UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

GENEOSCOPY, INC,,
Petitioner,

V.

EXACT SCIENCES CORPORATION,
Patent Owner.

Case No.: IPR2024-00459
U.S. Patent No. 11,634,781

PETITIONER’S DEMONSTRATIVES



IPR2024-00459
U.S. Patent 11,634,781

Pursuant to the Board’s Order Setting Oral Argument dated March 19, 2025,

Petitioner Geneoscopy, Inc.’s demonstratives appended to this filing.

Dated: April 28, 2025

Respectfully submitted,

/Brendan T. Jones/

Brendan T. Jones, Reg. No. 65,077
Foley Hoag LLP

155 Seaport Boulevard

Boston, MA 02210

Tel: (617) 832-1000

Email: bjones@foleyhoag.com
Counsel for Geneoscopy, Inc.




IPR2024-00459
U.S. Patent 11,634,781

CERTIFICATE OF SERVICE

The undersigned hereby certifies that a true and correct copy of the

foregoing PETITIONER’S DEMONSTRATIVES was served on April 28,

2025 via the delivery method indicated to the attorneys of record for the

Patent Owner as follows:

James M. Glass

Registration No. 46,729

Quinn Emanuel Urquhart & Sullivan LLP
51 Madison Ave, 22nd Floor

New York, New York 10010
jimglass@quinnemanuel.com

Jihong Lou

Registration No. 64,074

Quinn Emanuel Urquhart & Sullivan, LLP
1300 I Street NW, Suite 900

Washington, D.C. 20005
jihonglou@quinnemanuel.com

Dated: April 28, 2025

Sandra Haberny

Registration No. 64,150

Quinn Emanuel Urquhart & Sullivan, LLP
865 South Figueroa St., 10th Floor

Los Angeles, California 90017
sandrahaberny@quinnemanuel.com

Anastasia M. Fernands

(admitted pro hac vice)

Quinn Emanuel Urquhart & Sullivan, LLP
51 Madison Ave, 22nd Floor

New York, New York 10010
anastasiafernands@quinnemanuel.com

/Brendan T. Jones/

Brendan T. Jones, Reg. No. 65,077
FOLEY HOAG LLP

Seaport West

155 Seaport Boulevard

Boston, MA 02210-2600

Tel: (617) 832-1000
bjones@foleyhoag.com

Counsel for Petitioner
Geneoscopy, Inc.



@eneosoopy ORAL ARGUMENT FOR
Transforming Gastrointestinal Health I P R2024-00459

U.S. Patent No. 11,634,781

Petitioner’s Hearing Demonstratives

May 1, 2025

Demonstrative Exhibit - Not Evidence




Contents

Introduction

Ground I: Lenhard, ltzkowitz, and Vilkin
Ground IV: Shuber and Vilkin

Grounds Il and V: Kanaoka

Secondary Considerations

[ BN BN Bn B B

Challenged Claims

Demonstrative Exhibit - Not Evidence 2



Introduction




The ’781 Patent
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Claims of the '781 Patent Are Directed to Performance of
Two Prior Art Assays to Detect CRC in a Fecal Sample

TR IR T
USO11634781B2
o2 United States Patent (0} Patent No.:  US 11,634,781 B2
Louwagie (45) Date of Patent: *Apr. 25,2023
(54) FECAL SAMPLE PROCESSING AND 20020187476 .::
l‘]‘.‘(::)‘l?n COMPRISING DETECTION OF ;‘;: N800 A
(7) Applicant: E.llﬂ ?’rknm(vrvvnllm.Mnliwn. . .
R 1. A method of processing a freshly-collected fecal 3. A method of processing a fecal sample, the method
()t sample wuhgut freezing, the method comprising: . comprisix}g:. ) _
T s et 8 i a) collecting a fecal sample from a human subject, a) obtaining a pair of portions of a fecal sample collected
@ A No: 1736 o wherein the fecal sample is collected at home by the from a human subject, the pair of portions comprising:
(22) Filed  Sep. 28, 2022 i . . . . . 2 Y
o o Pt b human subject by defecation directly into a sealable 1) a sealed sealable container containing a removed
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T sealable container to produce a removed portion and a remaining portion of a fecal sample and a stabilizing

buffer,
the pair of portions obtained by the method of claim 1;

abandoned.

remaining portion of the fecal sample;
¢) combining the removed portion of the fecal sample in

(60) Provisional application No. 61/149,581, filed on Feb.
3, 2009,

(51) Imt. C1. - .
cigyews  qoison . . b) testing the removed portion of the fecal sample for an
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O o Eiog g ot ot vents denaturation or degradation of blood proteins P P

2006421 ) 5-13
Chen ot 3l
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ol . . ortion;
Fh found in a fecal sample, and sealing the sealable P ;

¢) extracting nucleic acid from the remaining portion of
the fecal sample; and

(58) Field
CPC : C12Q 2600(184; €12Q

2600V1 58; GOIN 33/57446. GOIN - .

S0 primarsEvoin container; and

A33/805
See application fike for complete search istory. 74

T
o e . . . . - . .

R d) combining the remaining port101.1 of the fe.c‘a]' sample in d) testing the nucleic acid for an amount of a human
i cheme s the sealable collection vessel with a stabilizing buffer, e

aal.
21986 Pucei etal.

and sealing the sealable collection vessel.

oo removed porty
62002 Burg ot al comprises stabili
sample.

E

72002 Fuulkner Specificatl

Petition, at pp. 1, 25-26, 50-51; EX1001
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State of the Art: Immunochemical Fecal Occult Blood Tests

(iFOBT or FIT)

1. A method of processing a freshly-collected fecal
sample without freezing, the method comprising:

b) removing a portion of the fecal sample to a separate
sealable container to produce a removed portion and a
remaining portion of the fecal sample;

¢) combining the removed portion of the fecal sample in
the separate sealable container with a buffer that pre-
vents denaturation or degradation of blood proteins
found in a fecal sample, and sealing the sealable
container; and

N~~~ —— T T ——— e — A

3. A method of processing a fecal sample, the method
comprising:
a) obtaining a pair of portions of a fecal sample collected
from a human subject, the pair of portions comprising:
1) a sealed sealable container containing a removed
portion of a fecal sample and a buffer; and

]

b) testing the removed portion of the fecal sample for an
amount of a blood protein present in the removed
portion;

Pliahed by Bistbwet] At

ISSN 00028370
ok 1011115720041 2005 0023«

Performance Characteristics and Evaluation of an
Automated-Developed and Quantitative, Immunochemical,
Fecal Occult Blood Screening Test

Alex Vilkin, M.D.," Paul Rozen, MB., BS., ! ZohnLcw M.D.,' Amal Waked, BSc,' Eran Macz, M.D,}

Shlomo Birkenfeld, M.DD,? and Yaron Niv, M.D."

|Gastroenterology Department, Rabin Medical Center. Beilinson Hospital, Petach Tikva; *Tel Aviv University
Medical School, Tel Aviv, srael; and Gastroenterology Units, Clalit Health Services, Tel Aviy, Israel

‘OBJECTIVES:  Gualac fecal occult blood colorectal cancer (u!ﬂ)wﬁnln‘l-u (FOBT) are faulted for low

sens

tivity and
human Hb FOBT {HFOBT) is lnedl\n, eliminates diet wnmom. and Hb quantification allows

Steps of at-home iFOBT assay,

as disclosed in
Vilkin (EX1005)

The standard guaiac fecal occult blood test (G-FOBT) is
faulted for its low sensitivity for significant colorectal neo-
plasia [coloreetal cancer (CRC) and advanced adenomatous
polyps (AAP)], and low specificity due to i

The automated-developed and quantitative 1-FOBT is hu-

tions, and
the Hb quantification allows selection of a suitable threshold

human hemoglobin (Hb), see reference (1), It is also faulted
by the possibility of inaccurate development and evaluation
by inadequately traincd personnel (2-4).

The introduction of central laboratory and office-
developed, immunochemical, fecal occult blood fests (I-
FOBT) specific for human Hb improved specificity (5-11).
However, for the officc-developed tests, the 1-FOBT man-
ufacturers have pl:duermmed the degree of seasitivity for
Hb, and th vith more

and
mainaining quality control (14, 8, 11)

This material may be protected by Copyright law (Title 17 U.5. Code) | 2519

Petition, at pp. 1, 25-26, 50-51; EX1005 (Vilkin)
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level for follow-up (5-7,9-12).

The introduction of such methodology, for large-scale
screening. requircs evaluation of the instrument and its per-
formance chanicteristics. In addition, we nced to evaluate
its true sensitivity and specificity for colorectal neoplasia
versus colonoscopy in different clinical settings and do-
termine which Jevel of fecal Hb should trigger follow-up
colonoscapy.

fic ai ine |
ducibility; 2) effect of temperature and duration of storage
on fecal sample stability; 3) intrapatient daily I-FOBT test
variation; 4) sensitivity and specificity for neoplasia found

Geneoscopy Exhibit 1005, Page 3




State of the Art: Fecal DNA CRC Assays

1. A method of processing a freshly-collected fecal

sample without freezing, the method comprising:

a) collecting a fecal sample from a human subject,
wherein the fecal sample is collected at home by the
human subject by defecation directly into a sealable
collection vessel;

M e e —————— e — o ——

d) combining the remaining portion of the fecal sample in
the sealable collection vessel with a stabilizing buffer,
and sealing the sealable collection vessel.

~———————————— A

3. A method of processing a fecal sample, the method
comprising:

a) obtaining a pair of portions of a fecal sample collected

from a human subject, the pair of portions comprising:

~——————

i1) a sealed sealable collection vessel containing a
remaining portion of a fecal sample and a stabilizing
buffer,

—~——

¢) extracting nucleic acid from the remaining portion of
the fecal sample; and

d) testing the nucleic acid for an amount of a human
nucleic acid.

CLINICAL GASTIOENTHROLGY ANTYIEPATOLOGY 04811 117

Improved Fecal DNA Test for Colorectal Cancer Screening

LINA JANDORF.* RANDALL BRAND. LINDA RABENECK.S PALL C. SCHROY i,
VD JOHNSON,” JOEL SKOLETSXY.” KAIS DURKEE." SANFORD MARKOWITZ!
R

e o, o,

(19) World Intellectual Property

Intemational Burcan

1
1 December 2005 (01.12.2005)

(43 International Publication Daie

WE PATENT TREATY (FCT)

@ LT oy

(10) International Publication Number
PCT WO 2005/113769 Al

Steps of at-home fecal DNA assay,
as disclosed in
Itzkowitz (EX1006) and

Shuber (EX1009)

Petition, at pp. 1, 25-26, 50-51; EX1006 (ltzkowitz); EX1009 (Shuber)
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’781 Patent Claims Are Directed to Performance of
Two Prior Art Assays to Detect CRC in a Fecal Sample

USO11634781B2

() Steps of Fecal DNA Assay
() Steps of iIFOBT Assay

o2 United States Patent (0} Patent No.:  US 11,634,781 B2

Louwagie (45) Date of Patent: *Apr. 25,2023
L e A or RO 0 8 e
ey EEE E
(71) Applicant: Exact Sciences Corporation, Madison, Soockiol Al 32008 Ok a O Steps Of Both Assays
LS ZEmu Al ke
(72) Inventor.  Joost Louwagle, Domach (CH) mﬁmg -:: 42006 ;\;l::bmkml
(7 Noks, Subiet .8y dslaimer, e rm f g  reomilreri ] -
P dended o wsdluxwd under 35 OI701S Al
us m{mo e Al
This patent is mmmmnumumnmp 20080124714 Al
<laimer. 20080221056 Al
@ v s e 1. A method of processing a freshly-collected fecal 3. A method of processing a fecal sample, the method
I R sample without freezing, the method comprising: comprising:
frmmREA g B8 a) collecting a fecal sample from a human subject, a) obtaining a pair of portions of a fecal sample collected

®3)

(60

Related US. Application Dats

Continuation of application No. 15/634,607, filed on
Jun. 27, 2017, whicl

3 acuuskon f sopbceion
2,

3 ed
PCTIGBI0I0000IS0 on Feb. 3, 2010, now
abandoned.

