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De Luca also discloses testing a removed portion of the fecal sample for a blood protein, albeit

with the more effective fecal immunochemical blood tests. Therefore, one skilled in the art

would recognize that Lapidus ‘650 in view of De Luca disclose all of the requirements for the

testing step contained in the second limitation of claim 3 of the ‘781 Patent. Id. at paragraph

118.

‘781 Patent, Claim 3, Third Limitation

Lapidus ‘650 in view of De Luca and Olson

¢) extracting nucleic acid from the remaining

portion of the fecal sample; and

Lapidus ‘650 discloses that “a whole stool
may be used [for diagnostic assays]. The
portion contains sufficient material to allow
subsequent diagnostic assays to be
performed.” Ex. 1003 at column 9, lines 21-
24. Lapidus ‘650 discloses that the an
illustrative “assay may be any one or a
combination of histological cellular assays,
antibody based immunoassays (or other
formats) designed to detect the presence of a
molecule characteristic of transformation such
as a protein, or DNA-based assays for
detecting mutations or genetic characteristics
indicative of colorectal cancer. Known assay
protocols, those disclosed herein or in
copending application serial number Co-
owned U.S. patent application, Ser. No.
08/700,583 or assays hereafter developed may
be used in the practice of the invention. Non-
limiting examples of useful known assay
protocols include those disclosed in U.S. Pat.
No. 5,137,806 (detection of sequences in
selected DNA molecules), U.S. Pat. No.

5,348,855 (assay for nucleic acid sequences),
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U.S. Pat. No. 5,512,441 (detection of mutant
alleles), U.S. Pat. No. 5,272,057 and U.S. Pat.
No. 5,380,645 (RFLP analysis), U.S. Pat. No.
5,527,676 (detection of p53 gene sequences),
U.S. Pat. No. 5,330,892 (detection of MCC
gene sequences), U.S. Pat. No. 5,352,775
(detection of APC gene sequences), U.S. Pat.
No. 5,532,108 (detection of DCC gene
sequences), and in W096/08514 (monoclonal
antibodies against human colon carcinoma-
associated antigens), the disclosures of each
of which are incorporated by reference
herein.” Id. at column 6, lines 6-28. Lapidus
‘650 discloses “[m]ethods of the invention are
used to prepare a stool sample followed by
detection of a deletion or other mutation in
the pS3 tumor suppressor gene.” ... DNA or
RNA may optionally be isolated from the
sample according to methods known in the

art.” Id. at column 8, lines 39-50.

Olson discloses development of “a
multitarget, fecal DNA screening assay that
detects the presence of gene-specific
mutations and long DNA fragments
associated with colorectal cancer (CRC).”
Ex. 1007 at Abstract. Olson discloses that
“[t]he amount of DNA recovered from
aliquots stored under the different conditions
is based on quantification of a 200-bp DNA
fragment (Table 3). Although the amount of
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recoverable DNA varies widely from sample
to sample, at tO the average recovery was
14,891 copies/10 mL, whereas after room
temperature incubation, the average recovery
was 1,955. Without buffer added to the
samples, between 65% to 98% of the DNA
was no longer recoverable (excluding sample
GP-031), after incubation of samples at room
temperature, compared with t0. The one
exception, sample GP-031, maintained high
DNA yield even without addition of
stabilization buffer. Samples incubated with
stabilization buffer maintained human DNA
yields similar to the tO samples (Table 3).”
Id. at page 186, first column, second full
paragraph. In conclusion, Olson states that
“DNA can be stabilized by addition of buffer
to the sample, leading to increased assay

sensitivity. Id. at Abstract.

Lapidus ‘650 discloses extracting nucleic acid from the remaining portion of the fecal
sample. As discussed supra, it is logical that Lapidus ‘650 discloses a ‘remaining portion’ of the
fecal sample that is left over after removal of a cross-sectional sample of the stool. Lapidus ‘650
discloses testing DNA and RNA from cellular components of the fecal sample. It is well known
in the art that these tests include extracting nucleic acid. Ex. 1014 at paragraphs 124-125.

Even if Lapidus ‘650 is determined to not specifically teach removal to a separate
sealable container, Olson removes this deficiency. As discussed supra, a person of ordinary skill
in the art would have been motivated to add a preservative as a stabilizing buffer to the stool at
the time of defecation as taught by Olson in order to prevent degradation of nucleic acids. Id. at
paragraphs 127-128. To this end, Olson also discloses extracting nucleic acid from a fecal

sample and indicates that addition of a stabilizing buffer to stool led to increased DNA assay
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sensitivity. Therefore, one skilled in the art would recognize that Lapidus ‘650 in view of Olson

disclose all of the requirements for the extracting step contained in the third limitation of claim 3

of the “781 Patent. Id. at paragraph 128.

¢781 Patent, Claim 3, Fourth Limitation

Lapidus ‘650 in view of De Luca and Olson

d) testing the nucleic acid for an amount of a

human nucleic acid.

Lapidus ‘650 discloses a protocol entitled “I.
Method for Quantitation of Target and
Reference Polynucleotides.” Ex. 1003 at
column 9, lines 63-65. Here, Lapidus ‘650
discloses “[e]nhanced quantification of
binding events between hybridization probes
and target or reference is accomplished by
coupling hybridization probes to particles,
such as beads (hybridization beads). In order
to obtain a precise quantitative measure of the
amount of a polynucleotide in a sample,
hybridization beads are constructed such that
each bead has attached thereto a single
oligonucleotide probe.” Id. at column 9, lines

66 — column 10, line 5.

Olson discloses development of “a
multitarget, fecal DNA screening assay that
detects the presence of gene-specific
mutations and long DNA fragments
associated with colorectal cancer (CRC).”
Ex. 1007 at Abstract. Olson discloses that
“[t]he amount of DNA recovered from
aliquots stored under the different conditions
is based on quantification of a 200-bp DNA
fragment (Table 3). Although the amount of
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recoverable DNA varies widely from sample
to sample, at tO the average recovery was
14,891 copies/10 mL, whereas after room
temperature incubation, the average recovery
was 1,955. Without buffer added to the
samples, between 65% to 98% of the DNA
was no longer recoverable (excluding sample
GP-031), after incubation of samples at room
temperature, compared with t0. The one
exception, sample GP-031, maintained high
DNA yield even without addition of
stabilization buffer. Samples incubated with
stabilization buffer maintained human DNA
yields similar to the tO samples (Table 3).”
Id. at page 186, first column, second full
paragraph. In conclusion, Olson states that
“DNA can be stabilized by addition of buffer
to the sample, leading to increased assay

sensitivity. Id. at Abstract.

Lapidus ‘650 discloses testing the nucleic acid for an amount of a human nucleic acid.
Example 2 of Lapidus ‘650 discloses a procedure entitled “Method for Quantitation of Target
and Reference Polynucleotides” and notes that a “precise quantitative measure of the amount of a
polynucleotide in a sample” can be obtained. It is well known in the art that a ‘polynucleotide is
a synonym for a ‘nucleic acid.” Ex. 1014 at paragraph 132. Thus, Lapidus ‘650 indicates that
nucleic acids can be quantitated according to its described assays. A person of ordinary skill in
the art would understand that the described nucleic acids are human nucleic acid. Id.

Similarly, Olson also discloses testing the nucleic acid for an amount of a human nucleic
acid. For instance, Table 1 of Olson lists “quantification of recoverable human DNA” in
samples incubated with stabilization buffer. Therefore, a person of ordinary skill in the art

would recognize that Lapidus ‘650 in view of Olson discloses all of the requirements for the
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testing step contained in the fourth limitation of claim 3 of the ‘781 Patent. Id. at paragraphs
128-129.

In summary, Lapidus ‘650 in view of De Luca and Olson therefore disclose the additional
limitations of claim 3 of the “781 Patent. Because the other limitations of claim 3 are obvious for
the reasons explained above for claim 1, claim 3 is also obvious over Lapidus ‘650 in view of De

Luca and Olson.

7. Ahlquist in view of De Luca and Olson Renders Claim 3 Obvious

‘781 Patent, Claim 3, Preamble Ahlquist in view of De Luca and Olson

3. A method of processing a fecal sample, the | Ahlquist discloses “[p]atients collected 3
method comprising: stools by using plastic buckets mounted to the
toilet seat. Promptly after each individual
collection, patients smeared stool onto both
windows of their Hemoccult and
HemoccultSensa cards and then express-
shipped smeared cards and the whole stool
(sealed in a bucket in an insulated container
cooled with ice packs) to the Mayo Clinic in
Rochester, Minnesota. Ex. 1004 at page 4, at

‘Stool Collection and Processing’ heading.

Assuming, without conceding, that the preamble of claim 3 is a limitation, Ahlquist
discloses this limitation because Ahlquist discloses a stool (a fecal sample) collected by a patient
into a plastic bucket that is transported to the Mayo Clinic for analysis. Furthermore, as
discussed supra, Ahlquist discloses the “method of processing” of independent claim 1 from

which claim 3 depends, should the preamble of claim 1 be determined to be a limitation.
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‘781 Patent, Claim 3, First Limitation

Ahlquist in view of De Luca and Olson

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;

Ahlquist discloses “[p]atients collected 3
stools by using plastic buckets mounted to the
toilet seat. Promptly after each individual
collection, patients smeared stool onto both
windows of their Hemoccult and
HemoccultSensa cards and then express-
shipped smeared cards and the whole stool
(sealed in a bucket in an insulated container
cooled with ice packs) to the Mayo Clinic in
Rochester, Minnesota. Ex. 1004 at page 4, at

‘Stool Collection and Processing’ heading.

Ahlquist discloses that “[w]e did not evaluate
fecal immunochemical blood tests, and such
tests may detect more adenomas than do
guaiac tests, because of differences in relative
detection rates. Id. at page 9, second full

paragraph. (citations omitted).

De Luca discloses “an extraction and
sampling device for collection of faeces
samples, particularly for laboratory
immunological tests, for qualitative or
quantitative determination of one or more
analytes, such as haemoglobin, Helicobacter
pylori and the like. Ex. 1006 at [0001]. De
Luca discloses “an extraction and sampling
tube for the collection of faeces samples that
is practical for the patient and simple to use

for the laboratory technician.” Id. at [0015].
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Further, De Luca discloses “[t]he extraction
tube for collection of faeces samples,
according to the invention, comprises a
container body hollow on the inside for
containing a buffer solution and faeces
samples, a top cap applied to the top end of
the container body and provided with a
threaded small rod for sampling of faeces
samples and a bottom cap applied removably
to the bottom end of the container body. Id. at
[0019]. De Luca discloses that on the
extraction tube, “[a]n annular seal 55 is
provided between the knurled part 44 and the
threaded part 45 of the top cap.” Id. at
[0032].

Ahlquist states that “[t]echnical advances
could improve DNA assay sensitivity” on the
stools and that “[m]ethods to increase stool
DNA capture are needed, and some have been
reported.” Id. at page 9, third full paragraph
(citations omitted). Ahlquist states that its
authors and other researchers “have shown
that adding a preservative to stool at the time
of defecation can prevent degradation of long

DNA.” Id.

Olson discloses development of “a
multitarget, fecal DNA screening assay that
detects the presence of gene-specific

mutations and long DNA fragments
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associated with colorectal cancer (CRC).”
Ex. 1007 at Abstract. Olson discloses that
“[t]he amount of DNA recovered from
aliquots stored under the different conditions
is based on quantification of a 200-bp DNA
fragment (Table 3). Although the amount of
recoverable DNA varies widely from sample
to sample, at tO the average recovery was
14,891 copies/10 mL, whereas after room
temperature incubation, the average recovery
was 1,955. Without buffer added to the
samples, between 65% to 98% of the DNA
was no longer recoverable (excluding sample
GP-031), after incubation of samples at room
temperature, compared with t0. The one
exception, sample GP-031, maintained high
DNA yield even without addition of
stabilization buffer. Samples incubated with
stabilization buffer maintained human DNA
yields similar to the tO samples (Table 3).”
Id. at page 186, first column, second full
paragraph. In conclusion, Olson states that
“DNA can be stabilized by addition of buffer

to the sample, leading to increased assay

sensitivity. Id. at Abstract.

