fonns a cost-benefit analysis to see 
wl1ether it will pay for the test. (Freidin (Grail) Tr. 2981-82). 

586. According to Mr. Comoy, an MCED test "would be viable only as a niche product" in the 
United States if it was not covered by Medicare. (Comoy (Exact) Tr. 1734-35). 

587. 

588. Congress introduced a bill called the Medicare MCED Screening Coverage Act that targets 
early cancer screening. (Bishop (Grail) Tr. 1323-24). 

589. The Medicare MCED Screening Coverage Ac.t would give CMS the authority to reimburse 
cancer screening tests including Galleri once approved by the FDA. (Bishop (Grail) Tr. 
1324). 

590. Grail has advocated in favor of and supp01ted the passage of the Medicare MCED 
Screening Coverage Act. (Bishop (Grail) Tr. 1324). 

591. 
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592. 

(Ofman (Grail) Tr. 3354 (in camera)). 

c) USPSTF 

593. 

594. 

595. 

596. 

} (PX7110 (Comoy (Exact) Dep. at 59-60 (in camera))). 

597. 

} (PX7058 (Comoy (Exact) IHT at 29-30) (in camera)). 

598 . When USPSTF approves a product it "allows Medicare to cover a new screening test if 
that test is recommended by USPSTF. The way the Medicare Act works, which is under 
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the Social Security Act is that Medicare only pays for taking care of people who are sick 
and, unless otherwise specifically spelled out, it doesn't pay for preventive services. So it' s 
only if - either in the law, like for mammography or colon cancer screening where the 
Medicare Act specifically allows and provides for Medicare to pay for certain services or 
if the USPSTF ranlcs a new service as an A - or B-rated service, then Medicare can make 
the decision to cover the test. " (PX7058 (Conmy (Exact) IHT at 30)). 

599. "USPSTF is hugely influential in whether a new cancer screening technology ever gets to 
see the light of day and used by people throughout the count:Iy." (PX7058 (Conroy (Exact) 
IHT at 30-3 I)). 

601. 

(Ofman (Grail) Tr. 3355 (in camera)). 

602. 

603. 
} (Ofman (Grail) Tr. 3355 (in camera)). 

604. 

Ill. THE RELEVANT PRODUCT MARKET IS THE MARKET FOR THE RESEARCH, 
DEVELOPMENT, AND COMMERCIALIZATION OF MCED TESTS 

605. 

606. 

(See, e.g. , PX4082 (Grail) at 008-009 (Email attaching Grail 2020 
S-1 Amen e Sept. 2020)- PX7100 (Chudova (Guardant) Dep. at 15-16); PX7094 (Nolan 
(Freenome) Dep. at 252-253) (in camera)· PX4116 (Grail) at 013 (Email from M. Podoll, 
Morgan Stanley to A . Freidin, Grail et al. attaching IPO Roadshow Video Outline: 
Project Galileo, Aug. 2020); PX8392 (Exact) at 002 (Pipeline Review Jan. 2021) (in 
camera); PX7051 (Lengauer (Third Rock Ventures) IHT at 27-29) (in camera)). 

(Illumina, Board of Directors Meeting, Aug. 3 2020) (in camera) . 

66 



FEDERAL TRADE COMMISSION I OFFICE OF THE SECRETARY I FILED 4/22/2022 I DOCUMENT NO. 604442 I Page 79 of 787 J PUBLIC 
PUBLIC 

607. Witnesses similarly described MCED tests. (See infra Section VI. (Competitors Are 
Racing to Develop MCED Tests). 

608. 

609. 

610. 

(Bishop (Grail) Tr. 1373· see also Cance (American Cancer Society) Tr. 

} {See PX4082 (Grail) at 008-009 (Email attaching Grail 
2020 S-l Amen e , Sept. 2020)- PX4116 (Grail) at 013 {Email from M. Podoll, Morgan 
Stanley to A. Freidin, Grnil, et al. , attaching IPO Roadshow Video Outline: Project 
Galileo, Aug. 2020); PX2169 (Illumina) at 048 (Illumina Strategic Plan 2021-2025, Board 
Discussion Document Oct. 23 2020) (in camera)). 