Provisianal application No. 61/149,581, filed on Feb.
3, 2009,

Wo  wou
Wo  Wolo
Wo  wo o
Wo WO

WO W0 2ms
WO W0 200404

wherein the fecal sample is collected at home by the
human subject by defecation directly into a sealable
collection vessel;

from a human subject, the pair of portions comprising:

1) a sealed sealable container containing a removed
portion of a fecal sample and a buffer; and

ii) a sealed sealable collection vessel containing a

o S b) removing a portion of the fecal sample to a separate
CI2Q V6886 (2018.01) World J Gastrocaied . . L4 ° . TRl .
o B S v i sealable container to produce a removed portion and a I ergalmng portion of a fecal sample and a stabilizing
CPC ... €120 L68RS (201301 GOIN 3v$7496 R R . . .
. it N remaining portion of the fecal sample; hb“ ‘er,f . SRR R
65 (2013.01 N m'i“.’l( Ian . . . . b
o EEN gy ¢) combining the removed portion of the fecal sample in S, HAL RS HSIU QIS MBIGUCEINNS T AROMOL N,

56)

h
- C12Q 168; C12Q 2600/154; C12Q
2600158, GOIN FRS7445. GOIN
337505

See application fike for compleie scarch history.
References Clted
U.S. PATENT DOCUMENTS

2008 et al
$201S Van Engeland ot al
lkner

0% B2
20020096469 A1 72002 Faul

Petition, at pp. 1, 25-26, 50-51
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Primary Examine]
(74) Atiorney, Ad
Mary Ann . Bed

)

Specificat

the separate sealable container with a buffer that pre-
vents denaturation or degradation of blood proteins
found in a fecal sample, and sealing the sealable

d) combining the remaining portion of the fecal sample in
the sealable collection vessel with a stabilizing buffer,
and sealing the sealable collection vessel.

b) testing the removed portion of the fecal sample for an
amount of a blood protein present in the removed
portion;

:5 g el ¢) extracting nucleic acid from the remaining portion of
4 S container; an the fecal sample; and

d) testing the nucleic acid for an amount of a human
nucleic acid.




State of the Art:

Partitioning Fecal Sample into
Different Buffers to Stabilize
Different Biomarkers

EX1002 (Whitney Decl.), at p. 42; EX1026 (Melvin), at pp. 7-12

Demonstrative Exhibit - Not Evidence

ADAPTED FROM BROOKE AND GOLDMAN, 1949

NOTE: BOTH SOFT AND FORMED SPECIMENS SHOULD BE SUBMITTED BY THIS METHOO.
SPECIMENS MUST BE FRESH WHEN PLACED IN VIALS.

S5

THE KIT CONSISTS OF TWO GLASS VIALS (ONE 2 THE STOOL SHOULD BE PASSED INTO A DRY
WITH 5% FORMALIN AND ONE WITH PVA.FIX. CONTAINER. URINE SHOULD NOT BE PASSED
ATIVE) AND TWO APPLICATOR STICKS. INTO THE SAME CONTAINER.

USING APPLICATOR STICKS, PLACE A QUAN- 4 PLACE A SIMILAR QUANTITY INTO THE VIAL
TITY OF THE STOOL (ABOUT THE DIAMETER CONTAINING THE PVA-FIXATIVE.

OF A QUARTER) INTO THE VIAL CONTAINING

FORMALIN, SCREW CAP ON TIGHTLY.

5 THOROUGHLY BREAK UP SPECIMEN IN THE 6 PACK THE TWO VIALS SO AS TO PROTECT

PVA-FIXATIVE, USING APPLICATOR STICKS. AGAINST BREAKAGE, ENCLOSE APPROPRIATE
SCREW CAP ON TIGHTLY AND SHAKE VIGOR- IDENTIFICATION, AND MAIL OR DELIVER TO
QuUsLY. YOUR PUBLIC HEALTH LABORATORY.




Ground I:

Lenhard, ltzkowitz and Vilkin

Claims 1-9, 11, 14-20
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Lenhard’s Combined Test

scheduled surgery or colonoscopy. A period of at least 12 days
( ) was respected between previous biopsy examinations of colo- Len hard
rectal tumors before stool sampling. Samples were received
Sample collected

within 10 hours after defecation at the laboratory, aliquoted,
_ Y, and stored at —80°C.

* c - IStool: A Novel Method for

Sample received at Fecal Occult Blood Testing g At
d iag nostic |ab0rat0ry All stool samples were subjected to FOBT (Beckman [ —————

L ) Coulter, Fullerton, CA) immediately on receipt and before et s s e
‘ freezing. One drop of the peroxide catalyst was added to the e e
opy. colonascopy, and fecal occult blood 1est
) akone or in endoscopy, arc
4 N\ Inended for screening of
L] - Tion— However, FOBT, wi . -‘. e
Portion of sample removed and o
1998, only 37%
Isolation of DNA ad been scrcned for CRC
tested by gFOBT
\ J Stool samples were thawed on ice and DNA was IR em sppton for CO B Sy
* isolated using the QiaAmp DNA Stool Mini-Kit (Qiagen, 0, Somis - i eni e
N Hilden, Germany) according to the manufacturer’s instruc- il ol bl
H H g : " - ool for the detection of a v of
DN A extracted from remaini ng tions. Briefly, DNA was isolated from stool samples of 14 529 o 308 o wiccnms =1 o 1
hcoughput screcning owing to high labor inen-
§ portion of sample ) e T
* Methylation-Specific Polymerase Chain
- N Reaction
Extracted DNA tested for MSP is based on a 2-step process.>* First, DNA is
- treated with sodium bisulfice, which efficiently converts un- e o et e ok i
DNA mEthylathn ) methylated cytosine to uracil but leaves methylated cytosines e oy
Il 10.1053/51542-3565(04)00624-X

unchanged. Consequently, after treatment, methylated and Geneorcopy Bt 1004, Page 1
unmethylated alleles have different sequences. Second, allele-
specific primers allow for the specific amplification of methyl-

Petition, at pp. 13-14; EX1004 (Lenhard), at pp. 143-45 ated and unmethylated alleles.
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Lenhard Discloses a Test that Combines
a Fecal DNA Assay and a FOBT

tissue.”’ We show that HIC1 promoter methylation
can be detected frequently and wich high specificity in
stool samples from patients with CRCs. The combi-
nation of HIC1 methylation analysis with FOBT al-
lowed for the detection of two thirds of CRCs.

more adenomas (31% vs. 8%, P = .14). In addition,
specificity of the HIC1 assay was higher (97.9% vs.
89.9%, P = .102). The combination of both assays
resulted in increased detection rates for CRCs (65%;

95% CI, 44% - 83%). Although the combined test de-

tected all localized cancers, no increase in the sensitivity
for adenoma was seen.

The use of the DNA methylation marker, HIC1 pro-
moter methylation, allowed for the highly specific detec-
tion of CRCs in 42% and of adenomas =1cm in 31% of
cases. Interestingly, sensitivity was quite high for early
cancers and higher for adenoma than FOBT. The com-

bination of HIC1 MSP with FOBT resulted in the de-

tection of almost two thirds of CRCs.

Table 4. Positivity Rates of the Fecal DNA Assay, FOBT, and Combination of the Tests
HIC1 FOBT Combined

n (%) 95% Cl n (%) 95% ClI n (%) 95% Cl
All cancers 11/26 (42) 23%-63% 9/26 (35) 17%-56% 17/26 (65) 44%-83%
Localized cancers 4/6 (67) 22%-96% 2/6(33) A%-T7% 6/6 (100) 12%-188%2
Advanced cancers 5/20(25) 9%-49% 7/20(35) 15%-59% 11/20 (55) 32%-77%
Rectum and sigmoid colon 5/13(39) 14%—68% 5/13(39) 14%—68% 9/13 (69) 39%-91%
From descending colon to cecum 6/13(46) 19%-75% 4/13(31) 14%—-68% 8/13(62) 39%-91%
Asymptomatic cases 4/10 (40) 12%-T74% 3/10(30) 7%—65% 6/10 (80) 26%-88%
Symptomatic cases 7/16 (44) 20%-70% 6/16 (38) 15%-65% 11/16 (69) 41%-89%
Adenomas 4/13(31) 9%-61% 1/13(8) 2%—-36% 4/13(31) 9%-61%
2Estimated by normal approximation of Poisson distribution.

Petition, at pp. 13-14, 21, 25-26; EX1004 (Lenhard), at pp. 143, 146-47
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Lenhard’s Combined Test Reduces False Negatives
for CRC Detection

Petition, at pp. 13-14, 21, 25-26; EX1004 (Lenhard), at p. 143

Dem

Table 1. Clinicopathologic Data and HIC1 Methylation Status of Patients With CRC
cuncat
No. Sex Age (v) UICC stage Localization Symptoms?
Analysis of Promoter Methylation in Stool: A Novel Method fo 1 M 71 v Sigmoid colon/rectum 1 = =
the Detection of Colorectal Cancer 2 F 75 m Sigmoid colon 1,3 = =
3 M 66 v Descending/sigmoid colon 0 = =
KONSTANZE LENHARD,* GUIDO T. BOMMER,* SILKE ASUTAY,* ROLF SCHAUER," i
THOMAS BRABLETZS BURKHARD GOKE,* ROLF LAMERZ,* and FRANK T. KOLLIGS* 4 M 69 I Ascending colon 0 + -
O Ay A L St G ety M S, Sevme e i 5 M 65 n Transverse colon 0 + +
6 M 56 v Rectum 1 + =
\ims: Detection of tumorderived DNA  of carly di i pi ‘e lenomatous | i — -
SRecalors 1 stod I o Ilging i appiomh Wi Tl o s e e 7 M 63 v Ascending colon 2
lﬂm:gm:mm:;u:::;:ﬂ for, there s strong cationale for screcning rose 8 F 72 1] Cecum 2 + +
e st A dvouiont 0 e BB o o A S 9 M 74 I Sigmoid colon /rectum 0 = =
genome need to be analyzed. This is labor intensive and .y ncnded for screening of the avetage-risk
st sl o W gt s, THrOS, 0 g, FOBT, v, aplc gy, 10 M 68 v Rectum 3 s +
needed. We explored the potential of a single epigenetic S:‘_":f;](::(s :f;’::i;”r"’lf'l‘"" 1% 11 M 66 v Rectum 1 = aF
marker in comparison with fecal occult blood testing Al i %
{FOBT) for the discrimination of patients with CRCs and :Q.Ti:.ﬂr,::: :; T,'Jf "‘“'"KI'" :::v”n" 12 M 75 i Cecum 0 = -
adenomas from these without. Methods: Methylation- - e o + e o A . —
$P0sife povIerNs. ORI onsien (T) o B Derecrion of umor-derived genetic changes in s 13 M 71 |V SlngId Coron 0 +
formed to analyze hypermethylated in cancer 1 (HIC1) s FRCKI PO SCRCTE: i -
eromknr mtolaon ‘stall s inded Fasiion o L% promising oeweappeesch for CRO4erernitng: St 14 M 67 I Hepatic flexure 3 +
stool sampies from 26 patients with CRG, 13 with ade- _ ics published so far focus on the derection of m 15 F 72 v Sigmoid colon 1.2 + -
noma =1 cm, 9 with hyperplastic polyps, 9 with ¢hronic oncogenes,'" " and  umor-suppre| ’
inflammatory bowel disease, and 32 with endoscopl- as well as changes in microsarellire m 16 M 59 1l Rectum 0 + =
cally normal colon. Results: Ninety-seven percent of the  crs.”” Two recent studies required the analysis of uj
stool samples contained amplifiable DNA. Forty-twa per- 15 diffcrent genctic markers® or 144 aliquots f 17 M 59 Il Rectum 0 - -+
cent of the samples from patients with CRCand 31% of  cucl stool'® for the detecrion of 915 and 615 .
e samoes fom e i colrcal st =3 sl Pl il 18 M 53 1l Descending colon 0 - -
cm were positive for promoter L No  iecively. This precludes their application for rou _
meians HGL pomlar OAA wae dooc & the g, Pl bl 19 F 55 v Rectum 2 +
i EOTIN pateS o e normal - gy and coses. The identificarion of new markers i i - -
colon o hyperplastic polyps. Conclusions: The ePIE® gk senirivities and specifcies is needed. So 20 F 61 v Sigmoid colon 2,3
;’ m:gt:fmmmm u"'r‘c‘“’ﬂ;s“""_‘:’wﬂ litele attention has been paid to DNA hypermer 21 M 61 v Rectum 0 — —
ation as a potential stoel marker for CRC.
o s g Methyltion of CpG islnds of promorers lead 22 M 80 1] Transverse colon 2 + _
silencing of transcription of the affected gene.’| .
IO s o S0 s o s st (1 RE R S B 23 F 53 v Ascending colon 1,3 - -
(MSP)™" has been used successfully 1o detect D 24 M 63 | Cecum 4 NA -+
o methylation in primary tumors and in various b
Cf’l‘l’;‘:[“'ll"‘r":‘:‘fliu’ is “"‘"‘:: ":;‘::“:‘:“;‘;:: fluidls.?* The feasibiliry of amplification of methyl 25 M 76 1 Transverse colon 2 - +
105 of paticnes dic within 5 years of being diagnoscd. e = 26 F 60 I\ Ascending colon 1 + —
le 0 late presencation with m“’"‘, T bt A
locally sdvanced or metastatic disease in one third of  cancer 1: MSP, methylation-specific PCR: PCR. polymerase chaif
cwes, prectoding cunstive urgory® The mfrkey o SRR L Dl s UICC, International Union Against Cancer; M, male; F, female; NA, no amplification.
CRCs follow the adenoma-carcinoma sequence, requiring et N B N ! ) ) R
a time period of usually more than 10 years> Deteetion PI 10.1053/51542 3565(04100624.% 40, no symptoms; 1, change in bowel habits; 2, blood admixed with stool; 3, abdominal pain; 4, anemia.
Geneascopy Exhibit 1004, Page 1
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Combining Fecal DNA Tests with FOBT was a Known
Strategy to Improve Fecal CRC Tests

P —

e (o b

A simple method of detecting K-ras point mutations in stool
samples for colorectal cancer sercening using one-siep polymerase
in reacti i fength i

chai Fragment | analysis
Hiroshi Morikaws *, Ken ", Keichi Hashimoto®, N - [

o i ishikawa
-

Because K-ras point mutations are only associated
with 40—-50% of colorectal cancers, the detection
sensitivity of one-step PCR/RFLP analysis for muta-
tions is low among cancers as a whole. However, the
technique is highly specific, noninvasive, and cost-
effective, and should provide a more sensitive and
specific tool for mass screening of colorectal cancer
than is currently available, especially if used in combi-
nation with fecal occult blood testing and other meth-
ods for detecting genetic abnormalities.