As discussed supra, Ahlquist in view of De Luca and Olson disclose obtaining a pair of
portions of a fecal sample collected from a human subject. As discussed supra, Ahlquist in view
of De Luca and Olson disclose the pair of portions are obtained by the method of claim 1.

Accordingly, a person of ordinary skill in the art would recognize that Ahlquist in view of De
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Luca and Olson discloses all of the requirements for the obtaining step contained in the first

limitation of claim 3 of the ‘781 Patent. Ex. 1014 at paragraphs 112-113.

¢781 Patent, Claim 3, Second Limitation

Ahlquist in view of De Luca and Olson

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

present in the removed portion;

Ahlquist discloses for occult blood testing
that “[t]he manufacturer that developed the
Hemoccult and HemoccultSensa cards,
without rehydration, trained technicians on-
site at the Mayo Clinic. As recommended by
the manufacturer, the technicians added the
catalyst solution to cards stored at ambient
temperature within 48 to 72 hours of
collection. We defined a spreading
(enlarging) blue color in 60 seconds in any
window of the cards as a positive result and
any other result as negative.” Ex. 1004 at
page 5, at heading ‘Occult Blood Testing.’
Alquist discloses that it “We compared fecal
blood results from 3 stools per patient with
stool DNA on 1 stool. Experienced
technicians performed stool DNA and occult
blood testing in separate central laboratories
without knowledge of chimical findings or the
resulls of other tests.” Id. at page 3, at
heading ‘Design.” Further, Ahlquist discloses
that “[d]etection sensitivities for the 290
screen-relevant neoplasms found among all
3764 evaluable participants were 10% (95%
CL, 7% to 13%) with Hemoccult and 18% (CI,
13% to 22%) with HemoccultSensa (P <
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0.001). Based on all 3474 participants without
screenrelevant neoplasia, the Hemoccult
specificity of 98% (CI, 98% to 99%) was
slightly higher than that of HemoccultSensa
(97% [CL 96% to 97%]) (P < 0.001).
Hemoccult and HemoccultSensa positivity
rates for the 39 patients with colorectal cancer
or high-grade dysplasia were 33% (CI, 19%
to 48%) and 44% (CI, 28% to 59%),
respectively (P = 0.100). For the 251 patients
with adenomas 1 cm or larger, the positivity
rates were 6% (CI, 3% to 9%) versus 14%
(CL, 9% to 18%) (P =0.001).” Id. at pages 6-
y, under heading ‘Occult Blood Testing:

Hemoccult versus HemoccultSensa.’

De Luca discloses “collection of faeces
samples, particularly for laboratory
immunological tests, for qualitative or
quantitative determination of one or more
analytes, such as haemoglobin...”. Ex. 1006
at [0001]. De Luca discloses “[t]he extraction
tube for collection of faeces samples,
according to the invention, comprises a
container body hollow on the inside for
containing a buffer solution and faeces
samples, a top cap applied to the top end of
the container body and provided with a
threaded small rod for sampling of faeces
samples and a bottom cap applied removably

to the bottom end of the container body. Id.
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at [0019]. Further, De Luca discloses that
“the extraction tube [] is positioned in a
special housing [] of an automatic machine
for immunological tests and then the bottom
cap [] is removed so as to allow removal of
the buffer solution [] containing the faeces
samples by a probe of the automatic

machine.” Id. at [0048].

Ahlquist discloses testing the removed portion of the fecal sample for an amount of a
blood protein present in the removed portion. As discussed supra, Ahlquist discloses that the
patients collected stool and then “smeared stool” onto Hemoccult and HemoccultSensa cards.
This smeared stool sample corresponds to the ‘removed portion’ of the fecal sample. Further,
Ahlquist discloses that occult blood testing was performed on the Hemoccult and
HemoccultSensa cards. It is well known in the art that occult blood testing refers to analyzing
for the presence of blood proteins such as hemoglobin. Ex. 1014 at paragraphs 119-120.

Moreover, as discussed supra, a person of ordinary skill in the art would have been
motivated to test the removed portion of the fecal sample for a blood protein by utilizing the
fecal immunochemical blood tests taught by De Luca and as suggested by Ahlquist instead of the
guaiac-based Hemoccult and HemoccultSensa tests of Ahlquist. Id. To this end, De Luca also
discloses testing a removed portion of the fecal sample for a blood protein, albeit with the more
effective fecal immunochemical blood tests. Therefore, one skilled in the art would recognize
that Ahlquist in view of De Luca disclose all of the requirements for the testing step contained in

the second limitation of claim 3 of the “781 Patent. Id.

‘781 Patent, Claim 3, Third Limitation Ahlquist in view of De Luca and Olson

¢) extracting nucleic acid from the remaining | Ahlquist discloses that “[a]ll assays were
portion of the fecal sample; and polymerase chain reaction—based and were
run at EXACT Sciences. Stool DNA test 1
was performed as described in Imperiale and

colleagues’ study (21). The marker panel for
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SDT-1 included 21 tumor-specific point
mutations (3 on the Kras gene, 10 on the APC
gene, and 8 on the p53 gene); the
microsatellite-instability marker BAT-26; and
long DNA, a marker for delayed apoptosis,
which is characteristic of exfoliated neoplastic
colonocytes (12). For SDT-2, sequence-
specific DNA markers were detected by
acrylamide gel electrophoresis, as described
by Whitney and colleagues (24); the panel
consisted of 3 tumor-specific markers broadly
informative for both colorectal cancer and
adenomas (25): K-ras mutations, scanning of
APC mutator cluster regions, and methylation
of the vimentin gene. We used methods
described elsewhere to detect mutant Kras
(12), APC scanning (25), and vimentin gene
methylation (20) assays. We defined any
positive component marker result according
to the manufacturer’s preestablished criteria
as a positive test result. Ex. 1004, pages 4-5,
at ‘DNA testing’ heading.

Ahlquist states that “[t]echnical advances
could improve DNA assay sensitivity” on the
stools and that “[m]ethods to increase stool
DNA capture are needed, and some have been
reported.” Id. at page 9, third full paragraph
(citations omitted). Ahlquist states that its
authors and other researchers “have shown

that adding a preservative to stool at the time
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of defecation can prevent degradation of long

DNA.” Id.

Olson discloses development of “a
multitarget, fecal DNA screening assay that
detects the presence of gene-specific
mutations and long DNA fragments
associated with colorectal cancer (CRC).”
Ex. 1007 at Abstract. Olson discloses that
“[t]he amount of DNA recovered from
aliquots stored under the different conditions
is based on quantification of a 200-bp DNA
fragment (Table 3). Although the amount of
recoverable DNA varies widely from sample
to sample, at tO the average recovery was
14,891 copies/10 mL, whereas after room
temperature incubation, the average recovery
was 1,955. Without buffer added to the
samples, between 65% to 98% of the DNA
was no longer recoverable (excluding sample
GP-031), after incubation of samples at room
temperature, compared with t0. The one
exception, sample GP-031, maintained high
DNA yield even without addition of
stabilization buffer. Samples incubated with
stabilization buffer maintained human DNA
yields similar to the tO samples (Table 3).”
Id. at page 186, first column, second full
paragraph. In conclusion, Olson states that

“DNA can be stabilized by addition of buffer
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to the sample, leading to increased assay

sensitivity. Id. at Abstract.

Ahlquist discloses extracting nucleic acid from the remaining portion of the fecal sample.
As discussed supra, Ahlquist discloses that the patients collected stool and that rest of the stool
in the plastic bucket (e.g., not including the smeared stool) corresponds to the ‘remaining
portion’ of the fecal sample in independent claim 1.

Further, Ahlquist discloses that one or two “Stool DNA tests” were performed on stool
via polymerase chain reaction and that sequence-specific DNA markers were detected. It is well
known in the art that these tests include extracting nucleic acid. Ex. 1014 at paragraph 129.

Moreover, as discussed supra, a person of ordinary skill in the art would have been
motivated to add a preservative as a stabilizing buffer to the stool at the time of defecation as
taught by Olson and as suggested by Ahlquist in order to prevent degradation of nucleic acids.
Id. To this end, Olson also discloses extracting nucleic acid from a fecal sample and indicates
that addition of a stabilizing buffer to stool led to increased DNA assay sensitivity. Therefore,
one skilled in the art would recognize that Ahlquist in view of Olson disclose all of the
requirements for the extracting step contained in the third limitation of claim 3 of the ‘781

Patent. Id.

¢781 Patent, Claim 3, Fourth Limitation Ahlquist in view of De Luca and Olson

d) testing the nucleic acid for an amount of a | Ahlquist discloses that “[a]ll assays were
human nucleic acid. polymerase chain reaction—-based and were
run at EXACT Sciences. Stool DNA test 1
was performed as described in Imperiale and
colleagues’ study (21). The marker panel for
SDT-1 included 21 tumor-specific point
mutations (3 on the Kras gene, 10 on the APC
gene, and 8 on the p53 gene); the
microsatellite-instability marker BAT-26; and
long DNA, a marker for delayed apoptosis,

which is characteristic of exfoliated neoplastic
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colonocytes (12). For SDT-2, sequence-
specific DNA markers were detected by
acrylamide gel electrophoresis, as described
by Whitney and colleagues (24); the panel
consisted of 3 tumor-specific markers broadly
informative for both colorectal cancer and
adenomas (25): K-ras mutations, scanning of
APC mutator cluster regions, and methylation
of the vimentin gene. We used methods
described elsewhere to detect mutant Kras
(12), APC scanning (25), and vimentin gene
methylation (20) assays. We defined any
positive component marker result according
to the manufacturer’s preestablished criteria
as a positive test result. Ex. 1004, pages 4-5,
at ‘DNA testing’ heading.

Ahlquist states that “[t]echnical advances
could improve DNA assay sensitivity” on the
stools and that “[m]ethods to increase stool
DNA capture are needed, and some have been
reported.” Id. at page 9, third full paragraph
(citations omitted). Ahlquist states that its
authors and other researchers “have shown
that adding a preservative to stool at the time
of defecation can prevent degradation of long

DNA.” Id.

Olson discloses development of “a
multitarget, fecal DNA screening assay that

detects the presence of gene-specific
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mutations and long DNA fragments
associated with colorectal cancer (CRC).”
Ex. 1007 at Abstract. Olson discloses that
“[t]he amount of DNA recovered from
aliquots stored under the different conditions
is based on quantification of a 200-bp DNA
fragment (Table 3). Although the amount of
recoverable DNA varies widely from sample
to sample, at tO the average recovery was
14,891 copies/10 mL, whereas after room
temperature incubation, the average recovery
was 1,955. Without buffer added to the
samples, between 65% to 98% of the DNA
was no longer recoverable (excluding sample
GP-031), after incubation of samples at room
temperature, compared with t0. The one
exception, sample GP-031, maintained high
DNA yield even without addition of
stabilization buffer. Samples incubated with
stabilization buffer maintained human DNA
yields similar to the tO samples (Table 3).”
Id. at page 186, first column, second full
paragraph. In conclusion, Olson states that
“DNA can be stabilized by addition of buffer
to the sample, leading to increased assay

sensitivity. Id. at Abstract.