(See PX2169 (illumina) at 048 (Illumina Strategic Plan 2021-2025, Board 
D1scuss10n Document, Oct. 23, 2020) (in camera); PX4289 (Grail) at 002, 004-005 (Email 
and attachment fromJ. Ofman Grail to all Grail employees Apr. 9, 2020)' PX4l59 (Grail) 
at 011 014-015 Grail Investor Presentation, Au . 2020 ; see also PX5027 Illumina at 
017 

A. BLOOD-BASED CANCER DETECTION TESTS DESIGNED FOR PURPOSES OTHER THAN 

CANCER SCREENING ARE NOT SUBSTITUTES FOR MCEDs 

1. Other Blood-Based Cancer Detection Tests Serve a Different Function 

611. Guardant's R&D effmts include three oncology related clinical applications-a therapy 
selection test, a minimal residual disease test ("MRD") and a cancer screening test. 
(Chudova (Guardant) Tr. 1138-39). These three applications span the different phases of 
a cancer diagnosis, from an undiagnosed patient to patients currently undergoing various 
stages of treatment. (Chudova (Guardant) Tr. 1138-39). 

612. 

2020) (in camera)). 

613. 

} (PX4074 (Grail) at 066 (Grail, Science, 
Su committee Meeting, 2020-03-02 Pre-Read, Mar. 2, 

614. An MRD test monitors responsive therapy in treating cancer, including illllllunotherapy. 
(Rabinowitz (Natera) Tr. 287-289). 
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615. 

617. Grail's Mr. Kollu testified that :MRD is a "different product" which is sometimes "refened 
to as the post-diagnostic product." "[T]he :MRD product aims to be able to give the doctor 
an advance warning if D cancer is about to recur." (PX7062 (Kollu (Grail) IHT at 31 -32)). 

a) Therapy Selection Tests Serve a Different Pmpose 

618. 

619. A blood-based therapy selection test identifies the mutational profile of a tumor using a 
blood sample instead of an invasive biopsy procedure to help identify a chug therapy that 
works well when a patient's tumor contains a specific mutation. (Chudova (Guardant) Tr. 
1150). 

620. For example, Guardant's ctment flagship product-named Guardant360-is a therapy 
selection test that analyzes a blood sample to help clinicians choose the appropriate 
treatment for patients diagnosed with advanced cancer. (Chudova (Guardant) Tr. 1146-
47). 

621. Therapy selection tests are intended for patients with "advanced cancer" and assist the 
physician with detennining ' the course of therapy they will pursue" to treat the cancer. 
(See PX7040 (Getty (Guardant) IHT at 44-45) (describing Guardant360, a 74-gene therapy 
selection assay)). 

622. 

623. Oncologists typically order therapy selection tests for patients who have ah·eady received 
a cancer diagnosis. (PX7080 (Silvis (Tempus) Dep. at 30-32)). 

b) Minimal Residual Disease Tests Serve a Different Pmpose 

624. Minimal Residual Disease tests are used to determine whether remnants of cancer remain 
in a patient who has been treated for cancer. (PX7092 (O:finan (Grail) Dep. at 94)). 
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625 . An MRD test is used with efil'ly-stage cancer patients to analyze any traces of residual 
disease in the blood aftertreahnent. (Chudova (Guardant) Tr. 1151 ; PX4082 (Grail) at 012 
(Email attaching Grail 2020 S-1 / Amended Sept. 2020) ( describing MRD tests as intended 
for monito1ing for cancer in "[p ]atients with cancer, prima1y or metastatic following 
completion of therapy"); PX4133 (Grail) at 006 (Grail, Investor Presentation, Aug. 2020) 
(''Minimal Residual Disease product designed to detect cancer after diagnosis and 
treahnent")). 

626. An MRD test can help physicians determine whether to perfmm additional treahnents on 
a patient after a resection of a cancerous tumor based on the potential for any remaining 
disease to progress. (Chudova (Guardant) Tr. 1151-52). 

62 7. The clinical context for an MRD test is different than for a therapy selection test, in that a 
physician uses an MRD test for patients with earlier stages of cancer and a therapy selection 
test for patients with later-stages of cancers. (Chudova (Guardant) Tr. 1146-47, 1151-52). 