As noted previously, the most informatve data on the
performance of SDNA testing 1s from version 1.0, which
has been replaced with version 1.1; the newer version uses
the same panel of markers but is reported to have im-
proved quality.5*7° Newer versions are currently under
evaluation, and are reported to have improved sensitivity,
with diminution of specificity. The evolution of tests of
this type raises important questions as to how perfor-
mance of successive iterations should be evaluated and
whether large prospective studies of asymptomatic pa-
dents with follow-up CSPY among all participants are
required. Another question worthy of consideration is
whether or not including a sensitive gFOBT or FIT at the
tame of testing would improve sensitvity without ad-
versely affecting specificity. In a recent recrospective anal-
ysis of stool samples from patients with CRC and donor
controls, combined results from a standard gFOBT and a
panel of DNA markers (APC, BAT26, and L-DNA) re-
sulted in a combined sensitvity for cancer of 93% and

Petition, at pp. 8-9, 48-50; specificity of 89%.7¢
EX1011 (Nishikawa), at p. 112; EX1013 (Levin), at p. 1578
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Combining Fecal DNA Tests with FOBT Was a Known
Strategy to Improve Fecal CRC Tests

Available online at www.sciencedirect.com

% sarenan @oimscr- Abstiaet
EL‘iEVIR Caeer Letters 229 (2008) 13-4)
The treatment of early-stage tumours decreases the overall mortality of colorectal tumour patients. In this retrospective study
Hokiieas e dolietion di colorsl famoRrs by (8 we determined the sensitivity and the specificity of the faecal occult blood test (FOBT) and the molecular diagnosis (MD). We
application of molecular diagnosis and the faecal occ " . : .
N e e o T i Ll TR analysed 57 stool samples from patients with colorectal carcinomas for the presence of occult blood using a standard FOBT and
Mo chreniiL) Wolie THIN DU Bk (st Wi for alterations in the three different tumour relevant markers APC, BAT26 and L-DNA. Stool samples from 44 control donors

“Mar-Planch-lnssitit fir motetulare Physiologie, Otto. Hahn-Strafe 11, 43227 Bartmrd, G
221 Dartmur
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monality of colorectal tamaour patients

analysed 87 stonl
for alterations in the three diffeneat tumour relevant markers APC, BAT26 and L-DNA. Stool sample]
-nd

were analysed he specificity of Twenty-nine ¢

at least one DNA marker. Sixteen (2
result excl

MD. The combined application of both methods resulted in a sensiti

were analysed to determine the specificity of the applied methods. Twenty-nine (51%; 95% confidence interval (CI): 38-63%)
stool samples of the cancer patients gave positive FOBT results. Thirty-seven (65%; CI: 52-76%) samples showed alterations in
at least one DNA marker. Sixteen (28%) samples were positive only in the FOBT, and 24 (42%) samples showed a positive
e result exclusively in MD. The combined application of both methods resulted in a sensitivity of 93% (CI: 83-97%) and an
e e ey sl ity of b el ol o FOBT, e e overall specificity of 89% (CI: 76-95%). The combined application of FOBT and MD resulted in an overall sensitivity, which
could not be achieved by any of the methods alone and which is in the range of invasive diagnostic methods.

89% (CI: 76-95%), The combined application of FOBT and MD resulted in an overall sensitivity, which
be achieved by any of the methode alone and which i« in the range of invasive diagnostic methods.
L P ..4

overall
coul

Keswinds: Noainy: agosis; Faceal DNA analysis: Molecular diagaosis: Faceal oceuh blosd test

1. Introduction

The diagnosis and the therapy of early-stage
* Corresponding ssthor. Tel: —49 231 132158 (o ~49231  tumours have the potential to decrease morbidity
133 2169, and mortality of colorectal cancer patients. Invasive

i Rias aellermpi-dontmund w04 methods like sigmoidoscopy. colonoscopy and
Maller)

030438385 - scx front mater © 2008 Elsevicr Irland Lad. Al rights reserved.
o 101044 casks 20041201 1

Geneoscopy Exhibt 1012, Page 1

Petition, at pp. 8-9, 48-50;
EX1012 (Kutzner), at Abstract, p. 40
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This 1s one of the first studies, which evaluate and
directly compare the potential of the two non-invasive
methods MD and FOBT in the diagnosis of colorectal
carcinomas. The combined application of the two
methods together led to a significantly higher
sensitivity than the application of any of the methods
alone. Regarding the low cost and the little technical
expense of the FOBT, we suggest that MD and FOBT

should complement rather than replace each other.




A POSA Would Be Motivated to Apply Known
Techniques to Improve Lenhard’s Combined Test

Sample collected

v

Sample received at
diagnostic laboratory

v

Portion of sample removed and
tested by gFOBT

v

DNA extracted from remaining
portion of sample

v

Extracted DNA tested for
DNA methylation

J

POSA would be motivated to incorporate

Itzkowitz’s sample collection process to
facilitate at-home sample collection

POSA would be motivated to replace gFOBT
with Vilkin’s superior iFOBT to increase

patient convenience and improve assay
performance

Petition, at pp. 20-26; EX1004 (Lenhard); EX1005 (Vilkin); EX1006 (ltzkowitz)
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Incorporation of Itzkowitz’s Sample Collection and Vilkin’s iFOBT
into Lenhard’s Combined Test Results in the Claimed Invention

N Q Steps of Fecal DNA Assay

USO11634781B2

e e o (O Steps of iIFOBT Assay

FECAL SAMPLE PROCESSING AND 02017476 AL 122007 Keoroulis o,
SING DETHC s 20010086800 Al 52000 Sl
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2004 Olek ot al.
(71) Applicant: Exact Sciences Corporation, Madison. | 300 Okkan te ps 0 Ot Ssays
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(72) Inventor:  Joust Louwagie, Domach (CH)

(*) Notice:  Subject 1o any disclaimer, the term of this
B Tyt g e
T it 3
) s 1. A method of processing a freshly-collected fecal 3. A method of processing a fecal sample, the method
o ':,;H,;Pn,“,:“,_m,_ sample without freezing, the method comprising: comprising:
frmmREA g B8 a) collecting a fecal sample from a human subject, a) obtaining a pair of portions of a fecal sample collected
T £ - ' : : ; X
e s 38 B35 wherein the fecal sample is collected at home by the from a human subject, the pair of portions comprising:
2, ww WO WO WO . . . . . 3 R
U b EoH B human subject by defecation directly into a sealable i) a sealed sealable container containing a removed
PCT/GR20100000150 Feb. 3, 2010,
e e ( collection vessel; portion of a fecal sample and a buffer; and
o :“?: :,’E.,E,g}‘:':‘:‘f:,ﬁ b) renloving a portion of the fecal Sample to a Sepa_rate ll) a SEa]ed Sea]able Col]eCtIOI] VESSE] Conta]nlng a
CIIQ V686 (2018.01) World J Gastrosaieg . . Iini 1 M B ot
i RSB B sealable container to produce a removed portion and a remaining portion of a fecal sample and a stabilizing
RS A i ini ion of the fecal le; buffer,
s GO 0 o0 A remaining portion of the fecal sample; S A g btained by th thod of claim 1
3 3/505 (2013.01); GAIN z’f’&'i"ﬁ"'.i,... .. . . 5
e m‘ i i ¢) combining the removed portion of the fecal sample in b tt etPa]rt?l pomonsdo ta;t{le t)'rtth s line 10 % lc ?m >
CPC .uq:.sx:(_'u:q‘:?c;‘:“::';] . .
N re—— the separate sealable container with a buffer that pre- LS S I ton of the lecal sampie for an
e e e compo ek . ey : . . amount of a blood protein present in the removed
s Rt i - vents denaturation or degradation of blood proteins ortion:
P o found in a fecal sample, and sealing the sealable P 2 e oo . :
e e R L winer and ¢) extracting nucleic acid from the remaining portion of
mm e L= d — ?;.n - arﬁ - on of the fecal e the fecal sample; and
. 4 ) combining t € remaimng pOft]OI‘lO e ccal sample 1n d) testing the nucleic acid for an amount of a human
s AL 130 Pk St the sealable collection vessel with a stabilizing buffer, eEte el
and sealing the sealable collection vessel.

Petition, at pp. 1, 26-27
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ltzkowitz’s Fecal DNA Test

1. A method of processing a freshly-collected fecal

sample without freezing, the method comprising:

a) collecting a fecal sample from a human subject,
wherein the fecal sample is collected at home by the
human subject by defecation directly into a sealable
collection vessel;

M e e —————— e — o ——

d) combining the remaining portion of the fecal sample in
the sealable collection vessel with a stabilizing buffer,
and sealing the sealable collection vessel.

~———————————— A

3. A method of processing a fecal sample, the method
comprising:

a) obtaining a pair of portions of a fecal sample collected

from a human subject, the pair of portions comprising:

N

i1) a sealed sealable collection vessel containing a
remaining portion of a fecal sample and a stabilizing
buffer,

—~——

¢) extracting nucleic acid from the remaining portion of
the fecal sample; and

d) testing the nucleic acid for an amount of a human
nucleic acid.

'/

Sample Collection

To avoid any possible effect of the colonoscopic bowel
preparation on test results, each subject provided a single stool
sample approximately 6 -14 days after colonoscopy. In the case
of patients with CRC, the sample was provided before begin-
ning the presurgical bowel preparation. Subjects were given
detailed instructions and a special stool collection kit that is
mounted on the roilet bowl. Immediately after defecation, sub-
jects added 250 mL of a DNA-stabilizing buffer” to a stool
specimen of at least 50 g. Only 10 patients provided less than
50 g of stool, and, of these, 3 subsequently provided an ade-
quate second specimen. The specimen was shipped at room
temperature overnight using a coded identifier provided by an
external clinical research organization (Carestat Inc., Newton,
MA) to keep the laboratory blinded to the clinical source. The

ltzkowitz

\

These improvements of better DNA stabilization, enhanced
DNA extraction, and use of gene-specific methylation have been
incorporated into a second-generation fecal DNA test (version 2).
The purpose of the present study was to determine the sensi-
uvity and specificity of the newer version 2 assay for detection
of CRC.

Petition at pp. 16-17, 27-28, 33-35; EX1006 (ltzkowitz), at p. 112
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Advantages of Using Itzkowitz’s At-Home Sample
Collection Process for Fecal DNA Tests Were Known

Omorsas Awrcis

LY ilization |s Critical for imizie ai
of Fecal DNA-Based Colorectal Cancer Tests

ff Do, 85 P 1 Wiy ALY Krisine Do, PADL amd by * Shuber: M5

ltzkowitz - S Olson

I Despite
the apparent stability of the point mutation markers to DNA
degradation, it is nevertheless desirable to mitigate loss of
DNA if possible. It has recently been shown' that to maximize
clinical sensitivity of fecal DNA assays, it is important to
maximize the recovery of otherwise scarce amounts of human
* % % DNA.

Since that time, pilot studies have shown that several tech-
nical and conceptual advances could improve fecal DNA test-
ing. First, adding a DNA-stabilizing buffer to the stool imme-
diately on defecation was shown to prevent DNA degradation
for several days and enhance the performance of DIA.”

This increase in sensitivity for the full
version 1 panel was achieved at the expense of a relatively minor
decrease in specificity from 94.4% to 89.3%. Thus, even with the
original markers, improved DNA preservation and extraction
from stool resulted in a better screening test.