Ahlquist discloses testing the nucleic acid for an amount of a human nucleic acid. In
particular, Ahlquist discloses testing of nucleic acid via two stool DNA tests (i.e., SDT-1 and

SDT-2) and corresponds the amount of identified nucleic acid with detection of neoplasm in the
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human patients. Amongst others, Ahlquist discloses testing for human nucleic acids such as K-
ras, APC, and p53.
Similarly, Olson also discloses testing the nucleic acid for an amount of a human nucleic
acid. For instance, Table 1 of Olson lists “quantification of recoverable human DNA” in
samples incubated with stabilization buffer. Therefore, a person of ordinary skill in the art
would recognize that Ahlquist in view of Olson discloses all of the requirements for the testing
step contained in the fourth limitation of claim 3 of the “781 Patent. Ex. 1014 at paragraph 136.
In summary, Ahlquist in view of De Luca and Olson therefore disclose the additional
limitations of claim 3 of the “781 Patent. Because the other limitations of claim 3 are obvious for
the reasons explained above for claim 1, claim 3 is also obvious over Ahlquist in view of De

Luca and Olson.

8. O’Neill in view of De Luca and Olson Renders Claim 3 Obvious

‘781 Patent, Claim 3, Preamble O’Neill in view of De Luca and Olson

3. A method of processing a fecal sample, the | O’Neill discloses that “[i]f the stool is

method comprising: excreted into the container at home and then
transported to e.g. a clinic for washing, the
container has the further advantage of holding
the stool reasonably securely in the channel so
that transportation damage to the stool surface
is reduced or avoided.” Id. at page 8, lines 7-

11.

Assuming, without conceding, that the preamble of claim 3 is a limitation, O’Neill
discloses this limitation because O’Neill discloses a stool (a fecal sample) collected by a patient
into a container that is transported to a clinic for analysis. Furthermore, as discussed supra,
O’Neill discloses the “method of processing” of independent claim 1 from which claim 3

depends, should the preamble of claim 1 be determined to be a limitation.
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‘781 Patent, Claim 3, First Limitation

O’Neill in view of De Luca and Olson

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;

O’Neill discloses “a method and apparatus for
removing cellular material from faecal stools
and a container for collecting faecal stools.”
Ex. 1005 at page 1, lines 5-7. O’Neill
discloses “a method of removing cellular
material from the surface of a faecal stool” in
a container that comprising the steps of
“introducing wash liquid into the container
whilst maintaining the stool at a temperature
below its gel freezing point” and then
“moving the container to cause the liquid to
run back and forth along the channel thereby
washing the cellular material from the surface
of the stool.” Id. at page 3, lines 16-27.
Thereafter, O’Neill further discloses “[t]he
apparatus may further comprise at least one
and preferably a plurality of detachable
sample receptacles into which wash liquid is
transferable from the container, so that e.g.
when stool washing is completed the wash
liquid may be poured from the container into
the receptacles. These can then be detached
from the apparatus and transferred to an
automated liquid-handling system for high
throughput processing of the liquid samples
contained therein.” Id. at page 6, line 31 —
page 7, line 4. Finally, O’Neill discloses that
the wash liquid can “be divided into standard
volumes and received into a plurality of

removable (e.g. clip-on) sample receptacles
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(not shown) . The sample receptacles may be
a strip of tubes each of e.g. 0.1-0.5 ml volume
as can be removed and clipped into a standard
microplate format used for clinical analyses.
Alternatively the sample receptacles may be
individual tubes each of e.g. 1-2 ml volume.”

Id. at page 14, lines 27-33.

De Luca discloses “an extraction and
sampling device for collection of faeces
samples, particularly for laboratory
immunological tests, for qualitative or
quantitative determination of one or more
analytes, such as haemoglobin, Helicobacter
pylori and the like. Ex. 1006 at [0001]. De
Luca discloses “an extraction and sampling
tube for the collection of faeces samples that
is practical for the patient and simple to use
for the laboratory technician.” Id. at [0015].
Further, De Luca discloses “[t]he extraction
tube for collection of faeces samples,
according to the invention, comprises a
container body hollow on the inside for
containing a buffer solution and faeces
samples, a top cap applied to the top end of
the container body and provided with a
threaded small rod for sampling of faeces
samples and a bottom cap applied removably
to the bottom end of the container body. Id.
at [0019]. De Luca discloses that on the

extraction tube, “[a]n annular seal 55 is
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provided between the knurled part 44 and the
threaded part 45 of the top cap.” Id. at
[0032].

Olson discloses development of “a
multitarget, fecal DNA screening assay that
detects the presence of gene-specific
mutations and long DNA fragments
associated with colorectal cancer (CRC).”
Ex. 1007 at Abstract. Olson discloses that
“[t]he amount of DNA recovered from
aliquots stored under the different conditions
is based on quantification of a 200-bp DNA
fragment (Table 3). Although the amount of
recoverable DNA varies widely from sample
to sample, at tO the average recovery was
14,891 copies/10 mL, whereas after room
temperature incubation, the average recovery
was 1,955. Without buffer added to the
samples, between 65% to 98% of the DNA
was no longer recoverable (excluding sample
GP-031), after incubation of samples at room
temperature, compared with t0. The one
exception, sample GP-031, maintained high
DNA yield even without addition of
stabilization buffer. Samples incubated with
stabilization buffer maintained human DNA
yields similar to the tO samples (Table 3).”
Id. at page 186, first column, second full
paragraph. In conclusion, Olson states that

“DNA can be stabilized by addition of buffer
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to the sample, leading to increased assay

sensitivity. Id. at Abstract.

As discussed supra, O’Neill in view of De Luca and Olson disclose obtaining a pair of

portions of a fecal sample collected from a human subject. As discussed supra, O’Neill in view

of De Luca and Olson disclose the pair of portions are obtained by the method of claim 1.

Accordingly, a person of ordinary skill in the art would recognize that O’Neill in view of De

Luca and Olson discloses all of the requirements for the obtaining step contained in the first

limitation of claim 3 of the “781 Patent. Ex. 1014 at paragraph 113.

¢781 Patent, Claim 3, Second Limitation

O’Neill in view of De Luca and Olson

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

present in the removed portion;

O’Neill discloses “a method and apparatus for
removing cellular material from faecal stools
and a container for collecting faecal stools.”
Ex. 1005 at page 1, lines 5-7. O’Neill
discloses that “[e]xfoliated epithelial cells
consist of cellular components, such as DNA,
RNA and proteins, which potentially provide
a multiplicity of approaches to identifying and
monitoring unhealthy conditions of the
epithelium as exemplified by colorectal
cancer, polyps and ulcerative colitis. The
facile recovery of such cells makes possible
the application of a wide variety of test
procedures for qualitative and/or quantitative
analysis of, for example, DNA alterations,
gene expression and enzyme activity.” Id. at

page 1, lines 15-24.
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De Luca discloses “collection of faeces
samples, particularly for laboratory
immunological tests, for qualitative or
quantitative determination of one or more
analytes, such as haemoglobin...”. Ex. 1006
at [0001]. De Luca discloses “[t]he extraction
tube for collection of faeces samples,
according to the invention, comprises a
container body hollow on the inside for
containing a buffer solution and faeces
samples, a top cap applied to the top end of
the container body and provided with a
threaded small rod for sampling of faeces
samples and a bottom cap applied removably
to the bottom end of the container body. Id.
at [0019]. Further, De Luca discloses that
“the extraction tube [] is positioned in a
special housing [] of an automatic machine
for immunological tests and then the bottom
cap [] is removed so as to allow removal of
the buffer solution [] containing the faeces
samples by a probe of the automatic

machine.” Id. at [0048].

O’Neill discloses testing the removed portion of cellular material from the fecal sample
for various components, such as DNA, RNA, and proteins. It is well known in the art that testing
such components from fecal samples could include occult blood testing, fecal immunochemical
blood tests, and the like for evaluating colorectal cancer in patients. Ex. 1014 at paragraphs 121-
122.

Moreover, as discussed supra, a person of ordinary skill in the art would have been

motivated to test the removed portion of the fecal sample for a blood protein by utilizing the
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fecal immunochemical blood tests taught by De Luca. Ex. 1014 at paragraphs 117. To this end,

De Luca also discloses testing a removed portion of the fecal sample for a blood protein, albeit

with the more effective fecal immunochemical blood tests. Therefore, one skilled in the art

would recognize that O’Neill in view of De Luca disclose all of the requirements for the testing

step contained in the second limitation of claim 3 of the ‘781 Patent. Id. at paragraphs 121-122.

‘781 Patent, Claim 3, Third Limitation

O’Neill in view of De Luca and Olson

¢) extracting nucleic acid from the remaining

portion of the fecal sample; and

O’Neill discloses “a method and apparatus for
removing cellular material from faecal stools
and a container for collecting faecal stools.”
Ex. 1005 at page 1, lines 5-7. O’Neill
discloses that “[e]xfoliated epithelial cells
consist of cellular components, such as DNA,
RNA and proteins, which potentially provide
a multiplicity of approaches to identifying and
monitoring unhealthy conditions of the
epithelium as exemplified by colorectal
cancer, polyps and ulcerative colitis. The
facile recovery of such cells makes possible
the application of a wide variety of test
procedures for qualitative and/or quantitative
analysis of, for example, DNA alterations,
gene expression and enzyme activity.” Id. at
page 1, lines 15-24. Further, O’ Neill
discloses that “[t]he wash solution was as
previously described by A. Loktionov et al.
(referenced above), but the stool wash was
passed through, a 250 pm instead of a 125 ym
sieve. Cell clean-up was performed
robotically on a TECAN™ Genesis RSP 150

and then DNA was released by mechanical
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cell disruption in the presence of 0.9%SDS as
lysing agent. Following dilution to prevent
quenching, fluorimetric DNA assay was
performed with a TECAN™ Spectrafluor
Plus using PicoGreen (Molecular Probes™)
to yield the stool DNA index (SDNAI,
defined as nanograms of DNA per ml of stool
wash). The effects of pre-soaking, rocking
angle, mechanical and bacterial damage, stool
age, and wash volume were studied, and the
results are given below.” Id. at page 16, lines

7-19.

Olson discloses development of “a
multitarget, fecal DNA screening assay that
detects the presence of gene-specific
mutations and long DNA fragments
associated with colorectal cancer (CRC).”
Ex. 1007 at Abstract. Olson discloses that
“[t]he amount of DNA recovered from
aliquots stored under the different conditions
is based on quantification of a 200-bp DNA
fragment (Table 3). Although the amount of
recoverable DNA varies widely from sample
to sample, at tO the average recovery was
14,891 copies/10 mL, whereas after room
temperature incubation, the average recovery
was 1,955. Without buffer added to the
samples, between 65% to 98% of the DNA
was no longer recoverable (excluding sample

GP-031), after incubation of samples at room

181




Patent Owner's Ex. 2003, Page 1072

temperature, compared with t0. The one
exception, sample GP-031, maintained high
DNA yield even without addition of
stabilization buffer. Samples incubated with
stabilization buffer maintained human DNA
yields similar to the tO samples (Table 3).”
Id. at page 186, first column, second full
paragraph. In conclusion, Olson states that
“DNA can be stabilized by addition of buffer
to the sample, leading to increased assay

sensitivity. Id. at Abstract.

As discussed supra, O’Neill discloses that the patients collected stool in a container and
that after removal of some cellular material, a large mass of stool remains in the container thus
corresponding to the ‘remaining portion’ of the fecal sample in independent claim 1. O’Neill
discloses testing DNA and RNA from cellular components of the fecal sample and discloses
detailed examples of DNA analyses, such as fluorimetric DNA assay was performed with a
TECAN™ Spectrafluor Plus using PicoGreen (Molecular Probes™) to yield the stool DNA
index (SDNAI). Itis well known in the art that these tests include extracting nucleic acid. EXx.
1014 at paragraph 130.