628. An MRD test is given to patients who have already been diagnosed with cancer, which 
differs from a cancer screening test that is given to asymptomatic patients who have not 
yet been diagnosed with cancer. (PX7092 (Ofman (Grail) Dep. at 94-95). 

c) Diagnostic Aid to Cancer Tests Se1ve a Different Purpose 

629. A diagnostic aid to cancer ("DAC") test helps a doctor confi1m or rnle out a cancer 
diagnosis. (PX7069 (Bishop (Grail) IHT at 69-70); PX7072 (deSouza (lliumina) IHT at 
160-61)). 

630. 

631. 

632. 

see also Della Pmia (Grail) 
Tr. 514 (in camera); PX4074 (Grail) at 067 (Grail Science, Medicine, and Technology 
Board Subcommittee Meeting, 2020-03-02 Pre-Read Mar. 2, 2020) (in camera)· PX4133 
(Grail) at 030 (Grail, Investor Presentation, Aug. 2020)). 
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(in 
camera)). 

633. 

B. OTHER CANCER SCREENING TESTS ARE NOT SUBSTITUTES FOR MCED TESTS 

634. As Grail ' s Chief Medical Officer Dr. Ofman testified at trial, single-cancer screening tests 
am ' 'very different" from MCED tests: "People who want to do single-cancer screening 
tests, that ' s ve1y different than doing a multicancer early detection test." (Ofman (Grail) 
Tr. 3311). 

635. 

636. 

1. USPSTF Cancer Screening Methods Are Complementary to MCED 
Tests 

(Third Rock Ventures) Tr. 168-169). 

} (PX2009 (illumina) at 017 
2020) (in camera)· Lengauer 

63 7. Grail explained in a document to address coilllllon questions and misperceptions about its 
test: "There is a misperception that current single cancer screening tests alone are doing 
the job. These c.ritically impo1tant screens are saving lives, but given perf01mance and 
compliance they collectively are only finding about 16% of the US cancer incidence." 
(PX4164 (Grail) at 004 (Key Points to Address Coilllllon Questions and Misperceptions 
Oct. 26, 2020)) . 

a) MCED Tests Offer Unique Benefits That Existing Screening 
Methods Do Not 

638. Grail documents explain that MCED tests are being designed to detect cancer earlier than 
traditional methods of cancer detection. (PX0037 (Grail) at 002-006 (Grail Investor Call 
Script, Jan. 10, 2016)). 

639. Mr. Bishop-Grail ' s CEO-testified that MCED tests will have the ability to detect cancer 
much eadier. (PX7069 (Bishop (Grail) IHT at 122-23) (Explaining that Grail 's Galleri 
differs from current screening methodologies: "The first is it's a multicancer test. The -
you know the problem with cancer mortality associated with late detection is that 70 
percent of cancer deaths are occmTing - in spite of all those tests we just talked about, Will, 
70 percent of cancer deaths are occmring in cancers where there is absolutely zero eady 
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640. 

detection, so the fust way that Galleri differs is it gives us a way looking for all those 
cancers where today there is no early detection at all.")). 

641 . Blood-based cancer screening tests are generally safer and less uncomfmtable for the 
patient than other cunent cancer screening methods such as colonoscopy, mammogram, or 
tissue biopsy because it is generally easier on a patient for a clinician to draw a blood 
sample than to remove a tissue sample or perf01m a procedure for which the patient requires 
sedation or anesthesia. (See, e.g. , PX0059 at 011 (Guardant 2020 10-K); PX8313 
(Guardant) at 002 (Guardant Guardant 360 CDx Original PMA Application (M180021) -
Module 5 Attachment 6-1: Background Inf01mation on Liquid Biopsy for NGS Tests); 
PX7044 (Stahl (Invitae) IHT at 45)- PX7040 (Getty (Gmu-dant) IHT at 50-51); PX7042 
(Gao (Singlera) IHT at 25-26)- PX7068 (Perettie (FMI-Roche) IHT at 22-23)). 

642. Dr. Cance-from the American Cancer Society- also explained that blood-based biopsy 
tests are a less invasive screening method than tissue tumor biopsies. (Cance (American 
Cancer Society) Tr. 608-09; PX8398 (Cance (American Cancer Society) Deel. , 8)). 