Petition, at pp. 24-25; EX1006 (ltzkowitz), at pp. 111, 116; EX1025 (Olson), at p. 190

Demonstrative Exhibit - Not Evidence 19




Vilkin’s Automated iFOBT

1. A method of processing a freshly-collected fecal
sample without freezing, the method comprising:

b) removing a portion of the fecal sample to a separate
sealable container to produce a removed portion and a
remaining portion of the fecal sample;

¢) combining the removed portion of the fecal sample in
the separate sealable container with a buffer that pre-
vents denaturation or degradation of blood proteins
found in a fecal sample, and sealing the sealable
container; and

Y~— T —————— e ——————— A

Fecal Sampling

The fecal test sampling device is shaped like a small test
tube with the fecal probe inserted into it and sealing it. The
probe has a serrated tip, which is poked into the stool and
then pushed back into the tube, past a scrapper, and through
a membrane into the sample cup. These remove most of the

\ excess feces and leave the stool collected (about 10 mg) into

3. A method of processing a fecal sample, the method
comprising:
a) obtaining a pair of portions of a fecal sample collected
from a human subject, the pair of portions comprising:
1) a sealed sealable container containing a removed
portion of a fecal sample and a buffer; and

the serrations (Fig. 1). The tip is then put in a closed amount
of Hb stabilizing buffer. Each sample tube has a unique bar
code and before preparing the sample the patient writes his
name and date on the tube. The examinee is requested to pre-
pare three consecutive daily samples during the week before
colonoscopy examination. Samples are double-closed in zip-
lock bags and kept in the refrigerator until returned to the
developing laboratory where they are also kept at 4°C until
development.

———— ]

b) testing the removed portion of the fecal sample for an
amount of a blood protein present in the removed
portion;

)

/

Petition, at pp. 14-16, 27-31, 34; EX1005 (Vilkin), at p. 2520
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Vilkin Teaches Advantages of iFOBT over gFrOBT

S P— Guaiac fecal occult blood colorectal cancer (CRC) screening tests (FOBT) are faulted for low
sensitivity and nonspecificity for human hemoglobin (Hb). Automated-developed, immunochemical,
Performance Characteristics and Evaluation of an human Hb FOBT (I-FOBT) is specific, eliminates diet restrictions, and Hb quantification allows

Automated-Developed and Quantitative, Immunochen
Fecal Occult Blood Screening Tost selection of a threshold for colonoscopy. Aims were to determine 1) test reproducibility; 2) test

e Vilkin 0.1 Fal Raren, MB. 5.1 Zotar Levi, M. Arl Waked, S5, Fom i 0 stability; 3) intrapatient daily I-FOBT variation; 4) test sensitivity and specificity for neoplasia in 500

Shlomo Birkenfeld, M.D.," and Yaron Niv, M.D."-

Lf;j:’;’;;;:?jﬁ,f’ﬁfﬁf’m’:’,ﬁfjiﬁﬁiﬁﬁ;ﬁﬁ;ﬂ,ﬁﬁ:ﬂ,ﬁmﬂ%,,’fff;:,”,,f,"’ symptomatic/high-risk patients undergoing colonoscopy; and 5) to correlate fecal Hb measurements
with findings.

OBJECTVES: | Gualac fecal occult blood colorectal eancer (CRC) mmlng tests. (FOBT) are faulted for lo|
sensitivity and nonspecificity for human hemoglobin (Hb). Automated-developed, immunol
human Kb FOBT (I-FOBT) is specific, eliminates det muumom. and Hb quantification aliq
selection of  threshold for colonoscopy. Alms were to determine 1)mmmwm 2
stability; 3) intrapatient u-l!; m\s‘r variation; 4) test sensitivity TS0

g and 5 tecal o I
with findings.
METHODS:  The desktop instrument OC-5ensor (Eiken, Jay and

tests,h for Hb. Patients prepared three tests, which were nu-nmkd .nu then 1) repeatediy

o i o g S 3 oo e The automated-developed and quantitative 1-FOBT is hu-
RESULTS: Flive 1-FOBTs re-examined five times in 1 day had no significant ‘measurement changes. Thirty tests. a + . . - .

s e oo ot e i L e LTS M man Hb specific, eliminates the need for diet restrictions, and

s e e e e v o : :

Erp the Hb quantification allows selection of a suitable threshold
'CONCLUSIONS:  Desktop, automated-developed, quantitative HFOBT is now available. R OC Sensor -

i e, e S e level for follow-up colonoscopy (5-7, 9-12).
(Am J Gastroenterol 2005;100:2519-2525) '

The standard guaiac fecal occult blood test (G-FOBT) is Thewmmamd—dmh]nd and quantitative |-| FUBT xshu—
faulted for its low seasitvity for significant colorectal neo- | man Hb speci
plasia [colorectal cancer (CRC) and advanced the Hb i ion of 2 suitable ﬂll:sllnld

polyps (AAP)], and low specificity due to nanspeciity or | level o ollow-up colonescopy (5.7, -12).

human hemoglobin (Hb); see reference (1), It e : . . .

o s bty bl e s S st The introduction of the instrument-developed, quantita-
The iniroduction of central laboratory and office.  its true scusitivity and specificity for colorectal neoplasia . - . .

T T o T o e b e it S tive, fecal occult blood testing allows the physician to choose

et b Bl s B o e . o : level th 3 follow-

e o R T E e e the optimal fecal Hb threshold lcvel that triggers a follow
velopm ; B ad  on sample stabili intrapatient dail test = s .

‘mainaining quality control (1-4, §, 11). variation; 4) sensitivity and specificity for neoplasia found up CO]OHOSCDP}'. TO Vahdate thlS Prem]se, we perforn’]cd

This mateal may b protected by Copyright law (Tile 17 .. Code) | 2519 Geneascopy Exhibit 1005, Page 3

Petition, at pp. 21-23; EX1005 (Vilkin), at Abstract, pp. 2519, 2524
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Advantages of iFOBT over gFOBT
Were Known in the Art

Population participation is essential for cancer detec-
tion [3]. FI'T technology simplifies the testing process, re-
moves the need for diet and drug restrictions, provides
for preferred and more acceptable stool-sampling meth-
ods such as brushes or probes rather than a wooden spat-

of a guaios bosed and an immunochenical
It test in screening for colorectal cancer in a
risk population

Guittet

ula, and is achieved while collecting fewer fecal samples. Evidence in favour of the use of the I-FOBT over the G-FOBT
Most branded versions of FIT require fewer than three is increasing. I-FOBT tests have no dietary or medication
fecal samples, the recommended number for GFOBT. Re- restrictions. These tests have superior sensitivity and specificity,
moval of dietary restrictions has been shown to enhance the gain being more important for high risk adenomas than for
participation in screening with T relative to GFOBT, in cancers. They also have a higher compliance rate™ > > and the
one study by 28% [10]. Changing to a brush-sampling automated reading technology allows the choice of the ideal

method also simplifies the process and enhances partici-
pation by 30%. Together, these two advances increase
population participation by 66% [10].

* * *

Obviously, FI'Ts overcome most of the disadvantages
presented by GFOBT, are superior to GFOBT in terms of
participation as well as performance and should replace
GFOBT in two-step screening [14, 16].

positivity rate. As suggested in recent reviews,” ” it is time to
give colorectal cancer screening a new future by using I-FOBT
instead of G-FOBT.

Petition, at pp. 22-23; EX1024 (Young), at pp. 29-30; EX1010 (Guittet), at p. 214
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Incorporation of Itzkowitz’s Sample Collection and Vilkin’s iFOBT
into Lenhard’s Combined Test Results in the Claimed Invention
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(*) Notice:  Subject 1o any disclaimer, the term of this
B Tyt g e
T it 3
) s 1. A method of processing a freshly-collected fecal 3. A method of processing a fecal sample, the method
o ':,;H,;Pn,“,:“,_m,_ sample without freezing, the method comprising: comprising:
frmmREA g B8 a) collecting a fecal sample from a human subject, a) obtaining a pair of portions of a fecal sample collected
T £ - ' : : ; X
e s 38 B35 wherein the fecal sample is collected at home by the from a human subject, the pair of portions comprising:
2, ww WO WO WO . . . . . 3 R
U b EoH B human subject by defecation directly into a sealable i) a sealed sealable container containing a removed
PCT/GR20100000150 Feb. 3, 2010,
e e ( collection vessel; portion of a fecal sample and a buffer; and
o :“?: :,’E.,E,g}‘:':‘:‘f:,ﬁ b) renloving a portion of the fecal Sample to a Sepa_rate ll) a SEa]ed Sea]able Col]eCtIOI] VESSE] Conta]nlng a
CIIQ V686 (2018.01) World J Gastrosaieg . . Iini 1 M B ot
i RSB B sealable container to produce a removed portion and a remaining portion of a fecal sample and a stabilizing
RS A i ini ion of the fecal le; buffer,
s GO 0 o0 A remaining portion of the fecal sample; S A g btained by th thod of claim 1
3 3/505 (2013.01); GAIN z’f’&'i"ﬁ"'.i,... .. . . 5
e m‘ i i ¢) combining the removed portion of the fecal sample in b tt etPa]rt?l pomonsdo ta;t{le t)'rtth s line 10 % lc ?m >
CPC .uq:.sx:(_'u:q‘:?c;‘:“::';] . .
N re—— the separate sealable container with a buffer that pre- LS S I ton of the lecal sampie for an
e e e compo ek . ey : . . amount of a blood protein present in the removed
s Rt i - vents denaturation or degradation of blood proteins ortion:
P o found in a fecal sample, and sealing the sealable P 2 e oo . :
e e R L winer and ¢) extracting nucleic acid from the remaining portion of
mm e L= d — ?;.n - arﬁ - on of the fecal e the fecal sample; and
. 4 ) combining t € remaimng pOft]OI‘lO e ccal sample 1n d) testing the nucleic acid for an amount of a human
s AL 130 Pk St the sealable collection vessel with a stabilizing buffer, eEte el
and sealing the sealable collection vessel.

Petition, at pp. 1, 26-27
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Exact’s Attack on Motivation to Combine Has No Merit

m»>

“Our precedent... does not require that the motivation be the best option, only that it be a
suitable option from which the prior art does not teach away.”

Gen. Elec. Co. v. Raytheon Techs. Corp., 983 F.3d 1334 (Fed. Cir. 2020),
quoting Par Pharm., Inc. v. Twi Pharms., Inc., 773 F.3d 1186, 1197-98 (Fed. Cir. 2014)

In addition,
specificity of the HICI assay was higher (97.9% vs.
89.9%, P = .102). The combination of both assays
resulted in increased detection rates for CRCs (65%;
95% CI, 44%—83%). Although the combined test de-
tected all localized cancers, no increase in the sensitivity
for adenoma was seen.

Combination of HIC1 with a few addirional sensi-
tive and specific methylation markers may allow for the
highly sensitive and specific stool-based detection of
CRCs and adenomas. -

Reply, at pp. 6-7; EX1004 (Lenhard), at pp. 143, 146-148
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Exact’s Attack on Motivation to Combine Has No Merit

Sensitivity, not specificity, is of primary importance for fecal CRC assays.

« In touting the improved sensitivity of its combined
assay, Lenhard does not characterize its 89%

specificity as a negative feature

By using improved methods for stabilizing DNA dur-
ing specimen transport, and better extraction of DNA from
stool, we now find thac the sensitivity for the version 1 marker

* |In ltzkowitz, Exact characterizes version of their

fecal DNA test that showed a similar improvement panel is increased from 52% to 72.5%. This improvement was a
itivgi e ) direct result of an increase in DIA sensitvity from 3% to 65%,

to Ser?SItIVIty and loss ‘(‘)f SpeCIfICIty tO Lenha”rd S confirming the observations of Olson et al” that the low sensi-
combined daSSay as a better screening test”. tvity of DIA in the previous multicenter study was as result of
o _ the DNA degradation. This increase in sensitivity for the full

 The SpeCIfICIty of Exact’s preferred screening test version 1 panel was achieved at the expense of a relatively minor

decrease in specificity from 94.4% to 89.3%. Thus, even with che
original markers, improved DNA preservation and extraction
from stool resulted in a better screening test.

in ltzkowitz was only 82%

A POSA would be motivated to improve the
specificity of Lenhard’s assay by replacing its
gFOBT with Vilkin’s iFOBT

Reply, at pp.9-10; EX1006 (ltzkowitz), at pp. 111, 116;
EX1005 (Vilkin), at p. 2523; EX2008 (Imperiale), at p. 1295
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Exact’s Attack on Motivation to Combine Has No Merit

« Patent Owner argues Levin contradicts that there
were known advantages of iFOBT over gFOBT
based on statement that there “were no clear
patterns of superior performance [...] between
a high-sensitivity guaiac-based test (Hemoccult
SENSA) and a variety of FIT.”