Moreover, as discussed supra, a person of ordinary skill in the art would have been
motivated to add a preservative as a stabilizing buffer to the stool at the time of defecation as
taught by Olson in order to prevent degradation of nucleic acids. Id. at paragraphs 127-128. To
this end, Olson also discloses extracting nucleic acid from a fecal sample and indicates that
addition of a stabilizing buffer to stool led to increased DNA assay sensitivity. Therefore, one
skilled in the art would recognize that O’Neill in view of Olson disclose all of the requirements
for the extracting step contained in the third limitation of claim 3 of the ‘781 Patent. Id. at

paragraph 130.
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¢781 Patent, Claim 3, Fourth Limitation

O’Neill in view of De Luca and Olson

d) testing the nucleic acid for an amount of a

human nucleic acid.

O’Neill discloses “a method and apparatus for
removing cellular material from faecal stools
and a container for collecting faecal stools.”
Ex. 1005 at page 1, lines 5-7. O’Neill
discloses that “[e]xfoliated epithelial cells
consist of cellular components, such as DNA,
RNA and proteins, which potentially provide
a multiplicity of approaches to identifying and
monitoring unhealthy conditions of the
epithelium as exemplified by colorectal
cancer, polyps and ulcerative colitis. The
facile recovery of such cells makes possible
the application of a wide variety of test
procedures for qualitative and/or quantitative
analysis of, for example, DNA alterations,
gene expression and enzyme activity.” Id. at
page 1, lines 15-24. Further, O’ Neill
discloses that “[t]he wash solution was as
previously described by A. Loktionov et al.
(referenced above), but the stool wash was
passed through, a 250 pm instead of a 125 ym
sieve. Cell clean-up was performed
robotically on a TECAN™ Genesis RSP 150
and then DNA was released by mechanical
cell disruption in the presence of 0.9%SDS as
lysing agent. Following dilution to prevent
quenching, fluorimetric DNA assay was
performed with a TECAN™ Spectrafluor
Plus using PicoGreen (Molecular Probes™)

to yield the stool DNA index (SDNAI,
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defined as nanograms of DNA per ml of stool
wash). The effects of pre-soaking, rocking
angle, mechanical and bacterial damage, stool
age, and wash volume were studied, and the
results are given below.” Id. at page 16, lines

7-19.

Olson discloses development of “a
multitarget, fecal DNA screening assay that
detects the presence of gene-specific
mutations and long DNA fragments
associated with colorectal cancer (CRC).”
Ex. 1007 at Abstract. Olson discloses that
“[t]he amount of DNA recovered from
aliquots stored under the different conditions
is based on quantification of a 200-bp DNA
fragment (Table 3). Although the amount of
recoverable DNA varies widely from sample
to sample, at tO the average recovery was
14,891 copies/10 mL, whereas after room
temperature incubation, the average recovery
was 1,955. Without buffer added to the
samples, between 65% to 98% of the DNA
was no longer recoverable (excluding sample
GP-031), after incubation of samples at room
temperature, compared with t0. The one
exception, sample GP-031, maintained high
DNA yield even without addition of
stabilization buffer. Samples incubated with
stabilization buffer maintained human DNA

yields similar to the tO samples (Table 3).”
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Id. at page 186, first column, second full
paragraph. In conclusion, Olson states that

“DNA can be stabilized by addition of buffer

to the sample, leading to increased assay

sensitivity. Id. at Abstract.

As discussed supra, O’Neill discloses testing DNA and RNA from cellular components
of the fecal sample. It is well known in the art that these tests include testing the nucleic acid for
an amount of a human nucleic acid. Ex. 1014 at paragraphs 137-138.

Similarly, Olson also discloses testing the nucleic acid for an amount of a human nucleic
acid. For instance, Table 1 of Olson lists “quantification of recoverable human DNA” in
samples incubated with stabilization buffer. Therefore, a person of ordinary skill in the art
would recognize that O’Neill in view of Olson discloses all of the requirements for the testing
step contained in the fourth limitation of claim 3 of the “781 Patent. Id.

In summary, O’Neill in view of De Luca and Olson therefore disclose the additional
limitations of claim 3 of the “781 Patent. Because the other limitations of claim 3 are obvious for
the reasons explained above for claim 1, claim 3 is also obvious over O’Neill in view of De Luca

and Olson.

D. Dependent Claim 4
1. Lapidus ‘178 Anticipates Claim 4

‘781 Patent, Claim 4 Lapidus ‘178
4. The method of claim 3, wherein testing the | Lapidus ‘178 describes “methods of the
nucleic acid comprises determining invention comprise detection of
expression from a human gene. characteristics of such transformed cells,

including, for example, mutations, proteins
expressed uniquely or in altered amounts in
transformed cells, and blood.” Ex. 1002 at
column 2, lines 59-63. Further, Lapidus ‘178
describes “DNA or RNA may be isolated

from the homogenate using methods known
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in the art. Subsequent tests may be performed
on the isolated DNA and RNA.” Id. at

column 9, lines 47-49.

Lapidus ‘178 describes testing the nucleic acid for determining expression from a human
gene. Again, Lapidus ‘178 describes isolation of nucleic acids (e.g., DNA or RNA) and
subsequent evaluation. It is well known in the art that testing of RNA is a definition of
measuring expression from a human gene. Ex. 1014 at paragraph 148. Thus, Lapidus ‘178
describes determination of expression of a human gene via testing of a nucleic acid.

Lapidus ‘178 therefore describes the additional limitations of claim 4 of the ‘781 Patent.
Because the other limitations of claim 4 are anticipated for the reasons explained above for

claims 1 and 3, claim 4 is also anticipated by Lapidus ‘178.

2. Lapidus ‘650 Anticipates Claim 4

‘781 Patent, Claim 4 Lapidus ‘650
4. The method of claim 3, wherein testing the | Lapidus ‘650 describes “methods of the
nucleic acid comprises determining invention comprise detection of
expression from a human gene. characteristics of such transformed cells,

including, for example, mutations, proteins
expressed uniquely or in altered amounts in
transformed cells, and blood.” Ex. 1003 at
column 2, lines 50-54. Further, Lapidus ‘650
describes “DNA or RNA may be isolated
from the homogenate using methods known
in the art. Subsequent tests may be performed
on the isolated DNA and RNA.” Id. at

column 8, lines 22-25.

Lapidus ‘650 describes testing the nucleic acid for determining expression from a human
gene. Again, Lapidus ‘650 describes isolation of nucleic acids (e.g., DNA or RNA) and

subsequent evaluation. It is well known in the art that testing of RNA is a definition of
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measuring expression from a human gene. Ex. 1014 at paragraph 148. Thus, Lapidus ‘650
describes determination of expression of a human gene via testing of a nucleic acid.

Lapidus ‘650 therefore describes the additional limitations of claim 4 of the ‘781 Patent.
Because the other limitations of claim 4 are anticipated for the reasons explained above for

claims 1 and 3, claim 4 is also anticipated by Lapidus ‘650.

3. Lapidus ‘178 Renders Claim 4 Obvious

‘781 Patent, Claim 4 Lapidus ‘178
4. The method of claim 3, wherein testing the | Lapidus ‘178 discloses “methods of the
nucleic acid comprises determining invention comprise detection of
expression from a human gene. characteristics of such transformed cells,

including, for example, mutations, proteins
expressed uniquely or in altered amounts in
transformed cells, and blood.” Ex. 1002 at
column 2, lines 59-63. Further, Lapidus ‘178
discloses “DNA or RNA may be isolated
from the homogenate using methods known
in the art. Subsequent tests may be performed
on the isolated DNA and RNA.” Id. at

column 9, lines 47-49.

In the alternative to the assertion that Lapidus ‘178 anticipates claim 4, Lapidus ‘178
further renders claim 4 obvious.

Lapidus ‘178 discloses testing the nucleic acid for determining expression from a human
gene. Again, Lapidus ‘178 discloses isolation of nucleic acids (e.g., DNA or RNA) and
subsequent evaluation. It is well known in the art that testing of RNA is a definition of
measuring expression from a human gene. Ex. 1014 at paragraph 148. Thus, Lapidus ‘178
discloses determination of expression of a human gene via testing of a nucleic acid.

Lapidus ‘178 therefore discloses the additional limitations of claim 4 of the ‘781 Patent.
Because the other limitations of claim 4 are obvious for the reasons explained above for claims 1

and 3, claim 4 is also obvious over Lapidus ‘178.
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4. Lapidus ‘650 Renders Claim 4 Obvious

‘781 Patent, Claim 4 Lapidus ‘650
4. The method of claim 3, wherein testing the | Lapidus ‘650 discloses “methods of the
nucleic acid comprises determining invention comprise detection of
expression from a human gene. characteristics of such transformed cells,

including, for example, mutations, proteins
expressed uniquely or in altered amounts in
transformed cells, and blood.” Ex. 1003 at
column 2, lines 50-54. Further, Lapidus ‘650
describes “DNA or RNA may be isolated
from the homogenate using methods known
in the art. Subsequent tests may be performed
on the isolated DNA and RNA.” Id. at

column 8, lines 22-25.

In the alternative to the assertion that Lapidus ‘650 anticipates claim 4, Lapidus ‘650
further renders claim 4 obvious.

Lapidus ‘650 discloses testing the nucleic acid for determining expression from a human
gene. Again, Lapidus ‘650 discloses isolation of nucleic acids (e.g., DNA or RNA) and
subsequent evaluation. It is well known in the art that testing of RNA is a definition of
measuring expression from a human gene. Ex. 1014 at paragraph 148. Thus, Lapidus ‘650
discloses determination of expression of a human gene via testing of a nucleic acid.

Lapidus ‘650 therefore discloses the additional limitations of claim 4 of the ‘781 Patent.
Because the other limitations of claim 4 are obvious for the reasons explained above for claims 1

and 3, claim 4 is also obvious over Lapidus ‘650.
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5. Lapidus ‘178 in view of De Luca and Olson Renders Claim 4 Obvious

‘781 Patent, Claim 4

Lapidus ‘178 in view of De Luca and Olson

4. The method of claim 3, wherein testing the
nucleic acid comprises determining

expression from a human gene.

Lapidus ‘178 discloses “methods of the
invention comprise detection of
characteristics of such transformed cells,
including, for example, mutations, proteins
expressed uniquely or in altered amounts in
transformed cells, and blood.” Ex. 1002 at
column 2, lines 59-63. Further, Lapidus ‘178
discloses “DNA or RNA may be isolated
from the homogenate using methods known
in the art. Subsequent tests may be performed
on the isolated DNA and RNA.” Id. at

column 9, lines 47-49.

Olson discloses development of “a
multitarget, fecal DNA screening assay that
detects the presence of gene-specific
mutations and long DNA fragments
associated with colorectal cancer (CRC).”
Ex. 1007 at Abstract. Olson discloses that
“[t]he amount of DNA recovered from
aliquots stored under the different conditions
is based on quantification of a 200-bp DNA
fragment (Table 3). Although the amount of
recoverable DNA varies widely from sample
to sample, at tO the average recovery was
14,891 copies/10 mL, whereas after room
temperature incubation, the average recovery

was 1,955. Without buffer added to the
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samples, between 65% to 98% of the DNA
was no longer recoverable (excluding sample
GP-031), after incubation of samples at room
temperature, compared with t0. The one
exception, sample GP-031, maintained high
DNA yield even without addition of
stabilization buffer. Samples incubated with
stabilization buffer maintained human DNA
yields similar to the tO samples (Table 3).”
Id. at page 186, first column, second full
paragraph. In conclusion, Olson states that
“DNA can be stabilized by addition of buffer
to the sample, leading to increased assay

sensitivity. Id. at Abstract.

As discussed supra, Lapidus ‘178 in view of De Luca and Olson disclose the limitations
of claim 3. As discussed supra, Lapidus ‘178 discloses isolation of nucleic acids (e.g., DNA or
RNA) and subsequent evaluation. It is well known in the art that testing of RNA 1is a definition
of measuring expression from a human gene. Ex. 1014 at paragraph 148. Similarly, Olson also
discloses testing the nucleic acid for human DNA. It is well known in the art that these tests
include testing the nucleic acid comprises determining expression from a human gene. Id.