64 3. Some advantages of blood-based biopsies over tissue biopsies include a quicker turnaround 
time and the ability to repeat the test over time to observe changes. (See PX7040 (Getty 
(Guardant) IHT at 51-54)· PX0043 at 005 101 (Grail, Fonn S-1 Registration Statement, 
Sept. 9 2020)' PX7044 (Stahl (Invitae) IHT at 44-46)). 

644. The benefits of blood-based tests over tumor-based tests will likely lead to higher patient 
compliance, as patients that were previously reluctant to undergo invasive tests like a 
colonoscopy agree to receive non-invasive blood-based tests. Higher rates of cancer 
screening should, in tum, produce better patient outcomes. (See PX7040 (Getty (Guardant) 
IHT at 27-31)- PX2022 (Illumina) at 009 (Cowen The Liquid Biopsy Repmt: Early 
Detection of a Huge Opportunity, Sept. 18, 2020) (among the benefits of blood-based tests: 
"Ease of use/better outcomes - broader screening, expanded use of optimal targeted 
therapeutic decision making ( even in the community setting where most cancers are 
treated), earlier recmTence detection.")). 

645. As Guardant's SVP of Commercial, Bill Getty, testified, "If you could find those [cancers] 
early on, you may be able to intervene and actually stop the comse of that disease and 
therefore spare that person of the moitality associated with the disease. ' (PX7040 (Getty 
(Guardant) IHT at 33)). 

71 



FEDERAL TRADE COMMISSION I OFFICE OF THE SECRETARY I FILED 4/22/2022 I DOCUMENT NO. 604442 I Page 84 of 787 J PUBLIC 
PUBLIC 

(1) Witnesses and Ordinmy Course Documents State That 
MCED Tests and USPSTF Screening Tests Are 
Complements 

646. Market paiticipants, including the patties recognize that MCED tests should 
"complement" these "standard of care screening tests . . . rather than replace them." 
(PX7101 (Vogelstein(Johns Hopkins University) Dep. at 51-52)· see also PX7092 (Ofman 
(Grail) Dep. at 92) ( "Grail's multi-cancer early detection test is a complement to, not a 
replacement for, the standai·d of care single-cancer screening tests."); PX2165 (Illumina) 
at 011 (Exact Sciences Q3 2020 Emnings Call, Oct. 27, 2020)). 

647. 

(PX7040 (Getty (Guardant) IHT at 154-155)' PX7051 
Ventures) IHT at 176) (in camera); PX7083 (Bishop (Grail) Dep. 

648. "CancerSEEK as a test is meant to be in addition to standard of care.' Th.rive wants "an 
individual to continue to comply with standai·d of care, like mammography or colonoscopy 
and these tests should augment, which is an additional standard of care to detect cancer.' 
(Lengauer (Third Rock Ventures) Tr. 167-68). 

649. Dr. Vogelstein testified that the goal of blood-based cancer screening tests is not to replace 
the existing standard of care screening tests because "standard of care screening tests have 
been extensively evaluated over a number of years" and it ' would be a disservice to the 
public" for patients to "use blood tests to substitute for the cunently recommended 
screening tests.'' (PX7101 (Vogelstein (Johns Hopkins University) Dep. at 51 -52)). 

650. As the Grail website explains, "[t]he Galleri test is intended to be complementary to, and 
not a replacement of U.S. guideline-recommended cancer screening." (PX0063 at 001 
(Grail, Galleri Multi-Cancer Early Detection Test, https://grail.com/galleri/ (last visited 
Apr. 29, 2021))). 

651. Illumina also acknowled ed in its due dilioence of Grail that Grail 's MCED test would be 

·ations, 
circulated June 24 2020) (emphasis in original) (in camera)). 

652. Grail in its F01m S-1 told potential investors that "Galleri is designed to detect unscreened 
cancers and to complement the United States Preventive Se1vices Task Force (USPSTF)­
recommended screenings (specifically, lung for high-risk smokers, breast, ce1vical, 
prostate, and colorectal cancers have recommended screenings)." (PX0043 at 005 (Grail, 
Form S-1 Registration Statement, Sept. 9, 2020)). 