(POR, p.306)

« Patent Owner’s argument ignores the
multiple advantages of iFOBT over gFOBT
which Levin acknowledges.

« Patent Owner’s argument ignores that Lenhard
did not use the high-sensitivity gFOBT
referenced in Levin.

Reply, at pp. 13-14; Levin (EX1013), at p. 1576

Demonstrative Exhibit - Not Evidence

FIT has several technological advantages when com-
pared with gFOBT. FIT detects human globin, a protein
that along with heme constitutes human hemoglobin.
Thus, FIT is more specific for human blood than guaiac-
based tests, which rely on detecuon of peroxidase in
human blood and also react to the peroxidase that is
present in dietary constituents such as rare red mear,
cruciferous vegetables, and some fruits.>* Further, unlike
gFOBT, FIT is not subject to false-negative results in the
presence of high-dose vitamin C supplements, which
block the peroxidase reaction. In addition, because globin
is degraded by digestive enzymes in the upper gastroin-
testinal tract, FIT also are more specific for lower gastro-
intestinal bleeding, thus improving their specificity for
CRC. Finally, the sample collection for some variants of
FIT are less demanding of patents than gFOBT, requir-
ing fewer samples or less direct handling of stool.

26
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Exact’s Attack on Motivation to Combine Has No Merit
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Performance Characteristics and Evaluation of an
Automated-Developed and Quantitative, Immunochemical,
Fecal Occult Blood Screening Test

Alex Vilkin, M.D.,! Paul Rozen, MB,, BS.,"? Zuharlevx M.D.,' Amal Waked, B.Sc..' Eran Maoz, M.D.}
Shiomo Birkenfeld, M.D,,” and Yaron Niv, M.D."

| Gastrventerology Department. Rabin Medical Center, Betlinson Hospical, Petach Tikva; *Tel Aviv University
Medical School, Tel Aviv, Iirael; and * Gastroentemlogy Units, Clalit Health Services, Tel Aviy, Israel

Vilkin does not require fecal collection on
three consecutive days

Specific aims were to determine 1) test-development repro-
ducibility; 2) effect of temperature and duration of storage
on fecal sample stability; 3) intrapatient daily [-FOBT test
variation; 4) sensitivity and specificity for neoplasia found
in persons also undergoing colonoscopy; and 5) to correlate
fecal Hb levels with clinical findings.

plasia [eolorectal cancer (CRC) and sdvanced the Hb quant selcction of a suitable threshold
polyps (AAP)], and low specificity due to nonspecificity for k:v:l for follow- llpcnfmmmpy(s—‘l 9-12).
human hemoglobin (Hb); see reference (1), 1t s of such for large-scale
by the possibility of inaccurate development and evaluation sﬂeemng. requires evaluation of the instrument and its per-
by inadequately trained personnel (2-4). formance characteristics. In addition, we need to evaluste
The inroduction of central laboratory and office-  its true sensitivity and specificity for colorectal neoplasia
developed, immunochemical, fecal occult blood tests (I- versus colonoscopy in different clinical seltings and de-
FOBT) specific for human Hb improved specificity (S-11).  termine which level of fecal Hb should trigger follow-up

However, for the office-developed tests, the I-FOBT man-  colonoscopy.
rncmr:n have predetermined the degree of sensitivi ky for
Hb, and

ducibility; 2) effect ef«:mpemm and duration of s
gand  on fecal samplc stability: 3) inrapatient daily 1-FOBT test
‘mais nuun ing quality control (1-4, 8, Il). vanation; 4) sensitivity and specificity for neoplasia found

This material may b protected by Copyright law (Tile 17 U.S. Code) | 2519 Geneoscopy Exhibit 1005, Page 3

Reply, at pp. 10-12; EX1005 (Vilkin), at pp. 2519-20, 2524
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At present, we will continue with collecting three annual
fecal tests, as we have confirmed the additive clinical value
of repeated occult blood testing in this high-risk population.
This is in contrast to the annual 2-day, average-risk population
[-FOBT collection, as routinely used in Japan, United States,
and Australia and |-day biennial testing as performed in Italy
(11,12, 16-18).

The decision on the number of fecal samples to be ob-
tained and optimal fecal Hb threshold chosen for screening
an average risk population will also involve an evaluation
of cost-benefit. This will require a prospective colonoscopy

27




Exact’s Attack on Motivation to Combine Has No Merit

Exact distorts Vilkin’s sensitivity

Vilkin discloses 100% sensitivity for CRC. EX1005 at 7 (Table 3). m

It is impossible to improve on 100% sensitivity. Accordingly, if, as Petitioner

contends, the potential for increased sensitivity for CRC was the most important

consideration, there would have been no reason to combine Vilkin.
Vilkin

Table 2. Sensitivity and Specificity for Significant Colorectal Neo-  Table 3. Sensitivity for Significant Colorectal Neoplasia (N = 34)’
plasia, (N = 34)" at Differing Fecal Hb Levels (N = 500)' for Each I-FOBT! Prepared
Fecal Hb Sensitivity Specificity I-FOBT Positive Cancer (%) Cancer + AAP (%)
(ng/mL) (%) (%) Sample | 83.3 529
50 79.4 89.7 Sample 2 66.7 52.9
75 76.5 93.3 Sample 3 100 61.8
100 76.5 95.3 Samples 1 and 2 833 64.7
125 206 Q5 7 amples 1, 2, and 3 100 76.5
538 Six colorectal cancers (CRC) and 2
: At the 100 ng Hb/mL threshold. .
. *Six colorectal cancers [0 IRl 'Six colorectal cancers
i *Six colorectal cancers ang
Sur-Reply, at p. 2; 1Utilizing the highest of th
EX1005 (Vilkin),
at p. 2523
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Exact’s Attack on Motivation to Combine Has No Merit

Equal sensitivity for adenomas would not discourage Lenhard’s combined test

Individuals and health care professionals should also
understand that screening tests for CRC broadly fall into
2 categories. In one category are the fecal tests (e,

 As of the priority date, cancer detection was of
primary importance in fecal CRC assays.

« The 2008 American Cancer Society guidelines gFOBT, FIT, and sDNA), which are tests that primarily
i i i are effective at idenufying CRC. Some premalignant ad-

anfl rms that adenoma screening IS_ not the enomarous polyps may be derected, providing an oppor-
primary goal of fecal DNA tests, which tunity for polypectomy and the prevention of CRC, but

the opportunity for prevention is both limited and inci-
dental and 1s not the primary goal of CRC screening with
these tests. In the second category are the parual or full

“‘primarily are effective at identifying CRC.”

* In ltzkowitz, Exact assesses performance of structural exams (ie, FSIG, CSPY, DCBE, and CTC)#
versions its fecal DNA assay based Solely on which are tests that are effective at detecting cancer an.d

) . ) premalignant adenomatous polyps. These tests differ in

their ability to detect cancer, never testing for complexity and accuracy for the detection of CRC and

advanced neoplasia. When performed properly, each of
these structural exams has met the standard of detecting
at least half of prevalent or incident cancers at the time of
testing.

adenoma detection.

Reply, at p. 8; EX1080 (Whitney 2" Decl.) ] 19-22, 52-54;
EX1006 (ltkowitz); EX1013 (Levin), at pp. 1572-73
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Exact’s Attack on Motivation to Combine Has No Merit

A POSA would not have been dissuaded from using Lenhard’s combined test by

cost and complexity.
Population participation is essential for cancer detec- You ng

i it ; tion [3]. FIT technology simplifies the testing process, re-

‘ USIng ltzkowitz’s Sample collection process moves the need for diet and drug restrictions, provides
and rep| aci ng Lenhard’s g FOBT with Vilkin’s for preferred and more acceptable stool-sampling meth-

. . . . ods such as brushes or probes rather than a wooden spat-
IFOBT increases patle nt convenience by ula, and is achieved while collecting fewer fecal samples.

T : : Most branded versions of FIT require fewer than three

faCI litatin g at-home sam P le collection. fecal samples, the recommended number for GFOBT. Re-

moval of dietary restrictions has been shown to enhance
participation in screening with FIT relative to GFOBT, in

* The iFOBT sample collection process was one study by 28% (10]. Changing to a brush-sampling

. . method also simplifies the process and enhances partici-

known to be more convenient for patlentS than pation by 30%. Together, these two advances increase
the Corresponding gFOBT proceSS. population participation by 66% [10].

block the peroxidase reaction. In addition, because globin

« IFOBT tests were well established in the art is degraded by digestive enzymes in the upper gastroin-
and I’e|atlve|y IneXpenSIVG ] testinal tract, FIT also are more specific for lower gastro-

intestinal bleeding, thus improving their specificity for
CRC. Finally, the sample collection for some variants of
FIT are less demanding of patients than gFOBT, requir-
ing fewer samples or less direct handling of stool.

Reply, at pp.14-15; EX1024 (Young), at p. 29; EX1013 (Levin), at p.1576
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Exact’s Attack on Motivation to Combine Has No Merit

As of Priority Date, different buffers were used to stabilize DNA and blood proteins.

S DNA Stabilizing Buffers @ Protein Stabilizing Buffers

- Olson (EX1025) - Vilkin (EX1005)
- Shuber (EX1009) - Grow (EX1042)
- ltzkowitz (EX10086) - Karl (EX1047)

- Hirata (EX1071)

Reply, at p. 4; EX1002 (Whitney Decl.) {1 73-81; EX1080 (Whitney 2" Decl.) [ 77-81;
EX1025 (Olson), at p. 183; EX1009 (Shuber), at 10:10-15; EX1006 (ltzkowitz), at pp. 111-12;
EX1005 (Vilkin), at pp. 2520-21; EX1042 (Grow), at Abstract; EX1047 (Karl), at p. 1127; EX1071 (Hirata), at p. 1573
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Exact’s Attack on Motivation to Combine Has No Merit

Partitioning a fecal sample to separately preserve each portion in different stabilizing
buffers was well established

ADAPTED FROM BROOKE AND GOLDMAN, 1949

NOTE: BOTH SOFT AND FOAMED SPECIMENS SHOULD BE SUBMITTED BY THIS METHOD,
SPECIMENS MUST BE FRESH WHEN PLACED IN VIALS.

1 THE KIT CONSISTS OF TWO GLASS VIALS (ONE 2 THE STOOL SHOULD BE PASSED INTO A DRY
WITH 5% FORMALIN AND ONE WITH PVA-FIX- CONTAINER. URINE SHOULD NOT BE PASSED
ATIVE) AND TWO APPLICATOR STICKS. INTO THE SAME CONTAINER.

0}

Reply, at p.4;
EX1080 (Whitney 2" Decl.) 1 80; 3 1TV OF Tt STOOL AGOUT THEDIMETER  F Compameng e Fvaroutve,
EX1026 (Melvin), at pp. 7-12 ool bl
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Ground |V:

Shuber and Vilkin

Claims 1-9, 11, 14-20
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Combining Shuber’s Fecal DNA Test with Vilkin’s iFOBT Results in
the Claimed Invention

[{E3]

United States Patent
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1. A method of processing a freshly-collected fecal
sample without freezing, the method comprising:

a) collecting a fecal sample from a human subject,
wherein the fecal sample is collected at home by the
human subject by defecation directly into a sealable
collection vessel;

b) removing a portion of the fecal sample to a separate
sealable container to produce a removed portion and a
remaining portion of the fecal sample;

¢) combining the removed portion of the fecal sample in

the separate sealable container with a buffer that pre-

vents denaturation or degradation of blood proteins
found in a fecal sample, and sealing the sealable
container; and

d) combining the remaining portion of the fecal sample in
the sealable collection vessel with a stabilizing buffer,
and sealing the sealable collection vessel.

3. A method of processing a fecal sample, the method
comprising:
a) obtaining a pair of portions of a fecal sample collected
from a human subject, the pair of portions comprising:
1) a sealed sealable container containing a removed
portion of a fecal sample and a buffer; and
ii) a sealed sealable collection vessel containing a
remaining portion of a fecal sample and a stabilizing
buffer,
the pair of portions obtained by the method of claim 1;
b) testing the removed portion of the fecal sample for an
amount of a blood protein present in the removed
portion;
¢) extracting nucleic acid from the remaining portion of
the fecal sample; and
d) testing the nucleic acid for an amount of a human
nucleic acid.