Lapidus ‘178 in view of De Luca and Olson therefore discloses the additional limitations
of claim 4 of the “781 Patent. Because the other limitations of claim 4 are obvious for the
reasons explained above for claim 3, claim 4 is also obvious over Lapidus ‘178 in view of De

Luca and Olson.
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6. Lapidus ‘650 in view of De Luca and Olson Renders Claim 4 Obvious

‘781 Patent, Claim 4

Lapidus ‘650 in view of De Luca and Olson

4. The method of claim 3, wherein testing the
nucleic acid comprises determining

expression from a human gene.

Lapidus ‘650 discloses “methods of the
invention comprise detection of
characteristics of such transformed cells,
including, for example, mutations, proteins
expressed uniquely or in altered amounts in
transformed cells, and blood.” Ex. 1003 at
column 2, lines 50-54. Further, Lapidus ‘650
describes “DNA or RNA may be isolated
from the homogenate using methods known
in the art. Subsequent tests may be performed
on the isolated DNA and RNA.” Id. at

column 8, lines 22-25.

Olson discloses development of “a
multitarget, fecal DNA screening assay that
detects the presence of gene-specific
mutations and long DNA fragments
associated with colorectal cancer (CRC).”
Ex. 1007 at Abstract. Olson discloses that
“[t]he amount of DNA recovered from
aliquots stored under the different conditions
is based on quantification of a 200-bp DNA
fragment (Table 3). Although the amount of
recoverable DNA varies widely from sample
to sample, at tO the average recovery was
14,891 copies/10 mL, whereas after room
temperature incubation, the average recovery

was 1,955. Without buffer added to the
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samples, between 65% to 98% of the DNA
was no longer recoverable (excluding sample
GP-031), after incubation of samples at room
temperature, compared with t0. The one
exception, sample GP-031, maintained high
DNA yield even without addition of
stabilization buffer. Samples incubated with
stabilization buffer maintained human DNA
yields similar to the tO samples (Table 3).”
Id. at page 186, first column, second full
paragraph. In conclusion, Olson states that
“DNA can be stabilized by addition of buffer
to the sample, leading to increased assay

sensitivity. Id. at Abstract.

As discussed supra, Lapidus ‘650 in view of De Luca and Olson disclose the limitations
of claim 3. As discussed supra, Lapidus ‘650 discloses isolation of nucleic acids (e.g., DNA or
RNA) and subsequent evaluation. It is well known in the art that testing of RNA 1is a definition
of measuring expression from a human gene. Ex. 1014 at paragraph 148. Similarly, Olson also
discloses testing the nucleic acid for human DNA. It is well known in the art that these tests
include testing the nucleic acid comprises determining expression from a human gene. Id.

Lapidus ‘650 in view of De Luca and Olson therefore discloses the additional limitations
of claim 4 of the “781 Patent. Because the other limitations of claim 4 are obvious for the
reasons explained above for claim 3, claim 4 is also obvious over Lapidus ‘650 in view of De

Luca and Olson.
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7. Ahlquist in view of De Luca and Olson Renders Claim 4 Obvious

‘781 Patent, Claim 4

Ahlquist in view of De Luca and Olson

4. The method of claim 3, wherein testing the
nucleic acid comprises determining

expression from a human gene.

Ahlquist discloses that “[a]ll assays were
polymerase chain reaction—-based and were
run at EXACT Sciences. Stool DNA test 1
was performed as described in Imperiale and
colleagues’ study (21). The marker panel for
SDT-1 included 21 tumor-specific point
mutations (3 on the Kras gene, 10 on the APC
gene, and 8 on the p53 gene); the
microsatellite-instability marker BAT-26; and
long DNA, a marker for delayed apoptosis,
which is characteristic of exfoliated neoplastic
colonocytes (12). For SDT-2, sequence-
specific DNA markers were detected by
acrylamide gel electrophoresis, as described
by Whitney and colleagues (24); the panel
consisted of 3 tumor-specific markers broadly
informative for both colorectal cancer and
adenomas (25): K-ras mutations, scanning of
APC mutator cluster regions, and methylation
of the vimentin gene. We used methods
described elsewhere to detect mutant Kras
(12), APC scanning (25), and vimentin gene
methylation (20) assays. We defined any
positive component marker result according
to the manufacturer’s preestablished criteria
as a positive test result. Ex. 1004, pages 4-5,
at ‘DNA testing’” heading. Further, Ahlquist

discloses “we examined SDT-2 (which targets
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a potentially more informative marker panel)
in a more limited manner. Stool DNA test 2
had significantly better neoplasm detection
rates than did the fecal blood tests or SDT-1.
We accounted for the higher detection rates of
SDT-2 by better detection of advanced
adenomas, a finding of particular importance
for cancer prevention.” Id. at page 9, first full

paragraph.

As discussed supra, Ahlquist in view of De Luca and Olson disclose the limitations of

claim 3. Further, Ahlquist discloses testing the nucleic acid comprises determining expression

from a human gene. In particular, Ahlquist discloses testing of nucleic acid via two stool DNA

tests (i.e., SDT-1 and SDT-2) that identify human genes such as the Kras gene, the APC gene,

and the p53 gene. Determining expression of these cancer-causing genes is evident given the

identification of neoplasms in the patients and correlation to the human genes. Ex. 1014 at

paragraphs 151 and 153.

Ahlquist in view of De Luca and Olson therefore discloses the additional limitations of

claim 4 of the ‘781 Patent. Because the other limitations of claim 4 are obvious for the reasons

explained above for claim 3, claim 4 is also obvious over Ahlquist in view of De Luca and

Olson.

8. O’Neill in view of De Luca and Olson Renders Claim 4 Obvious

‘781 Patent, Claim 4

O’Neill in view of De Luca and Olson

4. The method of claim 3, wherein testing the
nucleic acid comprises determining

expression from a human gene.

O’Neill discloses “a method and apparatus for
removing cellular material from faecal stools
and a container for collecting faecal stools.”
Ex. 1005 at page 1, lines 5-7. O’Neill
discloses that “[e]xfoliated epithelial cells

consist of cellular components, such as DNA,
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RNA and proteins, which potentially provide
a multiplicity of approaches to identifying and
monitoring unhealthy conditions of the
epithelium as exemplified by colorectal
cancer, polyps and ulcerative colitis. The
facile recovery of such cells makes possible
the application of a wide variety of test
procedures for qualitative and/or quantitative
analysis of, for example, DNA alterations,
gene expression and enzyme activity.” Id. at

page 1, lines 15-24.

Olson discloses development of “a
multitarget, fecal DNA screening assay that
detects the presence of gene-specific
mutations and long DNA fragments
associated with colorectal cancer (CRC).”
Ex. 1007 at Abstract. Olson discloses that
“[t]he amount of DNA recovered from
aliquots stored under the different conditions
is based on quantification of a 200-bp DNA
fragment (Table 3). Although the amount of
recoverable DNA varies widely from sample
to sample, at tO the average recovery was
14,891 copies/10 mL, whereas after room
temperature incubation, the average recovery
was 1,955. Without buffer added to the
samples, between 65% to 98% of the DNA
was no longer recoverable (excluding sample
GP-031), after incubation of samples at room

temperature, compared with t0. The one
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exception, sample GP-031, maintained high
DNA yield even without addition of
stabilization buffer. Samples incubated with
stabilization buffer maintained human DNA
yields similar to the tO samples (Table 3).”
Id. at page 186, first column, second full
paragraph. In conclusion, Olson states that
“DNA can be stabilized by addition of buffer
to the sample, leading to increased assay

sensitivity. Id. at Abstract.

As discussed supra, O’Neill in view of De Luca and Olson disclose the limitations of
claim 3. As discussed supra, O’Neill discloses testing DNA and RNA from cellular components
of the fecal sample including “procedures for qualitative and/or quantitative analysis of, for
example, DNA alterations, gene expression and enzyme activity.” Similarly, Olson also
discloses testing the nucleic acid for human DNA. It is well known in the art that these tests
include testing the nucleic acid comprises determining expression from a human gene. Ex. 1014
at paragraphs 152-153.

O’Neill in view of De Luca and Olson therefore discloses the additional limitations of
claim 4 of the “781 Patent. Because the other limitations of claim 4 are obvious for the reasons

explained above for claim 3, claim 4 is also obvious over O’Neill in view of De Luca and Olson.

E. Dependent Claim 5

1. Lapidus ‘178 in view of De Luca, Olson, and Leung Renders Claim 5

Obvious
‘781 Patent, Claim 5 Lapidus ‘178 in view of De Luca, Olson,
and Leung
5. The method of claim 4, wherein Leung discloses “detecting aberrantly

determining expression from the human gene | methylated DNA ... in feces of patients with

comprises testing the nucleic acid for the
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presence of human DNA having an epigenetic | colorectal cancer or polyps.” Ex. 1008 at p.

modification. 1070, Abstract (Background).

As discussed supra, Lapidus ‘178 in view of De Luca and Olson disclose the limitations
of claim 4.

The “781 patent defines “epigenetic modification” such that it includes “any alteration in
the DNA, generally resulting in diminished gene expression, which is mediated by mechanisms
other than alterations in the primary nucleotide sequence of a gene.” ‘781 patent at column 12,
lines 35-39. Furthermore, the ‘781 patent states that “[i]n specific embodiments, the epigenetic
modification is methylation.” Id. at column 12, line 46-47.

As discussed supra, Lapidus ‘178 and Olson discloses testing DNA and/or RNA from
portions of a fecal sample. However, Lapidus ‘178/De Luca/Olson does not specifically disclose
testing the nucleic acid for the presence of human DNA having an epigenetic modification.

Leung also discloses evaluation of human DNA from feces, including the detection of
methylated DNA for utilization in colorectal cancer evaluations of the patients. Thus, Leung
teaches that before the time of filing, it was routine in the art to detect an epigenetic modification
(methylation) of DNA in feces. As such, a person of ordinary skill in the art would be motivated
to utilize the teachings of Leung to detect an epigenetic modification of DNA in feces as
disclosed in claim 5. Ex. 1014 at paragraphs 164-165. A skilled person would have a reasonable
expectation of success to detect an epigenetic modification of DNA because Leung teaches that
this evaluation is routine in the art. /d.

Leung therefore teaches the additional limitation of claim 5. Because the other
limitations of claim 5 are obvious for the reasons explained above for claim 4, claim 5 is also

obvious over Lapidus ‘178 in view of De Luca, Olson, and Leung.
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2. Lapidus ‘650 in view of De Luca, Olson, and Leung Renders Claim 5

Obvious
‘781 Patent, Claim 5 Lapidus ‘650 in view of De Luca, Olson,
and Leung
5. The method of claim 4, wherein Leung discloses “detecting aberrantly

determining expression from the human gene | methylated DNA ... in feces of patients with
comprises testing the nucleic acid for the colorectal cancer or polyps.” Ex. 1008 at p.
presence of human DNA having an epigenetic | 1070, Abstract (Background).

modification.

As discussed supra, Lapidus ‘650 in view of De Luca and Olson disclose the limitations
of claim 4.

The “781 patent defines “epigenetic modification” such that it includes “any alteration in
the DNA, generally resulting in diminished gene expression, which is mediated by mechanisms
other than alterations in the primary nucleotide sequence of a gene.” ‘781 patent at column 12,
lines 35-39. Furthermore, the ‘781 patent states that “[i]n specific embodiments, the epigenetic
modification is methylation.” Id. at column 12, line 46-47.

As discussed supra, Lapidus ‘650 and Olson discloses testing DNA and/or RNA from
portions of a fecal sample. However, Lapidus ‘650/De Luca/Olson does not specifically disclose
testing the nucleic acid for the presence of human DNA having an epigenetic modification.