653 . 
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654. Grnil witnesses, such as ex-CEO Hans Bishop, testified that Galleri should be used 
alongside existing standaid of cru:e screening tests . (Bishop (Giail) Tr. 1320-21). 

655. Grail' s Dr. Jamshidi- Senior Vice President of Data Sciences- testified: "So om focus is 
not to replace [ existing screening methods]. It ' s ve1y much to complement the standard 
screening approaches that are available today so that we can address this unmet need 
around cancers that don't have any screenings available to them." (PX7103 (Jamshidi 
(Grail) Dep. at 38-39)). 

656. Existing standard of care single-cancer screening tests are "optimized" for the single 
cancers they detect. (Bishop (Grail) Tr. 1321). Mr. Bishop explained that, in comparison 
to the existing standaid of care screening tests, Galle1i. 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 Iegru·ded as standard 
of care today -- their detection rate for those single cancers at their specificity 
is 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). 

657. Respondents ' expert Dr. Abrams, testified that he "would not substitute a multicancer 
eru·ly detection test for any of the standard recommended screening tests." (Abrams Tr. at 
3631 · see also PX713 7 Abrams De . at 34 ; PX6097 Abrams Rebuttal Re art 31 (in 
camera) ( }")). 

658 . lained that 
} (Comoy Exact Tr. 1647-48 

(Third Rock Ventures) Tr. 167-68). 

659. Mr. Getty does not expect Guardant 's MCED test to replace cmrent screening 
methodologies. He explained for example that ' 'the goal of noninvasive screening in lru·ge 
pai1 is to have a noninvasive test up front that says positive or negative and if you're 
positive, then go for the colonoscopy." (PX7040 (Getty (Guai·dant) IHT at 154)). 

660. 

2. Other Non-USPSTF Single-Cancer Blood-Based Tests Are Not Close 
Substitutes for MCED Tests 
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661. 

mg 
benefits of "Multi-Cancer Early Detection Test" including low false positives, maximizing 
compliance, high PPV and avoiding overdiagnosis, among others). 

(PX4430 (Grail) at 012 
in camera)). 

662. Grail told investors that "[m]ulti-cancer eady detection is needed (single cancer screening 
won't get us there as detects 15-20% of cancers)." (PX4133 (Grail) at 007 (Investor 
Presentation, Aug. 2020)). 

a) MCED Tests Offer Unique Benefits from Single-Cancer Screening 
Tests 

663. Grail's Galleri tests screen for more than one type 
. . . 

664. In a PowerPoint regarding its IPO Roadshow Video, Grail noted that "screening for single 
cancers individually 'misses the forest for the trees"' as "[ a ]pproximately 3x as man 
cancer cases can be found with a test that is able to detect multi le cancers at the 

665. Illumina's Dr. Aravanis explained in an ordina1y course document that "(t]he potential 
benefits of a multi-cancer test are much larger than that of a single cancer test. For cancers 
like pancreatic cancer which have lower prevalence, but ve1y deadly, it would be difficult 
to implement as a single cancer test vs palt of a multi-cancer test that has a much higher 
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666. 

aggregate prevalence." (PX2346 (Illumina) at 001 (Email from A. Arnvanis illumina, to 
J. Cunningham~ lllumina, Nov. 25_, 2020)). 

at 13-14)). 

} (PX7051 (Lengauer (Third Rock Ventures) IHT 
Tr. 2873-74, 2914· PX7105 (Getty (Gua1·dant) Dep. 

667. Dr. Ofman testified at trial that single cancer screening tests are ''ve1y different" from 
MCED tests: "People who want to do single-cancer screening tests, that's ve1y different 
than doing a multi cancer early detection test." ( Ofman ( Grail) Tr. 3 311). 

668. According to Dr. Ofman, the intended use of an MCED test differs from a single cancer 
screening test: '[W]hen you order Galleri as a physician you' re not suspecting any 
pai1icular type of cancer. That's why you order Galleri." (O:frnan (Grail) Tr. 3312). 

669. Grail s documents explain that MCED tests offer a unique benefit from single cancer tests 
in that MCED tests "[ d]etectD multiple deadly cancer types at early stages rather than 
creating multiple single cancer tests which may be logistically impractical and more costly 
overall." (PX4012 (Grail) at 001 (Email from K. Grossman, Grail, to K. Eng, Grail, July 
11 , 2019)). 