K2




Shuber’s Fecal DNA Assay

In any of the aspects of the invention described herein, including the examples, a

1. A method of processing a freshly-collected fecal

sample without freezing, the method comprising:
a) collecting a fecal sample from a human subject, conatiner) that already contains stabilization solution. The amount of solution may be

L= sample (e.g., a stool sample) may be directly deposited into a container (e.g., a sealable

wherein the fecal sample is collected at home by the sufficient to cover the sample or a portion thereof. Alternatively, stabilization solution may be
human subject by defecation directly into a sealable

; added to a container when (e.g., at the same time, immediately after, or within minutes, hours,
collection vessel;

== or a day) a biological sample (e.g., a stool sample) is deposited in the container. The amount

d) combining the remaining portion of the fecal sample in of solution added may be sufficient to cover the entire sample or at least a portion thereof

the sealable collection vessel with a stabilizing buffer, (e.g., 10%, 25%, 50%, or more). In one embodiment, an amount of solution sufficient to fill
and sealing the sealable collection vessel. the container may be added. In some embodiment, a container may be between about 25 mls
e e and about 1,000 mls (e.g., between about 50 mls and about 500 mls, between about 100 mls
i A 1.neth0d of processing a fecal sample, the method and about 400 mls, or about 250 mls). However, smaller or larger containers may be used. A
comprising:

a) obtaining a pair of portions of a fecal sample collected container with sample and stabilization solution may be sealed for storage/shipping.

from a human subject, the pair of portions comprising:
~— ]

ii) a sealed sealable collection vessel containing a In one aspect of the invention, a stabilization solution may be particularly useful when
remaining portion of a fecal sample and a stabilizing <\ samples are not refrigerated or frozen or when there is a risk that a sample may not be
buffer,

—_—

=== maintained at a sufficiently low temperature to preserve indicia of disease. For example, a

. . . .. . stabilization solution may be particularly useful if a sample is obtained at a remote location and
¢) extracting nucleic acid from the remaining portion of ) N
the fecal sample; and mailed or delivered to a testing center. However, stabilization solutions also may be useful to

d) testing the nucleic acid for an amount of a human preserve samples that are being processed on-site at a medical center.
nucleic acid.

Petition, at pp. 19-20, 51-52, 54-57; EX1009 (Shuber), at 10:12-14, 29:8-19
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Shuber’s Fecal DNA Assay

Recovery of DNA firom stool
The sample preparation methodology used to recover DNA from stool was previously

1. A method of processing a freshly-collected fecal
sample without freezing, the method comprising:

a) collecting a fecal sample from a human subject, reported (Ahlquist DA, Skoletsky JE, Boynton KA, et al. Colorectal cancer screening by
wherein the fecal sample is collected at home by the detection of altered human DNA in stool: Feasibility of a multi-target assay panel.
human subject by defecation directly info a sealable Gastroenterology 2000; 119:1219-1227; Whitney D, Skoletsky J, Moore K, et al. Enhanced

collection vessel;
Retrieval of DNA from Human Fecal Samples Results in Improved Performance of Colorectal

M .—————— e ————— e ———————

d) combining the remaining portion of the fecal sample in Cancer Screening Assay. J Mol. Diagn. 2004; 6 (4), 386-395). Stool aliquots were weighed and

the sealable collection vessel with a stabilizing buffer, combined with Exact buffer A (1:7 (w/v) ratio), and homogenized on an Exactor (Exact
and sealing the sealable collection vessel. Sciences). After homogenization, a 4-g stool equivalent (-32 mls) of each sample was
e e centrifuged to remove all particulate matter. The supernatants were then treated with 20ul TE
3. A method of processing a fecal sample, the method buffer (0.01 mol/L Tris [pH 7.4] and 0.001 mol/L, EDTA) containing RNase A (2.5 mg/mL),
comprising: ) o L. L. .
a) obtaining a pair of portions of a fecal sample collected and incubated at 37°C for 1 hour. Total nucleic acid was then precipitated (first adding 1/10

from a human subject, the pair of portions comprising; = volume 3 mol/L NaAc, then an equal-volume of isopropanol). Genomic DNA was pelleted by
memw

= - ” centrifugation, the supernatant removed, and the DNA resuspended in TE.
i1) a sealed sealable collection vessel containing a

remaining portion of a fecal sample and a stabilizing
buffer,

= = assays. In certain embodiments, methods of the invention are used to preserve a sample for

¢) extracting nucleic acid from the remaining portion of | analysis using a nucleic acid integrity assay along with a mutation detection assay (e.g., a
the fecal sample; and . . .
d) testing the nucleic acid for an amount of a human multiple mutation panel assay), a hypermethylation assay, or both.

nucleic acid.

Petition, at pp. 19-20, 51-52, 54-57; EX1009 (Shuber), at 7:19-21, 15:18-16:17
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Vilkin’s Automated iFOBT

1. A method of processing a freshly-collected fecal
sample without freezing, the method comprising:

b) removing a portion of the fecal sample to a separate
sealable container to produce a removed portion and a
remaining portion of the fecal sample;

¢) combining the removed portion of the fecal sample in
the separate sealable container with a buffer that pre-
vents denaturation or degradation of blood proteins
found in a fecal sample, and sealing the sealable
container; and

Y~— T —————— e ——————— A

Fecal Sampling

The fecal test sampling device is shaped like a small test
tube with the fecal probe inserted into it and sealing it. The
probe has a serrated tip, which is poked into the stool and
then pushed back into the tube, past a scrapper, and through
a membrane into the sample cup. These remove most of the

\ excess feces and leave the stool collected (about 10 mg) into

3. A method of processing a fecal sample, the method
comprising:
a) obtaining a pair of portions of a fecal sample collected
from a human subject, the pair of portions comprising:
1) a sealed sealable container containing a removed
portion of a fecal sample and a buffer; and

the serrations (Fig. 1). The tip is then put in a closed amount
of Hb stabilizing buffer. Each sample tube has a unique bar
code and before preparing the sample the patient writes his
name and date on the tube. The examinee is requested to pre-
pare three consecutive daily samples during the week before
colonoscopy examination. Samples are double-closed in zip-
lock bags and kept in the refrigerator until returned to the
developing laboratory where they are also kept at 4°C until
development.

———— ]

b) testing the removed portion of the fecal sample for an
amount of a blood protein present in the removed
portion;

)

/

Petition, at pp. 51-54; EX1005 (Vilkin), at p. 2520
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Both Kutzner and Lenhard Experimentally Demonstrate
Improved Sensitivity in Combined Assay

et e s e e —

S CANCER Analysis of Promoter Methylation in Stool: A Novel Method for
svitk o 0 1 ] the Detection of Colorectal Cancer

1. BOANER* ST ASUTAY. BOLP SCONIER
Non-invasive detection of colorcetal tumours by the combined e T

application of molecular diagnosis and the faecal occult blood test
Kutzner

This is one of the first studies, which evaluate and
directly compare the potential of the two non-invasive
methods MD and FOBT in the diagnosis of colorectal
carcinomas. The combined application of the two

more adenomas (31% vs. 8%, P = .14). In addirtion,
specificity of the HIC1 assay was higher (97.9% vs.
89.9%, P = .102). The combination of both assays

methods together led to a signiﬁcant]y hlgher resulted in increased detection rates for CRCs (65%,
sensitivity than the application of any of the methods 95% Cl, 44%—83%). Although the combined test de-
alone. Regarding the low cost and the little technical tected all localized cancers, no increase in the sensicivity
expense of the FOBT, we suggest that MD and FOB'T for adenoma was seen.

should complement rather than replace each other.

Petition, at pp. 8-9, 49-50;
EX1012 (Kutzner), at p. 40; EX1004 (Lenhard), at p. 147
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Combining a Fecal DNA Test with a FOBT was Obvious
to Try with a Reasonable Expectation of Success

AGA INSTITUTE

required. Another question worthy of consideration is
whether or not including a sensitive gFOBT or FIT at the
time of testing would improve sensitvity without ad-
versely affecting specificity. In a recent retrospective anal-

“[W ]hen there is a design need or market
pressure to solve a problem and there are a

finite number of identified, predictable
solutions...it is likely the product not of
innovation, but of ordinary skill and
common sense.”

ysis of stool samples from patients with CRC and donor
controls, combined results from a standard gFOBT and a
panel of DNA markers (APC, BAT26, and L-DNA) re-
sulted in a combined sensiuvity for cancer of 93% and
specificity of 89%.7¢

KSR Int’l Co. v. Teleflex Inc., 550 U.S. 398, 421 (2007)

Reply, at pp. 19-20;
EX1013 (Levin), at p. 1578
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Grounds Il and V:

Ground | or Ground IV and Kanaoka

Claims 12 and 13
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Kanaoka Discloses mMRNA as a Known Fecal Biomarker

781 Patent

12. The method of claim 4, wherein determining expres-
sion from the human gene comprises measuring an amount
of RNA expressed from the gene.

13. The method of claim 12, wherein measuring an
amount of RNA expressed from the gene comprises reverse
transcriptase polymerase chain reaction (RT-PCR).

to the bacterial constituents of the same human subject. In
conclusion, this study suggests that preserving fecal samples at
room temperature for a duration of 5 days, in a medium suitable
for DNA and RNA analysis is feasible. With development of a
suitable collection and shipping device, preservation of fecal
samples in RNAlater may greatly facilitate self-collection and
delivery of stool samples for comprehensive epidemiologic
studies of molecular markers for intestinal bacteria, human can-
cer, and other human factors.

Nechvetal

Petition, at pp. 17-19, 43-45, 62-64;
EX1030 (Nechvetal), at p.131;
EX1007 (Kanaoka) [{] 21-25, 67-68, 76
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[0021] Further, the present invention is a tumor marker
detecting method for diagnosing colon cancer, comprising
the following processes in addition to the process described
above:

[0022] b) a process to extract RNA from the obtained
sample for extracting RNA;

[0023] c¢) a process to reverse transcribe the extracted
RNA to give cDNA;

[0024] d) a process to amplify the obtained ¢cDNA; and,
[0025] e) a process to detect the amplified cDNA.

* * %

[0067] Among three COX-2 negative colon cancer cases,
one was positive in the immunological fecal occult blood
test, and 2 were negative.

[0068] COX-2 was detected in 3 among 5 colon cancer
cases negative to the immunological fecal occult blood test,

* * %

[0076] Further, since the method of the present invention
needs smaller amount of feces for detection and has higher
detection sensitivity compared to the detection of the gene
mutation of APC, K-ras, or p53, it can save largely the time
and effort needed for the detection.




Secondary Considerations
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Exact Has Burden To Prove Nexus Between the Asserted Claims
and Cologuard’s Success

“In order to accord substantial weight to secondary considerations in an
obviousness analysis, the evidence of secondary considerations must have a
‘nexus’ to the claims, i.e., there must be ‘a legally and factually sufficient

connection’ between the evidence and the patented invention.”

“The patentee bears the burden of showing that a nexus exists.”

Fox Factory, Inc. v. SRAM, LLC,
944 F.3d 1366, 1373 (Fed. Cir. 2019)
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Presumption of Nexus Requires Coextensiveness

“[PJresuming nexus is appropriate ‘when the patentee shows that the asserted
objective evidence is tied to a specific product and that product ‘embodies the

999

claimed features, and is coextensive with them.

Fox Factory, Inc. v. SRAM, LLC, 944 F.3d 1366, 1373 (Fed. Cir. 2019)

“I'T]o meet the coextensiveness requirement, what we do require is that the

patentee demonstrate that the product is essentially the claimed invention.”

Fox Factory, Inc. v. SRAM, LLC, 944 F.3d 1366, 1374 (Fed. Cir. 2019)
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Not Coextensive If Product Embodies Claims From
Different Patents

“A patent claim is not coextensive with a product that includes a ‘critical’
unclaimed feature that is claimed by a different patent and that materially
impacts the product’s functionality.”

Fox Factory, Inc. v. SRAM, LLC, 944 F.3d 1366, 1375 (Fed. Cir. 2019)

“Where a product embodies claims from two patents, a presumption of
nexus can be appropriate only if the claims of both patents generally cover
the same invention.”