Leung also discloses evaluation of human DNA from feces, including the detection of
methylated DNA for utilization in colorectal cancer evaluations of the patients. Thus, Leung
teaches that before the time of filing, it was routine in the art to detect an epigenetic modification
(methylation) of DNA in feces. As such, a person of ordinary skill in the art would be motivated
to utilize the teachings of Leung to detect an epigenetic modification of DNA in feces as
disclosed in claim 5. Ex. 1014 at paragraphs 164-165. A skilled person would have a reasonable
expectation of success to detect an epigenetic modification of DNA because Leung teaches that
this evaluation is routine in the art. /d.

Leung therefore teaches the additional limitation of claim 5. Because the other
limitations of claim 5 are obvious for the reasons explained above for claim 4, claim 5 is also

obvious over Lapidus ‘650 in view of De Luca, Olson, and Leung.
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3. Ahlquist in view of De Luca and Olson Renders Claim 5 Obvious

‘781 Patent, Claim 5 Ahlquist in view of De Luca and Olson

5. The method of claim 4, wherein Ahlquist discloses for evaluation of the
determining expression from the human gene | second stool DNA test (SDT-1), “sequence-
comprises testing the nucleic acid for the specific DNA markers were detected by
presence of human DNA having an epigenetic | acrylamide gel electrophoresis, as described
modification. by Whitney and colleagues (24); the panel
consisted of 3 tumor-specific markers broadly
informative for both colorectal cancer and
adenomas (25): K-ras mutations, scanning of
APC mutator cluster regions, and methylation
of the vimentin gene. We used methods
described elsewhere to detect mutant Kras
(12), APC scanning (25), and vimentin gene
methylation (20) assays.” Ex. 1004, page 4 at
‘DNA Testing’ heading.

As discussed supra, Ahlquist in view of De Luca and Olson disclose the limitations of
claim 4.

The “781 patent defines “epigenetic modification” such that it includes “any alteration in
the DNA, generally resulting in diminished gene expression, which is mediated by mechanisms
other than alterations in the primary nucleotide sequence of a gene.” ‘781 patent at column 12,
lines 35-39. Furthermore, the ‘781 patent states that “[i]n specific embodiments, the epigenetic
modification is methylation.” Id. at column 12, line 46-47.

Ahlquist teaches determining expression from a human gene, wherein the nucleic acid is
tested for the presence of human DNA having an epigenetic modification. In particular, Ahlquist
discloses that assays for “methylation of the vimentin gene” were undertaken. A person of

ordinary skill in the art would recognize that the vimentin gene is a human gene and that
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evaluation of its methylation would meet the definition of testing for an epigenetic modification
as defined by the ‘781 patent. Ex. 1014 at paragraphs 163 and 165.

Ahlquist in view of De Luca and Olson therefore discloses the additional limitations of
claim 5 of the “781 Patent. Because the other limitations of claim 5 are obvious for the reasons
explained above for claim 4, claim 5 is also obvious over Ahlquist in view of De Luca and
Olson.

4. O’Neill in view of De Luca, Olson, and Leung Renders Claim 5 Obvious

‘781 Patent, Claim 5 O’Neill in view of De Luca, Olson, and
Leung
5. The method of claim 4, wherein Leung discloses “detecting aberrantly

determining expression from the human gene | methylated DNA ... in feces of patients with
comprises testing the nucleic acid for the colorectal cancer or polyps.” Ex. 1008 at p.
presence of human DNA having an epigenetic | 1070, Abstract (Background).

modification.

As discussed supra, O’Neill in view of De Luca and Olson disclose the limitations of
claim 4.

The “781 patent defines “epigenetic modification” such that it includes “any alteration in
the DNA, generally resulting in diminished gene expression, which is mediated by mechanisms
other than alterations in the primary nucleotide sequence of a gene.” ‘781 patent at column 12,
lines 35-39. Furthermore, the ‘781 patent states that “[i]n specific embodiments, the epigenetic
modification is methylation.” Id. at column 12, line 46-47.

As discussed supra, O’Neill and Olson discloses testing DNA and/or RNA from portions
of a fecal sample. However, O’Neill/De Luca/Olson does not specifically disclose testing the
nucleic acid for the presence of human DNA having an epigenetic modification.

Leung also discloses evaluation of human DNA from feces, including the detection of
methylated DNA for utilization in colorectal cancer evaluations of the patients. Thus, Leung
teaches that before the time of filing, it was routine in the art to detect an epigenetic modification
(methylation) of DNA in feces. As such, a person of ordinary skill in the art would be motivated

to utilize the teachings of Leung to detect an epigenetic modification of DNA in feces as
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disclosed in claim 5. Ex. 1014 at paragraphs 164-165. A skilled person would have a reasonable
expectation of success to detect an epigenetic modification of DNA because Leung teaches that
this evaluation is routine in the art. /d.

Leung therefore teaches the additional limitation of claim 5. Because the other
limitations of claim 5 are obvious for the reasons explained above for claim 4, claim 5 is also

obvious over O’Neill in view of De Luca, Olson, and Leung.

F. Dependent Claim 6

1. Lapidus ‘178 in view of De Luca, Olson, and Leung Renders Claim 6
Obvious

‘781 Patent, Claim 6 Lapidus ‘178 in view of De Luca, Olson,

and Leung

6. The method of claim 5, wherein testing the | Leung discloses “detecting aberrantly
nucleic acid for the presence of human DNA | methylated DNA ... in feces of patients with
having an epigenetic modification comprises | colorectal cancer or polyps.” Ex. 1008 at p.
measuring an amount of a methylated human | 1070, Abstract (Background).

DNA.

As discussed supra, Lapidus ‘178 in view of De Luca, Olson, and Leung disclose the
limitations of claim 5. Leung also discloses evaluation of human DNA from feces, including the
detection of methylated DNA for utilization in colorectal cancer evaluations of the patients.
Thus, Leung teaches that before the time of filing, it was routine in the art to measure an amount
of a methylated human DNA in feces. As such, a person of ordinary skill in the art would be
motivated to utilize the teachings of Leung to measure an amount of a methylated human DNA
in feces as disclosed in claim 6. Ex. 1014 at paragraphs 171 and 173. A skilled person would
have a reasonable expectation of success to measure an amount of a methylated human DNA
because Leung teaches that this evaluation is routine in the art. Id.

Leung therefore teaches the additional limitation of claim 6. Because the other
limitations of claim 6 are obvious for the reasons explained above for claim 5, claim 6 is also

obvious over Lapidus ‘178 in view of De Luca, Olson, and Leung.
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2. Lapidus ‘650 in view of De Luca, Olson, and Leung Renders Claim 6

Obvious

‘781 Patent, Claim 6

Lapidus ‘650 in view of De Luca, Olson,

and Leung

6. The method of claim 5, wherein testing the
nucleic acid for the presence of human DNA
having an epigenetic modification comprises

measuring an amount of a methylated human

Leung discloses “detecting aberrantly
methylated DNA ... in feces of patients with
colorectal cancer or polyps.” Ex. 1008 at p.

1070, Abstract (Background).

DNA.

As discussed supra, Lapidus ‘650 in view of De Luca, Olson, and Leung disclose the
limitations of claim 5. Leung also discloses evaluation of human DNA from feces, including the
detection of methylated DNA for utilization in colorectal cancer evaluations of the patients.
Thus, Leung teaches that before the time of filing, it was routine in the art to measure an amount
of a methylated human DNA in feces. As such, a person of ordinary skill in the art would be
motivated to utilize the teachings of Leung to measure an amount of a methylated human DNA
in feces as disclosed in claim 6. Ex. 1014 at paragraphs 171 and 173. A skilled person would
have a reasonable expectation of success to measure an amount of a methylated human DNA
because Leung teaches that this evaluation is routine in the art. Id.

Leung therefore teaches the additional limitation of claim 6. Because the other
limitations of claim 6 are obvious for the reasons explained above for claim 5, claim 6 is also

obvious over Lapidus ‘650 in view of De Luca, Olson, and Leung.

3. Ahlquist in view of De Luca and Olson Renders Claim 6 Obvious

‘781 Patent, Claim 6 Ahlquist in view of De Luca and Olson

6. The method of claim 5, wherein testing the
nucleic acid for the presence of human DNA

having an epigenetic modification comprises

Ahlquist discloses for evaluation of the
second stool DNA test (SDT-1), “sequence-
specific DNA markers were detected by

acrylamide gel electrophoresis, as described
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measuring an amount of a methylated human

DNA.

by Whitney and colleagues (24); the panel
consisted of 3 tumor-specific markers broadly
informative for both colorectal cancer and
adenomas (25): K-ras mutations, scanning of
APC mutator cluster regions, and methylation
of the vimentin gene. We used methods
described elsewhere to detect mutant Kras
(12), APC scanning (25), and vimentin gene
methylation (20) assays.” Ex. 1004, page 4 at
‘DNA Testing” heading.

As discussed supra, Ahlquist in view of De Luca and Olson disclose the limitations of

claim 5. Further, Ahlquist teaches determining expression from a human gene, wherein the

nucleic acid is tested for the presence of human DNA having an epigenetic modification by

measuring an amount of a methylated human DNA. In particular, Ahlquist discloses that assays

for “methylation of the vimentin gene” were undertaken. A person skilled in the art would

recognize that the vimentin gene is a human gene and that such assays would evaluate the amount

of its methylation. Ex. 1014 at paragraph 172.

Ahlquist in view of De Luca and Olson therefore discloses the additional limitations of

claim 6 of the ‘781 Patent. Because the other limitations of claim 6 are obvious for the reasons

explained above for claim 5, claim 6 is also obvious over Ahlquist in view of De Luca and

Olson.

4. O’Neill in view of De Luca, Olson, and Leung Renders Claim 6 Obvious

‘781 Patent, Claim 6

O’Neill in view of De Luca, Olson, and

Leung

6. The method of claim 5, wherein testing the
nucleic acid for the presence of human DNA
having an epigenetic modification comprises
measuring an amount of a methylated human

DNA.

Leung discloses “detecting aberrantly
methylated DNA ... in feces of patients with
colorectal cancer or polyps.” Ex. 1008 at p.
1070, Abstract (Background).
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As discussed supra, O’Neill in view of De Luca, Olson, and Leung disclose the
limitations of claim 5. Leung also discloses evaluation of human DNA from feces, including the
detection of methylated DNA for utilization in colorectal cancer evaluations of the patients.
Thus, Leung teaches that before the time of filing, it was routine in the art to measure an amount
of a methylated human DNA in feces. As such, a person of ordinary skill in the art would be
motivated to utilize the teachings of Leung to measure an amount of a methylated human DNA
in feces as disclosed in claim 6. Ex. 1014 at paragraphs 171 and 173. A skilled person would
have a reasonable expectation of success to measure an amount of a methylated human DNA
because Leung teaches that this evaluation is routine in the art. Id.

Leung therefore teaches the additional limitation of claim 6. Because the other
limitations of claim 6 are obvious for the reasons explained above for claim 5, claim 6 is also

obvious over O’Neill in view of De Luca, Olson, and Leung.

G. Dependent Claim 7

1. Lapidus ‘178 in view of De Luca, Olson, and Leung Renders Claim 7

Obvious
‘781 Patent, Claim 7 Lapidus ‘178 in view of De Luca, Olson,
and Leung
7. The method of claim 5, wherein the Leung discloses “detecting aberrantly
epigenetic modification comprises aberrant methylated DNA ... in feces of patients with
methylation. colorectal cancer or polyps.” Ex. 1008 at p.
1070, Abstract (Background).