670. 

671. 

672. 

(Illumina) at 048 (illumina Strategic Plan 2021 -2025, Board Discussion Document, Oct. 
30, 2020) (in camera); PX4289 (Grail) at 002, 004-006 (Email from J. O:frnan, Grail, to 
All Grail Employees, attaching comment for FDA Workshop, Apr. 9, 2020); PX4159 
(Grail) at 015 (Email from J. Craighead Grail to Grail Board of Directors et al. , attaching 
Earl Cancer Detection - Investor Presentation Auo. 2020 · see also PX5027 (lllumina) at 
025 (in camera)). 

b) 
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c) Witnesses and Documents from illwnina and Grail Show That 
Single-Cancer Tests Do Not Compete with MCED Tests 

673. At trial, Grail' s Dr. Ofman explained that single cancer tests are "not really competing" 
with MCED tests. (Ofman (Grail) Tr. 3311). 

674. DL Ofman testified in his deposition that "GRAIL's multi-cancer early detection test is a 
complement to, not a replacement for, the standard of cru·e single-cancer screening tests." 
(PX7092 (Ofman (Grail) Dep. at 92)). 

675. DL Ofman claimed at trial that he did not expect that Galleri would compete with 
companies developing single-cancer blood-based tests because "single-cancer screening 
tests" are ''ve1y different than doing a multicancer eru·ly detection test." (Ofman (Grail)Tr. 
3310-11). Instead, Galleri is "a complement to . . . single-cancer screening tests.' (Ofman 
(Grail) Tr. 3308-09). 

676. Dr. Ofman explained that Galleri "is not intended on any level to replace" the existing 
single-cancer screening tests. (Ofman (Grail) Tr. 3309). 

677. Dr. Ofman testified, "if you have a negative Galleri test, you still want to encourage the 
individual to get their single-cancer screening tests." (Ofman (Grail) Tr. 3310). 

678. illumina 's Dr. Aravanis testified at trial that Galleri is not intended to compete with single 
cancer tests because single-cancer screening tests "are to be used in cmTent standru·d of 
care applications." (Aravanis (Illumina) Tr. 1921). 

679. Grail documents show that Grail had originally planned on developing both single-cancer 
tests as well as an MCED test. (See PX2712 (Illumina) at 009 (Email from M. Nguyen 
illumina, to P. Scagnetti, Illwnina, attaching Python: A Revolution in Eru'ly Cancer 
Detection Dec. 3, 2019)). Grail explained that " [t]his strategy gives Python [Grail] the 
option to develop products aimed at augmenting and eventually replacing established 
screening modalities such as spiral CT for lung cancer and mammography for breast cancer 
while simultaneously driving transfo1mation of the screening pru·adigm with a pan-cancer 
product." (PX2712 (Illumina) at 009 (Email from M. Nguyen, Illmnina, to P. Scagnetti, 
illumina attaching Python: A Revolution in Early Cancer Detection Dec. 3, 2019)). 

680. Grail's fo1mer CEO-Mr. Bishop-testified that he does not expect Galleri to compete 
with either Freenome's or Guardant's colorectal cancer screening test. (Bishop (Grail) Tr. 
1390-91 ; 1394). 
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681. Mr. Bishop explained that Galleri should not be used as a single-cancer blood-based 
screening test because "[i]t's being developed with a specific objective and optimized 
pe1f01mance attJ.ibutes to be a multicancer detection test to be used alongside single-cancer 
detection tests." (PX7069 (Bishop (Grail) JHT at 145)). 

d) Industry Paiticipants Testified That MCED Tests Will 
Complement Single-cancer Screening Tests 

682. Grail's MCED test developer 1ivals also do not view NGS-based single-cancer early 
detection tests as directly competitive with MCED tests. (See, e.g. PX7 l 05 (Getty 
(Guardant) Dep. at 25-27) (testifying that "a multi-cancer test provides distinct value over 
a single cancer test") · PX7042 (Gao (Singlera) JHT at 120)). 

683. 