Fox Factory, Inc. v. SRAM, LLC, 944 F.3d 1366, 1377 (Fed. Cir. 2019)
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Exact Admits that Cologuard Embodies Over 60
Unrelated Patents Directed to Distinct Inventions

26, 2:41 PM Patents and Trademarks | Exact Scences

EXACT <
SCIENCES

Cologuard Website

PATENTS & TRADEMARKS

Trademarks

QUARTS, COLOGUARD, EXACT, EXACT SCIENCES, BE SEEN GET SCREENED, and G|
GONE. are trademarks of Exact Sciences Corporation. MicroAmp® and Applied
Biosystems® are registered trademarks of Life Technologies Corporation (Thermo
Scientific). Microlab® is a registered trademark of Hamilton Robotics. ELx808™ is
trademark of BioTek® Instruments Inc. Titer Tops® is a registered trademark of
Diversified Biotech. is a regi d trad of Pecheney Plastic Packa

Patents

The Cologuard® test and its use are covered by one or more of the following paten|
associated pending patent applications, or non-U.S. international equivalents: U.S.
8,361,720, 8,673,555, 8,715,937, 8,722,330, 8,216,344, 8,969,046, 8,980,107, 8,993,341,
8,999,176, 9,000,146, 9,024,006, 9,057,098, 9,121,070, 9,121,071, 9,127,318, 9,163,278, 9,169
9,211,112, 9,212,392, 9,290,797, 9,315,853, 9,376,721, 9,399,800, 9,631,228, 9,637,792, 9,657,
9,750,482, 9,783,856, 9,803,249, 9,845,491, 9,856,515, 9,982,308, 10,000,817, 10,047,390,
10,093,987, 10,106,844, 10,138,524, 10,144,953, 10,196,676, 10,253,358, 10,265,054, D849,2
10,435,753, 10,450,614, 10,486,158, 10,519,510 10,590,489, 10,604,793, 10,626,465, 10,702,
10,704,083, 10,808,286, 10,822,639, 10,870,893, 10,889,867, 10,894,256, 11,634,781, 11,84
and 11,970,746, This product and its use are also covered by patents pending in the
and around the world.

Dye compounds in the Cologuard® test are sold under license from Biosearch
Technologies, Inc. and may be protected by U.S. and world-wide patents or patent

Patents

The Cologuard® test and its use are covered by one or more of the following patents,
associated pending patent applications, or non-U.S. international equivalents: U.S.
8,361,720, 8,673,555, 8,715,937, 8,722,330, 8,916,344, 8,969,046, 8,980,107, 8,993,341,
8,999,176, 9,000,146, 9,024,006, 9,057,098, 9,121,070, 9,121,071, 9,127,318, 9,163,278, 2,169,511,
9,211,112, 9,212,392, 9,290,797, 9,315,853, 9,376,721, 9,399,800, 9,631,228, 9,637,792, 9,657,330,
9,750,482, 9,783,856, 9,803,249, 9,845,491, 9,856,515, 9,982,308, 10,000,817, 10,047,390,
10,093,987, 10,106,844, 10,138,524, 10,144,953, 10,196,676, 10,253,358, 10,265,054, D849,266,
10,435,753, 10,450,614, 10,486,158, 10,519,510 10,590,489, 10,604,793, 10,626,465, 10,702,250,
10,704,083, 10,808,286, 10,822,639, 10,870,893, 10,889,867, 10,894,256, 11,634,781, 11,845,991,
and 11,970,746. This product and its use are also covered by patents pending in the US.
and around the world.

Geneoscopy Exhibt 1084, Page 1

“

Reply, at pp. 22-23; EX1084 (Cologuard Website), at p. 1
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Exact Admits that Cologuard Embodies Over 60
Unrelated Patents Directed to Distinct Inventions

Unclaimed in 781 Patent Claimed By U.S. Patent Nos.

Cologuard’s DNA stabilizing buffer 6,551,777, 8,722,330

6,268,136; 6,406,857; 8,993,341, 8,999,176; 9,000,146, 9,057,098;
9,163,278, 9,169,511; 9,657,330; 9,631,228; 9,845,491, 9,856,515;
10,047,390; 10,822,639

8,673,555; 8,969,046; 9,121,070; 9,127,318; 9,163,278; 9,169,511;
9,399,800, 9,783,856; 9,803,249; 9,845,491, 10,435,753

Cologuard’s methods of preparing DNA 9,315,853; 10,144,953; 10,704,083

Cologuard’s methods of testing for
methylated DNA

Cologuard’s DNA isolation
methods

Cologuard’s DNA markers

8,916,344, 9,637,792; 10,519,510; 10,590,489; 10,808,286

Cologuard’s methods of detecting DNA 8,361,720; 8,715,937; 9,024,006; 9,121,071; 9,212,392; 9,290,797,
mutations 9,376,721; 10,000,817; 10,106,844; 10,590,489

Cologuard’s control molecules 9,212,392; 10,106,844; 10,138,524; 10,253,358; 10,889,867

Use of stool in CRC screening 5,741,650; 5,952,178; 6,303,304; 6,586,177

Cologuard’s collection and storage container 9,211,112; 9,750,482; 10,265,054; 10,486,158; 10,702,250; 10,894,256
Reply, at pp. 22-23; EX1084 (Cologuard Website), at p. 1; EX1080 (Whitney 2" Decl.) § 105
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Cologuard Includes Critical Features
Not Claimed by 781 Patent

Device Description 1

Cologuard utilizes a multi-1
well as pre-malignant colord
and provide an additive ass(

e Device Description
(NDRs4) o he Bome
hypermethylated in colorec|

e e Cologuard utilizes a multi-target approach to detect DNA and hemoglobin markers associated with CRC, as
e s well as pre-malignant colorectal neoplasia (i.e., AA). Three independent categories of biomarkers are targeted

ooy (KA e : T AT . . i
axdie? st B and provide an additive association with CRC and pre-malignant colorectal neoplasia
with colorectal neaplasia, in|

The third category of biom|
colonic bleeding. Results * % *
laboratory analysis to deter

Aey Doy The third category of biomarker is non-DNA based and detects hemoglobin, which can be associated with

The patient stool samples

b colonic bleeding. Results from the methylation, mutation, and hemoglobin assays are combined in the

Allele-specific Real-time T|

ot s b laboratory analysis to determine a positive or negative reportable result or no result.

prepared and analyzed in
cconcentration of hemoglobir

Run control samples for T 24 il P
samples to show that the - -
and hemoglobin assays arf
result.

Clinical Study: Multi-Tar|

i i Cologuard is designed to analyze patients’ stool for the presence of 11 molecular markers, including

Overview

O hemoglobin and DNA markers, which may indicate the presence of colorectal cancer or advanced adenomas.

Screening Test for the Dete]

ol o 12778 gutars e Because cellular exfoliation of DNA into stool occurs continuously, Cologuard can detect pre-malignant

detection of markers assocy

%23% CRC sensivty a1 neoplasia at early onset of abnormality.

@ exact

Reply, at pp. 22-23; EX1081 (Physician’s Brochure), at pp. 3-4; EX1080 (Whitney 2" Decl.), § 101
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Patent Owner’s Assertions About Significance of
Unclaimed Features in ColoGuard Precludes
Presumption of Nexus

“In light of the patentee’s own assertions about the
significance of the unclaimed features, no reasonable fact

finder could conclude that these features are insignificant.”

Fox Factory, Inc. v. SRAM, LLC, 944 F.3d 1366, 1375 (Fed. Cir. 2019)
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Exact Asserts Significance of Unclaimed Features

Imperiale
The NEW ENGLAND

JOURNAL o MEDICINE

ESTABLISHED IN 1812 APRIL 3, 2014 VOL. 370 NO. 14
Multitarget Stool DNA Testing for Colorectal-Cancer Screening DISCUSSION
Thomas F.Imperiale, M.D., David F. Ransohoff, M.D., Steven H. Itzkowitz, M.D., Theodore R. Levin, M.D.,
Philip Lavin, Ph.D., Graham P. Lidgard, Ph.D., David A. Ahlquist, M.D., and Barry M. Berger, M.D.
ABSTRACT . .
We compared a multitarget stool DNA test with a
An accurate, noninvasive test could improve the i of colk

screening.

uuuuuuu

commercial FIT among patients at average risk
e Pt o for colorectal cancer. The sensitivity of the DNA
e s o o o 5 o : test for the detection of both colorectal cancer
(92.3%) and advanced precancerous lesions (42.4%)
exceeded that of FIT by an absolute difference of

were considered to be positive. Tests were processed independently of colonoscopic
findings.

.......
Of the 9989 participants who could be evaluated, 65 (0.7%) had colorectal cancer
and 757 (7.6%) had a« dvzmdpw:z ncerous lesions (advanced adenomas or sessile (DA
serrated polyps measuring 21 cm in the greatest dimension) on colonoscopy. The *
sensitivity for detecting colorectal cancer was 92.3% with DNA testing and 73.3% g
with LT (P=0.002). Th

ot oyl Sob i AN Tl e I nearly 20 percentage points. This difference may
e L e

e e ey L e - be attributed to the DNA marker and algorithm

negative results on colonoscopy (P<0.001). The numbers of persons who would
need to be screened to detect one cancer were 154 with colonoscopy, 166 with DNA

S components of the test, since the test performance

CONCLUSIONS

R C et e of the hemoglobin immunoassay component of
the DNA test was nearly identical to that of FIT.

N NGL UED 014 NOUORG ArmiL Y 2014 1287
The New England Journal of Medicine
5,2023. For iy

Reply, at p. 24; Imperiale (EX2008), at pp. 1294-95
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Exact Asserts Significance of Unclaimed Features

Cologuard Website

foncr S INNOVATION SUPPORTS THE COLOGUARD

— SCIENTIFIC PLATFORM
x l.-J cologua e

This proprietary technology proved to be a breakthrough in the
development of the multitarget stool DNA test. Our scientists
needed to first solve the essential problem of effectively
isolating DNA from stool before achieving the goal of
developing a noninvasive colon cancer screening test.

STOOL DNA ISOLATION

» VIS COLOGUARDLCOM

INNOVATION SUPPORTS THE COLOGU
SCIENTIFIC PLATFORM

@ @ @ @

We developed our proprietary QUARTS technology (Quantitative
Allele-gpecific Real-time Target and Signal Amplification) which
efficiently amplifies and quantifies two separate methylated
DNA markers (NDRC4 and BMP3) along with seven distinct
KRAS gene point mutations. The beta actin (ACTB) gene serves

DNA BIOMARKER as a reference marker for quantitation of the total amount of
® 060 a DErEC'rION human DNA in each sample.

EX1088 (Cologuard Website), at pp. 3, 5;
EX1080 (Whitney 2" Decl.) q 104

Demonstrative Exhibit - Not Evidence 51




Exact Asserts Significance of Unclaimed Features

SCIENCES m

o — Cologuard Website

,:l cologua INNOVATION SUPPORTS THE COLOGUARD
SCIENTIFIC PLATFORM

* % %

The final step in the multitarget stool DNA test incorporates the
quanttative results from the DNA alterations combined with the
protein biomarker detection to determine a positive or negative
result. This algorithm is the vital workhorse that translates our
INNOVATION SUPPORTS THE COLOGU

invisible biology into actionable information.

SCIENTIFIC PLATFORM pOWER FUL
“ ®» & © MATHEMATICAL
ALGORITHM

EX1088 (Cologuard Website), at p. 7; EX1080 (Whitney 2" Decl.) I 104
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Exact Asserts Significance of Unclaimed Features

e Response to Final Office Action, '278 Patent

lsncr_c mmli:nlian of: J]:ml::lcs: :ﬁgminma :.‘;
gll::‘:lod :;‘(’;m‘lJON OF NUCLEIC AC]DE
AMENDMENT UNDER 37 CF.R. The references cited in making the rejection, including SHUBER, ZOU, and VAN

AND
REQUEST FOR AFTER-FINAL CONSIDERA

ENGELAND, demonstrate that there has been a long-felt need for a way to screen for colorectal

VIA EFS WEB
Commissioner for Patents

Ao virginia 225131450 cancers based on stool DNA testing. However, even in possession of the methods and markers
‘:@L«mm:::mmmm disclosed in the art cited by the Examiner, as stated by VAN ENGELAND, other workers in the
bl s field have failed. In contrast, Applicants have been able to meet this need and succeed where

This communication is an After Final Amendment un

te Fin OffceCommaniaion iy . 215, il others had failed by using a particular combination of markers and methods for extracting the

6, 2015, and is filed with a Request for After-Final Considerat

request entry of thi: . . . . . . . .
Th Commisioner i ey athoried o gy marker DNA, as described in the instant application. The embodiments as claimed herein

this application, including fees due under 37 C.F.R. §§ 1.16 as

el e e addressed this long-felt need and succeeded where others had failed, as evidenced by first-ever

be a CONSTRUCTIVE PETITION FOR EXTENSION OF T

Aot FDA approval for the product containing these components.

Amendments to the Claims arc reflected in the Listing of CI
Remarks begin on page 5.

Geneoscopy Exhibt 1088, Page 1

Reply, at pp. 24-25; EX1086 (Response to Final Office Communication, '278 Patent), at p. 9
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Exact Has Not Shown Cologuard’s Purported Success Is the Direct
Result of the Unique Characteristics of the Challenged Claims

>

“A finding that a presumption of nexus 1s inappropriate does not end the inquiry
into secondary considerations. To the contrary, the patent owner 1s still afforded
an opportunity to prove nexus by showing that the evidence of secondary
considerations is the ‘direct result of the unique characteristics of the
claimed invention.’”