As discussed supra, Lapidus ‘178 in view of De Luca, Olson, and Leung disclose the
limitations of claim 6. Leung also discloses evaluation of human DNA from feces, including the
detection of aberrantly methylated DNA for utilization in colorectal cancer evaluations of the
patients. Thus, Leung teaches that before the time of filing, it was routine in the art to detect
aberrantly methylated DNA in feces. As such, a person of ordinary skill in the art would be
motivated to utilize the teachings of Leung to detect aberrantly methylated DNA in feces as

disclosed in claim 7. Ex. 1014 at paragraphs 171 and 173. A skilled person would have a
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reasonable expectation of success to detect aberrantly methylated DN A because Leung teaches
that this evaluation is routine in the art. Id.

Leung therefore teaches the additional limitation of claim 7. Because the other
limitations of claim 7 are obvious for the reasons explained above for claim 5, claim 7 is also

obvious over Lapidus ‘178 in view of De Luca, Olson, and Leung.

2. Lapidus ‘650 in view of De Luca, Olson, and Leung Renders Claim 7

Obvious
‘781 Patent, Claim 7 Lapidus ‘650 in view of De Luca, Olson,
and Leung
7. The method of claim 5, wherein the Leung discloses “detecting aberrantly
epigenetic modification comprises aberrant methylated DNA ... in feces of patients with
methylation. colorectal cancer or polyps.” Ex. 1008 at p.
1070, Abstract (Background).

As discussed supra, Lapidus ‘650 in view of De Luca, Olson, and Leung disclose the
limitations of claim 6. Leung also discloses evaluation of human DNA from feces, including the
detection of aberrantly methylated DNA for utilization in colorectal cancer evaluations of the
patients. Thus, Leung teaches that before the time of filing, it was routine in the art to detect
aberrantly methylated DNA in feces. As such, a person of ordinary skill in the art would be
motivated to utilize the teachings of Leung to detect aberrantly methylated DNA in feces as
disclosed in claim 7. Ex. 1014 at paragraphs 171 and 173. A skilled person would have a
reasonable expectation of success to detect aberrantly methylated DN A because Leung teaches
that this evaluation is routine in the art. Id.

Leung therefore teaches the additional limitation of claim 7. Because the other
limitations of claim 7 are obvious for the reasons explained above for claim 5, claim 7 is also

obvious over Lapidus ‘650 in view of De Luca, Olson, and Leung.
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3. Abhlquist in view of De Luca, Olson, and Leung Renders Claim 7 Obvious

‘781 Patent, Claim 7 Ahlquist in view of De Luca, Olson, and
Leung
7. The method of claim 5, wherein the Leung discloses “detecting aberrantly
epigenetic modification comprises aberrant methylated DNA ... in feces of patients with
methylation. colorectal cancer or polyps.” Ex. 1008 at p.
1070, Abstract (Background).

As discussed supra, Ahlquist in view of De Luca and Olson disclose the limitations of
claim 6. As discussed supra, Ahlquist discloses determining expression from a human gene,
wherein the nucleic acid is tested for the presence of human DNA having an epigenetic
modification. However, Ahlquist/De Luca/Olson does not specifically disclose testing for
aberrant methylation.

Leung also discloses evaluation of human DNA from feces, including the detection of
aberrantly methylated DNA for utilization in colorectal cancer evaluations of the patients. Thus,
Leung teaches that before the time of filing, it was routine in the art to detect aberrantly
methylated DNA in feces. As such, a person of ordinary skill in the art would be motivated to
utilize the teachings of Leung to detect aberrantly methylated DNA in feces as disclosed in claim
7. Ex. 1014 at paragraphs 171 and 173. A skilled person would have a reasonable expectation
of success to detect aberrantly methylated DNA because Leung teaches that this evaluation is
routine in the art. /d.

Leung therefore teaches the additional limitation of claim 7. Because the other
limitations of claim 7 are obvious for the reasons explained above for claim 5, claim 7 is also

obvious over Ahlquist in view of De Luca, Olson, and Leung.
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4. O’Neill in view of De Luca, Olson, and Leung Renders Claim 7 Obvious

‘781 Patent, Claim 7 O’Neill in view of De Luca, Olson, and
Leung
7. The method of claim 5, wherein the Leung discloses “detecting aberrantly
epigenetic modification comprises aberrant methylated DNA ... in feces of patients with
methylation. colorectal cancer or polyps.” Ex. 1008 at p.
1070, Abstract (Background).

As discussed supra, O’Neill in view of De Luca, Olson, and Leung disclose the
limitations of claim 6. Leung also discloses evaluation of human DNA from feces, including the
detection of aberrantly methylated DNA for utilization in colorectal cancer evaluations of the
patients. Thus, Leung teaches that before the time of filing, it was routine in the art to detect
aberrantly methylated DNA in feces. As such, a person of ordinary skill in the art would be
motivated to utilize the teachings of Leung to detect aberrantly methylated DNA in feces as
disclosed in claim 7. Ex. 1014 at paragraphs 171 and 173. A skilled person would have a
reasonable expectation of success to detect aberrantly methylated DN A because Leung teaches
that this evaluation is routine in the art. Id.

Leung therefore teaches the additional limitation of claim 7. Because the other
limitations of claim 7 are obvious for the reasons explained above for claim 5, claim 7 is also

obvious over O’Neill in view of De Luca, Olson, and Leung.

H. Dependent Claim §

1. Lapidus ‘178 in view of De Luca, Olson, and Leung Renders Claim 8

Obvious
‘781 Patent, Claim 8 Lapidus ‘178 in view of De Luca, Olson,
and Leung
8. The method of claim 7, wherein the Leung discloses that “[f]ecal samples were
aberrant methylation comprises collected prior to colonoscopy from 20
hypermethylation. patients with colorectal cancer, 30 patients
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with colorectal polyps, and 30 subjects with
normal colonic examination. Presence of
hypermethylated DNA in 7 tumor-related
genes (APC, ATM, hMLH1, sFRP2, HLTF,
MGMT, and GSTP1) in stool was analyzed
by methylation-specific PCR.

Ex. 1008 at p. 1070, Abstract (Methods).

As discussed supra, Lapidus ‘178 in view of De Luca, Olson, and Leung disclose the

limitations of claim 7. Further, Leung also discloses evaluation of human DNA from feces,

including the detection of hypermethylation of DNA for utilization in colorectal cancer

evaluations of the patients. Thus, Leung teaches that before the time of filing, it was routine in

the art to detect hypermethylation of DNA in feces. As such, a person of ordinary skill in the art

would be motivated to utilize the teachings of Leung to detect hypermethylation of DNA in feces

as disclosed in claim 8. Ex. 1014 at paragraphs 171 and 173. A skilled person would have a

reasonable expectation of success to detect hypermethylation of DNA because Leung teaches

that this evaluation is routine in the art. Id.

Leung therefore teaches the additional limitation of claim 8. Because the other

limitations of claim 8 are obvious for the reasons explained above for claim 7, claim 8 is also

obvious over Lapidus ‘178 in view of De Luca, Olson, and Leung.

2. Lapidus ‘650 in view of De Luca, Olson, and Leung Renders Claim 8

Obvious

‘781 Patent, Claim 8

Lapidus ‘650 in view of De Luca, Olson,

and Leung

8. The method of claim 7, wherein the
aberrant methylation comprises

hypermethylation.

Leung discloses that “[f]ecal samples were
collected prior to colonoscopy from 20
patients with colorectal cancer, 30 patients
with colorectal polyps, and 30 subjects with

normal colonic examination. Presence of
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hypermethylated DNA in 7 tumor-related
genes (APC, ATM, hMLH1, sFRP2, HLTF,
MGMT, and GSTP1) in stool was analyzed
by methylation-specific PCR.

Ex. 1008 at p. 1070, Abstract (Methods).

As discussed supra, Lapidus ‘650 in view of De Luca, Olson, and Leung disclose the
limitations of claim 7. Further, Leung also discloses evaluation of human DNA from feces,
including the detection of hypermethylation of DNA for utilization in colorectal cancer
evaluations of the patients. Thus, Leung teaches that before the time of filing, it was routine in
the art to detect hypermethylation of DNA in feces. As such, a person of ordinary skill in the art
would be motivated to utilize the teachings of Leung to detect hypermethylation of DNA in feces
as disclosed in claim 8. Ex. 1014 at paragraphs 171 and 173. A skilled person would have a
reasonable expectation of success to detect hypermethylation of DNA because Leung teaches
that this evaluation is routine in the art. Id.

Leung therefore teaches the additional limitation of claim 8. Because the other
limitations of claim 8 are obvious for the reasons explained above for claim 7, claim 8 is also

obvious over Lapidus ‘650 in view of De Luca, Olson, and Leung.

3. Abhlquist in view of De Luca, Olson, and Leung Renders Claim 8 Obvious

‘781 Patent, Claim 8 Ahlquist in view of De Luca, Olson, and
Leung
8. The method of claim 7, wherein the Leung discloses that “[f]ecal samples were
aberrant methylation comprises collected prior to colonoscopy from 20
hypermethylation. patients with colorectal cancer, 30 patients

with colorectal polyps, and 30 subjects with
normal colonic examination. Presence of
hypermethylated DNA in 7 tumor-related
genes (APC, ATM, hMLH1, sFRP2, HLTF,
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MGMT, and GSTP1) in stool was analyzed
by methylation-specific PCR.
Ex. 1008 at p. 1070, Abstract (Methods).

As discussed supra, Ahlquist in view of De Luca, Olson, and Leung disclose the
limitations of claim 7. Further, Leung also discloses evaluation of human DNA from feces,
including the detection of hypermethylation of DNA for utilization in colorectal cancer
evaluations of the patients. Thus, Leung teaches that before the time of filing, it was routine in
the art to detect hypermethylation of DNA in feces. As such, a person of ordinary skill in the art
would be motivated to utilize the teachings of Leung to detect hypermethylation of DNA in feces
as disclosed in claim 8. Ex. 1014 at paragraphs 171 and 173. A skilled person would have a
reasonable expectation of success to detect hypermethylation of DNA because Leung teaches
that this evaluation is routine in the art. Id.

Leung therefore teaches the additional limitation of claim 8. Because the other
limitations of claim 8 are obvious for the reasons explained above for claim 7, claim 8 is also

obvious over Ahlquist in view of De Luca, Olson, and Leung.

4. O’Neill in view of De Luca, Olson, and Leung Renders Claim 8 Obvious

‘781 Patent, Claim 8 O’Neill in view of De Luca, Olson, and
Leung
8. The method of claim 7, wherein the Leung discloses that “[f]ecal samples were
aberrant methylation comprises collected prior to colonoscopy from 20
hypermethylation. patients with colorectal cancer, 30 patients

with colorectal polyps, and 30 subjects with
normal colonic examination. Presence of
hypermethylated DNA in 7 tumor-related
genes (APC, ATM, hMLH1, sFRP2, HLTF,
MGMT, and GSTP1) in stool was analyzed
by methylation-specific PCR.

Ex. 1008 at p. 1070, Abstract (Methods).

210



Patent Owner's Ex. 2003, Page 1101

As discussed supra, O’Neill in view of De Luca, Olson, and Leung disclose the
limitations of claim 7. Further, Leung also discloses evaluation of human DNA from feces,
including the detection of hypermethylation of DNA for utilization in colorectal cancer
evaluations of the patients. Thus, Leung teaches that before the time of filing, it was routine in
the art to detect hypermethylation of DNA in feces. As such, a person of ordinary skill in the art
would be motivated to utilize the teachings of Leung to detect hypermethylation of DNA in feces
as disclosed in claim 8. Ex. 1014 at paragraphs 171 and 173. A skilled person would have a
reasonable expectation of success to detect hypermethylation of DNA because Leung teaches
that this evaluation is routine in the art. Id.

Leung therefore teaches the additional limitation of claim 8. Because the other
limitations of claim 8 are obvious for the reasons explained above for claim 7, claim 8 is also

obvious over O’Neill in view of De Luca, Olson, and Leung.