684. Guardant's William Getty testified, "ifwe can offer a physician a test that covers colorectal, 
breast, lung, pancreatic, you know, so on and so fmth, with the check of a pen ... that 
would have significant value to the patient to be screened for multiple cancers at one 
particular time, and also value for the physician who could do so in an efficient fashion." 
(PX7105 (Getty (Guardant) Dep. at 23)). 

685. Guardant's Mr. Sood testified, "[I]f I'm going to the doctor's office to give blood, you 
know, I want to be screened for as many cancers as possible. So I think eventually that's 
where the world will end [up]." (PX7090 (Sood (Guardant) Dep. at 106)). 

686. 

687. 

(PX7051 (Lengauer (Third Rock Ventures) JHT at 187) (in camera)). 

C. BROWN SHOE FACTORS SHOW THAT THE RELEVANT PROD CT MARKET IS MCED 
TESTS 

1. MCED Tests Will Have Distinct Pricing and Reimbursement from 
Other Oncology Tests 

688. Guardant's Senior VP of Product, Nitin Sood, testified that "screening, to be widely 
adopted, must be econoinical, because it addresses such a lai·ge population. Whereas .. . 
tests that may address niches of people, ... patient population, small groups of patient 
populations can be more expensive." (PX7090 (Sood (Guardant) Dep. at 110-11)). 

77 



FEDERAL TRADE COMMISSION I OFFICE OF THE SECRETARY I FILED 4/22/2022 I DOCUMENT NO. 604442 I Page 90 of 787 J PUBLIC 
PUBLIC 

689. 

690. As Illumina' s CEO Francis deSouza testified 

691. 

692. 

693. 

694. 

695. 

696. 

(PX7072 (deSouza (Illumina) IHT at 149) (in camera)). 

a) 

} (PX4055 (Grail) at 009-010, 023-024 (A Revolution in Early 
Cancer Detect10n, Q3 '20 BoD Commercial slides) (in camera)). 
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697. 

698. 

} (PX4075 (Grail) at 043 (Email from A. 
Aravarus, Grai , to M. Young, Gra1 , re gar mg "follow up on competition" Sept. 7, 2019, 
attaching a PowerPoint presentation titled' Competitive Intelligence," Aug. 14 2019) (in 
camera)). 

b) MCED Test Developers Also Anticipate Pricing-Based MCED 
Competition 

699. Guardant expects that primary care physicians will choose among MCED test providers 
based on multiple factors. (Getty (Guardant) Tr. 2670). 

700. 

Tr. 2671 ; see PX7105 (Getty (Guardant) Dep. at 181) (explaining that its goal is "to have 
est that has strono ess, so low - -

for market acceptance in the United States)). 

701. In addition to price, Mr. Getty testified that primary care physicians choosing among 
multiple screening tests will consider how easy it is for theit- staff to conduct the test, the 
performance characteristics of the test, and the number of cancers for which the test 
screens. (Getty (Guardant) Tr. 2671 -72). 

702. Singlera also expects to compete with Grail 's Galleri on multiple metrics including price. 
(PX7042 (Gao (Singlera) IHT at 99-100)). 

703. 

704. 
e He o 

Dep. at 83-84) (in camera)) ; see PX8654 (Helio) (Email exchange between J. Li, Helio, D. 
Taggrui, Helio, et al. , Mai·. 9 2021) ( discussing Grail's announcement of a $600-900 target 
price)). 
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2. MCED Tests Target Distinct Customers from Other Oncology Tests 

705. } (Della Po11a 
(Grail) Tr. 514 (in camera)). 

706. Patients that would use MCED tests are different from patients that use therapy selection 
tests. (Getty (Guardant) Tr. 2502). There are about 700,000 to one million patients that 
have advanced-stage disease who might use a therapy selection test compared to 100 to 
120 million patients who could use an MCED test. (Getty (Guardant) Tr. 2501-02). 

707. 

708. Average-risk patients are generally defined as ''45 and up." (PX7105 Getty (Guardant) 
Dep. at 18). 

709. 
} (PX7040 (Getty (Guardant) IHT at 31-

32 · see a so PX4082 Gra1 at 008-009 (Email attaching "Grail S-l_A #1 As Filed,' 
Sept. 17 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)). 

710. Because MCED tests are targeted towards 

711. 