Fox Factory, Inc. v. SRAM, LLC, 944 F.3d 1366, 1373-74 (Fed. Cir. 2019)

« Exact has not proven that “diagnostic accuracy and patient uptake” are
unique characteristics of the challenged claims.
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Exact Has Not Shown Cologuard’s Purported Success Is the Direct
Result of the Unique Characteristics of the Challenged Claims

26, 2:41 PM

Unclaimed in '781 Patent Claimed By U.S. Patent Nos.
Cologuard’s DNA stabilizing buffer 6,551,777, 8,722,330

EXACT
SCIENCES

6,268,136; 6,406,857; 8,993,341; 8,999,176; 9,000,146; 9,057,098;

PATENTS : oot
ColagEs Dk EelEien 9,163,278: 9.169.511; 9,657,330; 9,631,228; 9,845,491: 9.856,515;

g 10,047,390: 10,822,639
— Coloauard’s DNA markers 8,673,555 8,969,046; 9,121,070; 9,127,318; 9,163,278; 9,169,511;
aunrs coceio o o 9 9,399,800; 9,783,856; 9,803,249: 9,845,491; 10,435,753
scerne weseiawsce  Cologuard's methods of preparing DNA 9,315,853; 10,144,953; 10,704,083
o pologuard's methods oftesting formethylated g 916,344; 9,637,792; 10,519,510; 10,590,489; 10,808,286
oo ssmie smannd  Cologuard’s methods of detecting DNA 8,361,720; 8,715,937; 9,024,006; 9,121,071; 9,212,392; 9,290,797,
samsmmemem sl ) tations 9,376,721: 10,000,817 10,106,844; 10,590,489
10,093,987, 10,106,844, 10,138,524,
Jomaomswenssse nemess,  COloguard’s control molecules 9,212,392; 10,106,844; 10,138,524; 10,253,358; 10,889,867
and 11,970,746, This product and i
2 eround e werd Use of stool in CRC screening 5,741,650; 5,952,178; 6,303,304; 6,586,177

Dye comp in the Cologuard
Technolegies, Inc. and may be prd

Cologuard’s collection and storage container 9,211,112; 9,750,482; 10,265,054; 10,486,158; 10,702,250; 10,894,256

Reply, at pp. 23-25; EX1084 (Cologuard Website), at p. 1; EX1080 (Whitney 2" Decl.) § 105
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Exact Has Attributed Cologuard’s Sensitivity to Unclaimed Features

Imperiale
The NEW ENGLAND

JOURNAL o MEDICINE

ESTABLISHED IN 1812 APRIL 3, 2014 VOL. 370 NO. 14
Multitarget Stool DNA Testing for Colorectal-Cancer Screening DISCUSSION
Thomas F.Imperiale, M.D., David F. Ransohoff, M.D., Steven H. Itzkowitz, M.D., Theodore R. Levin, M.D.,
Philip Lavin, Ph.D., Graham P. Lidgard, Ph.D., David A. Ahlquist, M.D., and Barry M. Berger, M.D.
ABSTRACT . .
We compared a multitarget stool DNA test with a
An accurate, noninvasive test could improve the i of colk

screening.

uuuuuuu

commercial FIT among patients at average risk
e o o TN, S A G for colorectal cancer. The sensitivity of the DNA
e e e T ‘ test for the detection of both colorectal cancer
(92.3%) and advanced precancerous lesions (42.4%)
exceeded that of FIT by an absolute difference of
S i T i BT nearly 20 percentage points. This difference may

findings.
(P=0.004); the rates of fdrmmnnf 1.em or more
were 424% and 5.1%, ® ificities with DNA testi FIT DO Io0ssmipucasinisa

e e ey L e - be attributed to the DNA marker and algorithm

negative results on colonoscopy (P<0.001). The numbers of persons who would
need to be screened to detect one cancer were 154 with colonoscopy, 166 with DNA

S components of the test, since the test performance

CONCLUSIONS

R C et e of the hemoglobin immunoassay component of
the DNA test was nearly identical to that of FIT.

.......
Of the 9989 participants who could be evaluated, 65 (0.7%) had colorectal cancer
and 757 (7.6%) had a« dvzmdpw:z ncerous lesions (advanced adenomas or sessile (DA
serrated polyps measuring 21 cm in the greatest dimension) on colonoscopy. The *
sensitivity for detecting colorectal cancer was 92.3% with DNA testing and 73.5% <

N NGL UED 014 NOUORG ArmiL Y 2014 1287
The New England Journal of Medicine
5,2023. For iy

Reply, at p. 24; EX2008 (Imperiale), at pp. 1294-95
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Exact’s Extensive Post-Priority R&D and Marketing Efforts
Contributed Significantly to the Patient Uptake of Cologuard

« Even after obtaining FDA approval in 2014, it took Cologuard
“many years to gain widespread recognition and adoption.”

- Exact Sciences spent over $3.6 billion dollars on its
Cologuard products between 2009 and 2023.

- Between 2009 and 2023, Exact Sciences spent over $290
million in research and development for Cologuard.

- Between 2009 and 2023, Exact Sciences spent over $3
billion in sales and marketing of Cologuard.

Reply, at p. 26; EX2023 (Declaration of Peter Wood, Exact Sciences’ Vice President of Screening Portfolio Strategy) [ 13
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Exact’s Extensive Marketing Efforts Contributed Significantly to

Cologuard’s Commercial Success

So Exact adopted a similar strategy, running direct-to-consumer (DTC)

marketing tests in five cities shortly after Cologuard’s launch. “We ran
targeted TV commercials in these five markets and compared them to the
five control markets. These markets grew cumulatively 10% per week over
the five control markets. After g weeks, we were up 100% compared to the
control markets.” Concludes Conroy: “The Board - and our investors - did
not need more proof than that in order for us to really ramp up investment
in DTC - $28 million in 2016.”

Reply, at p. 26; EX1087 (Forbes Article Quoting Kevin Conroy, CEO of Exact Sciences), at p. 6
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Cologuard is No More Convenient than the Prior Art

Q Is the sample collection process for the
Cologuard test more convenient than the sample

collection process for a FIT test?

A *x %

So from this perspective, I would expect it
to be somewhat along the lines -- inconvenience
would be similar between Cologuard and FIT.

Reply, at p. 25; EX1090 (Backman Tr.), at 74:7-9, 75:3-5
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Exact Represented to the Patent Office that Cologuard’s Success
Was Attributable to a Later Invention

e Response to Final Office Action, '278 Patent

lsncr_c ;\Eplfcnlion of: J]:ml::ks: :ﬁgminma :.‘;
g{:‘:lod Ilslgmlll()N OF NUCLEIC ACIDE
AMENDMENT UNDER 37 CR. The references cited in making the rejection, including SHUBER, ZOU, and VAN

AND
HEQUESTFORATTER FIRAL CONSIDERS ENGELAND, demonstrate that there has been a long-felt need for a way to screen for colorectal
Commissioner for Patents

Ao virginia 225131450 cancers based on stool DNA testing. However, even in possession of the methods and markers
wﬂ.:mwgm,.mw disclosed in the art cited by the Examiner, as stated by VAN ENGELAND, other workers in the
bl s field have failed. In contrast, Applicants have been able to meet this need and succeed where

This communication is an After Final Amendment un

te Fin OffceCommaniaion iy . 215, il others had failed by using a particular combination of markers and methods for extracting the

6, 2015, and is filed with a Request for After-Final Considerat

request entry of thi:

Th Commisioner i ey athoried o gy marker DNA, as described in the instant application. The embodiments as claimed herein

this application, including fees due under 37 C.F.R. §§ 1.16 as

g — addressed this long-felt need and succeeded where others had failed, as evidenced by first-ever
be a CONSTRUCTIVE PETITION FOR EXTENSION OF T
§ L136(a)3).

mendments o the Clms s reflcied e L o €1 FDA approval for the product containing these components.

Remarks begin on page 5.

Geneoscopy Exhibt 1088, Page 1

Reply, at pp. 24-25; EX1086 (Response to Final Office Communication, '278 Patent), at p. 9
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Challenged Claims
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781 Patent, Claim 1

1. A method of processing a freshly-collected fecal

sample without freezing, the method comprising:

a) collecting a fecal sample from a human subject,
wherein the fecal sample is collected at home by the
human subject by defecation directly into a sealable
collection vessel;

b) removing a portion of the fecal sample to a separate
sealable container to produce a removed portion and a
remaining portion of the fecal sample;

c¢) combining the removed portion of the fecal sample in
the separate sealable container with a bufler that pre-
vents denaturation or degradation of blood proteins
found in a fecal sample, and sealing the sealable
container; and

d) combining the remaining portion of the fecal sample in
the sealable collection vessel with a stabilizing bufler,
and sealing the sealable collection vessel.
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781 Patent, Claim 2

2. The method of claim 1, further comprising delivering
the sealable container containing the removed portion of the
fecal sample and said buffer and the sealable collection
vessel containing the remaining portion of the fecal sample
and said stabilizing buffer to a medical diagnostics labora-

tory.
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781 Patent, Claim 3

3. A method of processing a fecal sample, the method
comprising:
a) obtaining a pair of portions of a fecal sample collected
from a human subject, the pair of portions comprising;:
1) a sealed sealable container containing a removed
portion of a fecal sample and a bufter; and
i1) a sealed sealable collection vessel containing a
remaining portion of a fecal sample and a stabilizing
buffer,
the pair of portions obtained by the method of claim 1;
b) testing the removed portion of the fecal sample for an
amount of a blood protein present in the removed
portion;
c¢) extracting nucleic acid from the remaining portion of
the fecal sample; and
d) testing the nucleic acid for an amount of a human
nucleic acid.

Demonstrative Exhibit - Not Evidence 64



781 Patent, Claim 4

4. The method of claim 3, wherein testing the nucleic acid
comprises determining expression from a human gene.
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’781 Patent, Claim 5

5. The method of claim 4, wherein determining expres-
sion from the human gene comprises testing the nucleic acid
for the presence of human DNA having an epigenetic
modification.
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’781 Patent, Claim 6

6. The method of claim §, wherein testing the nucleic acid
for the presence of human DNA having an epigenetic

modification comprises measuring an amount of a methyl-
ated human DNA.
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781 Patent, Claim 7

7. The method of claim 5, wherein the epigenetic modi-
fication comprises aberrant methylation.
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781 Patent, Claim 8

8. The method of claim 7, wherein the aberrant methyl-
ation comprises hypermethylation.
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781 Patent, Claim 9

9. The method of claim 5, wherein the human DNA
having an epigenetic modification comprises a gene and/or
a promoter region of a gene.
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781 Patent, Claim 10

10. The method of claim 9, wherein the gene is selected
from the group consisting of PHACTR3, NDRG4, FOXEI],
GATA4, GPNMB, TFP12, SOX17, SYNEl, LAMA,
MMP2, OSMR, SFRP2, and CDOL1.
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781 Patent, Claim 11

11. The method of claim 5, wherein testing the nucleic
acid for the presence of human DNA having an epigenetic
modification comprises modifying the nucleic acid with
bisulfate ions under conditions wherein unmethylated cyto-
sine 1s converted to uracil.
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781 Patent, Claim 12

12. The method of claim 4, wherein determining expres-
sion from the human gene comprises measuring an amount
of RNA expressed from the gene.
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781 Patent, Claim 13

13. The method of claim 12, wherein measuring an
amount of RNA expressed from the gene comprises reverse
transcriptase polymerase chain reaction (RT-PCR).

Demonstrative Exhibit - Not Evidence 74




781 Patent, Claim 14

14. The method of claim 3, wherein testing for an amount
of a blood protein in the removed portion comprises testing
for a concentration of hemoglobin in the removed portion.
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781 Patent, Claim 15

15. The method of claim 14, wherein testing for the
concentration of hemoglobin comprises immunochemical
detection of hemoglobin.
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781 Patent, Claim 16

16. The method of claim 14, wherein the removed portion
of the fecal sample is considered positive for the presence of
blood when the concentration of hemoglobin detected in the
removed portion is at least 5 ng/ml.
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781 Patent, Claim 17

17. The method of claim 14, wherein the removed portion
of the fecal sample is considered positive for the presence of
blood when the concentration of hemoglobin detected in the
removed portion is at least 10 ng/ml.
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781 Patent, Claim 18

18. The method of claim 14, wherein the removed portion
of the fecal sample is considered positive for the presence of
blood when the concentration of hemoglobin detected in the
removed portion is at least 20 ng/ml.
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781 Patent, Claim 19

19. The method of claim 14, wherein the removed portion
of the fecal sample is considered positive for the presence of
blood when the concentration of hemoglobin detected in the
removed portion is at least 50 ng/ml.
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781 Patent, Claim 20

20. The method of claim 14, wherein the removed portion
of the fecal sample is considered positive for the presence of
blood when the concentration of hemoglobin detected in the
removed portion is at least 200 ng/ml.
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