712. 

not been treated for cancer, 

(PX7058 (Conroy (Exact) IHT at 103-04) (in camera)). 

(in camera)). (PX4133 (Grail) at 016 (Email from 
H. Bishop, Grail, to F. deSouza, Illumina, attaching "Early Cancer Detection Investor 
Presentation," Aug. 2020) (explaining "Galleri is designed to be easy to use in primaiy 
care"))· PX2712 (Illumina) at 019 (Email from P. Scagnetti Illumina to M. Nguyen, 
Illumina, attaching Python A Revolution in Eai-Iy Cancer Detection, Dec. 3, 2019) ("While 
the oncology community will be critical to impressions of the utility and accuracy of our 
test, it is the general practitioner who orders routine screening tests like PSA and 
mammograms.")). 
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713. 

714. 

715. 

} (Ofman (Grail) Tr. 3417 (in camera)). 

Arnvams Gra1 to M Young, Grai 
Ove1view, Aug. 14, 2019) (in camera)). 

(PX4075 (Grail) at 027 (Email from A. 
attaching Competitive Intelligence An 

716. For example Guardant anticipates that the primary customer for MCED tests would be 
primary cai·e physicians. (Getty (Guardant) Tr. 2502). 

717. 

3. Both Blood-Based and Non-Blood Based Single-Cancer Screening 
Tests Have Different Customers 

718. As set forth above in Sections III.B. l. (USPSTF Cancer Screening Methods are 
Complementa1y to MCED Tests) and III.B.2. (Other Non-USPSTF Single-Cancer Blood­
Based Tests are Not Close Substitutes for MCED Tests) , the existing single-cancer 
screening framework complements MCED tests, resulting in different customer bases. 

719. Cunent screening tests are recommended for a different subset of the population than 
MCED tests will be. ( Compare PX4303 (Grail) (Project Galileo Industry Repo1t Pre-Read 
Presentation May 7 2018) (explaining the USPSTF guidelines) (in camera) with PX4082 
(Grail) at 008-009 (Email attaching Grail 2020 S-1/Amended, Sept. 2020) (explaining that 
the Galleri test will be targeted for asymptomatic patients at their annual check-up)). 

720. "The Galleri test is intended to be complementary to, and not a replacement of, U .S. 
guideline-recommended cancer screening." (PX0063 at 001 (Grail's Galleri website)) . 

721. MCED tests target customers who want to test for a multitude of cancers versus single­
cancer tests that focuses on customers who want to test for a particulai· type of cancer. 
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(O:6:nan Tr. 3312) ("[W]hen you order Galle1i. as a physician you re not suspecting any 
paiticular type of cancer. That's why you order GaUeri."). 

722. (PX4303 

723. 

724. 

725. 

(Grail) (Project Galileo Industiy Rep01t Pre-Read Presentation May 7, 2018) (in camera)). 

(PX4303 
(Grail) (Project Galileo Industly Report Pre-Read Presentation, May 7, 2018) (in camera)). 

(PX4303 (Grail) (Project Galileo Industry 
(in camera)). 

((PX4303 (Grail) (Project Galileo Industry Report Pre-Read Presentation, May 7, 2018) 
(in camera)). 

4. DAC, Therapy Selection, and MRD Have Different Customers 

726. DAC tests in contrast, are intended for' symptomatic patients with a suspicion of cancer." 
(PX4082 (Grail) at 013 (Email attaching Grail 2020 S-1/Amended, Sept. 2020)). 

727. DAC tests will be "targeted "to oncologists and specialists." (PX4116 (Grail) (Email from 
M. Podoll, Morgan Stanley to A. Freidin Grail et al., attaching IPO Roadshow Video 
Outline: Project Galileo, Aug. 2020)). 

728. Patients that would use MCED tests are also different from patients that use thernpy 
selection tests. (Getty (Guardant) Tr. 2502). 

729. 

730. 

731. 

(in camera)· PX7040 (Getty (Guardant) IHT at 68-69); PX7068 
(Perettie (FMI-Roche) IHT at 32 (in camera)). 

" 

See PX7121 Otte reenome De . at 181-82 in camera 

82 

)· PX8474 (Guardant) 
(in camera)). 
























































































































































































































































































































































































































































































































































































