1. Dependent Claim 9

1. Lapidus ‘178 in view of De Luca, Olson, and Leung Renders Claim 9
Obvious

‘781 Patent, Claim 9 Lapidus ‘178 in view of De Luca, Olson,

and Leung

9. The method of claim 5, wherein the human | Leung discloses that “[f]ecal samples were
DNA having an epigenetic modification collected prior to colonoscopy from 20
comprises a gene and/or a promoter region of | patients with colorectal cancer, 30 patients
a gene. with colorectal polyps, and 30 subjects with
normal colonic examination. Presence of
hypermethylated DNA in 7 tumor-related
genes (APC, ATM, hMLH1, sFRP2, HLTF,
MGMT, and GSTP1) in stool was analyzed
by methylation-specific PCR.

Ex. 1008 at p. 1070, Abstract (Methods).
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As discussed supra, Lapidus ‘178 in view of De Luca, Olson, and Leung disclose the
limitations of claim 5.

The “781 patent defines “epigenetic modification” such that it includes “any alteration in
the DNA, generally resulting in diminished gene expression, which is mediated by mechanisms
other than alterations in the primary nucleotide sequence of a gene.” ‘781 patent at column 12,
lines 35-39. Furthermore, the ‘781 patent states that “[i]n specific embodiments, the epigenetic
modification is methylation.” Id. at column 12, line 46-47.

As discussed supra, Lapidus ‘178 and Olson discloses testing DNA and/or RNA from
portions of a fecal sample. However, Lapidus ‘178/De Luca/Olson does not specifically disclose
a human DNA having an epigenetic modification that comprises a gene and/or a promoter region
of a gene.

Leung also discloses evaluation of human DNA from feces, including the detection of
methylated DNA for utilization in colorectal cancer evaluations of the patients. For instance,
Leung teaches analysis in stool by methylation-specific PCR for the presence of hypermethylated
DNA in 7 tumor-related genes (APC, ATM, hMLH1, sFRP2, HLTF, MGMT, and GSTP1).
Thus, Leung teaches that before the time of filing, it was routine in the art to detect human DNA
having an epigenetic modification that comprises a gene and/or a promoter region of a gene in
feces. As such, a person of ordinary skill in the art would be motivated to utilize the teachings of
Leung to detect human DNA having an epigenetic modification that comprises a gene and/or a
promoter region of a gene as disclosed in claim 5. Ex. 1014 at paragraphs 171 and 173. A
skilled person would have a reasonable expectation of success to detect human DNA having an
epigenetic modification that comprises a gene and/or a promoter region of a gene because Leung
teaches that this evaluation is routine in the art. Id.

Lapidus ‘178 in view of De Luca, Olson, and Leung therefore discloses the additional
limitations of claim 9 of the “781 Patent. Because the other limitations of claim 9 are obvious for
the reasons explained above for claim 5, claim 9 is also obvious over Lapidus ‘178 in view of De

Luca, Olson, and Leung.
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2. Lapidus ‘650 in view of De Luca, Olson, and Leung Renders Claim 9
Obvious

‘781 Patent, Claim 9 Lapidus ‘650 in view of De Luca, Olson,

and Leung

9. The method of claim 5, wherein the human | Leung discloses that “[f]ecal samples were
DNA having an epigenetic modification collected prior to colonoscopy from 20
comprises a gene and/or a promoter region of | patients with colorectal cancer, 30 patients
a gene. with colorectal polyps, and 30 subjects with
normal colonic examination. Presence of
hypermethylated DNA in 7 tumor-related
genes (APC, ATM, hMLH1, sFRP2, HLTF,
MGMT, and GSTP1) in stool was analyzed
by methylation-specific PCR.

Ex. 1008 at p. 1070, Abstract (Methods).

As discussed supra, Lapidus ‘650 in view of De Luca, Olson, and Leung disclose the
limitations of claim 5.

The “781 patent defines “epigenetic modification” such that it includes “any alteration in
the DNA, generally resulting in diminished gene expression, which is mediated by mechanisms
other than alterations in the primary nucleotide sequence of a gene.” ‘781 patent at column 12,
lines 35-39. Furthermore, the ‘781 patent states that “[i]n specific embodiments, the epigenetic
modification is methylation.” Id. at column 12, line 46-47.

As discussed supra, Lapidus ‘650 and Olson discloses testing DNA and/or RNA from
portions of a fecal sample. However, Lapidus ‘650/De Luca/Olson does not specifically disclose
a human DNA having an epigenetic modification that comprises a gene and/or a promoter region
of a gene.

Leung also discloses evaluation of human DNA from feces, including the detection of
methylated DNA for utilization in colorectal cancer evaluations of the patients. For instance,
Leung teaches analysis in stool by methylation-specific PCR for the presence of hypermethylated
DNA in 7 tumor-related genes (APC, ATM, hMLH1, sFRP2, HLTF, MGMT, and GSTP1).
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Thus, Leung teaches that before the time of filing, it was routine in the art to detect human DNA
having an epigenetic modification that comprises a gene and/or a promoter region of a gene in
feces. As such, a person of ordinary skill in the art would be motivated to utilize the teachings of
Leung to detect human DNA having an epigenetic modification that comprises a gene and/or a
promoter region of a gene as disclosed in claim 5. Ex. 1014 at paragraphs 171 and 173. A
skilled person would have a reasonable expectation of success to detect human DNA having an
epigenetic modification that comprises a gene and/or a promoter region of a gene because Leung
teaches that this evaluation is routine in the art. Id.

Lapidus ‘650 in view of De Luca, Olson, and Leung therefore discloses the additional
limitations of claim 9 of the “781 Patent. Because the other limitations of claim 9 are obvious for
the reasons explained above for claim 5, claim 9 is also obvious over Lapidus ‘650 in view of De

Luca, Olson, and Leung.

3. Ahlquist in view of De Luca and Olson Renders Claim 9 Obvious

‘781 Patent, Claim 9 Ahlquist in view of De Luca and Olson

9. The method of claim 5, wherein the human | Ahlquist discloses for evaluation of the

DNA having an epigenetic modification second stool DNA test (SDT-1), “sequence-
comprises a gene and/or a promoter region of | specific DNA markers were detected by

a gene. acrylamide gel electrophoresis, as described
by Whitney and colleagues (24); the panel
consisted of 3 tumor-specific markers broadly
informative for both colorectal cancer and
adenomas (25): K-ras mutations, scanning of
APC mutator cluster regions, and methylation
of the vimentin gene. We used methods
described elsewhere to detect mutant Kras
(12), APC scanning (25), and vimentin gene
methylation (20) assays.” Ex. 1004, page 4 at
‘DNA Testing’ heading.
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As discussed supra, Ahlquist in view of De Luca and Olson disclose the limitations of
claim 5.

The “781 patent defines “epigenetic modification” such that it includes “any alteration in
the DNA, generally resulting in diminished gene expression, which is mediated by mechanisms
other than alterations in the primary nucleotide sequence of a gene.” ‘781 patent at column 12,
lines 35-39. Furthermore, the ‘781 patent states that “[i]n specific embodiments, the epigenetic
modification is methylation.” Id. at column 12, line 46-47.

Ahlquist teaches determining expression from a human gene, wherein the nucleic acid is
tested for the presence of human DNA having an epigenetic modification. In particular, Ahlquist
discloses that assays for “methylation of the vimentin gene” were undertaken. A person skilled in
the art would recognize that the vimentin gene is a human gene and that evaluation of its
methylation would meet the definition of testing for an epigenetic modification comprises a gene.
Ex. 1014 at paragraph 172.

Ahlquist in view of De Luca and Olson therefore discloses the additional limitations of
claim 9 of the “781 Patent. Because the other limitations of claim 9 are obvious for the reasons
explained above for claim 5, claim 9 is also obvious over Ahlquist in view of De Luca and
Olson.

4. O’Neill in view of De Luca, Olson, and Leung Renders Claim 9 Obvious

‘781 Patent, Claim 9 O’Neill in view of De Luca, Olson, and
Leung

9. The method of claim 5, wherein the human | Leung discloses that “[f]ecal samples were
DNA having an epigenetic modification collected prior to colonoscopy from 20
comprises a gene and/or a promoter region of | patients with colorectal cancer, 30 patients
a gene. with colorectal polyps, and 30 subjects with
normal colonic examination. Presence of
hypermethylated DNA in 7 tumor-related
genes (APC, ATM, hMLH1, sFRP2, HLTF,
MGMT, and GSTP1) in stool was analyzed
by methylation-specific PCR.

Ex. 1008 at p. 1070, Abstract (Methods).
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As discussed supra, O’Neill in view of De Luca, Olson, and Leung disclose the
limitations of claim 5.

The “781 patent defines “epigenetic modification” such that it includes “any alteration in
the DNA, generally resulting in diminished gene expression, which is mediated by mechanisms
other than alterations in the primary nucleotide sequence of a gene.” ‘781 patent at column 12,
lines 35-39. Furthermore, the ‘781 patent states that “[i]n specific embodiments, the epigenetic
modification is methylation.” Id. at column 12, line 46-47.

As discussed supra, O’Neill and Olson discloses testing DNA and/or RNA from portions
of a fecal sample. However, O’Neill/De Luca/Olson does not specifically disclose a human
DNA having an epigenetic modification that comprises a gene and/or a promoter region of a
gene.

Leung also discloses evaluation of human DNA from feces, including the detection of
methylated DNA for utilization in colorectal cancer evaluations of the patients. For instance,
Leung teaches analysis in stool by methylation-specific PCR for the presence of hypermethylated
DNA in 7 tumor-related genes (APC, ATM, hMLH1, sFRP2, HLTF, MGMT, and GSTP1).
Thus, Leung teaches that before the time of filing, it was routine in the art to detect human DNA
having an epigenetic modification that comprises a gene and/or a promoter region of a gene in
feces. As such, a person of ordinary skill in the art would be motivated to utilize the teachings of
Leung to detect human DNA having an epigenetic modification that comprises a gene and/or a
promoter region of a gene as disclosed in claim 5. Ex. 1014 at paragraphs 171 and 173. A
skilled person would have a reasonable expectation of success to detect human DNA having an
epigenetic modification that comprises a gene and/or a promoter region of a gene because Leung
teaches that this evaluation is routine in the art. /d.

O’Neill in view of De Luca, Olson, and Leung therefore discloses the additional
limitations of claim 9 of the “781 Patent. Because the other limitations of claim 9 are obvious for
the reasons explained above for claim 5, claim 9 is also obvious over O’Neill in view of De

Luca, Olson, and Leung.
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J. Dependent Claim 10

1. Lapidus ‘178 in view of De Luca, Olson, and Leung Renders Claim 10
Obvious

‘781 Patent, Claim 10 Lapidus ‘178 in view of De Luca, Olson,

and Leung

10. The method of claim 9, wherein the gene | Leung discloses that “[f]ecal samples were

is selected from the group consisting of collected prior to colonoscopy from 20
PHACTR3, NDRG4, FOXE1, GATAA4, patients with colorectal cancer, 30 patients
GPNMB, TFP12, SOX17, SYNE1, LAMA, with colorectal polyps, and 30 subjects with
MMP2, OSMR, SFRP2, and CDOI. normal colonic examination. Presence of

hypermethylated DNA in 7 tumor-related
genes (APC, ATM, hMLH1, sFRP2, HLTF,
MGMT, and GSTP1) in stool was analyzed
by methylation-specific PCR.

Ex. 1008 at page 1070, Abstract (Methods).

As discussed supra, Lapidus ‘178 in view of De Luca, Olson, and Leung disclose the
limitations of claim 9. Leung also discloses evaluation of human DNA from feces, including the
detection of an epigenetic modification (hypermethylated DNA) in at least 7 tumor-related genes
(APC, ATM, hMLH1, sFRP2, HLTF, MGMT, and GSTP1). A person of ordinary skill in the art
would understand that ‘sFRP2’ as taught by Leung and ‘SFRP2’ as stated in claim 10 are the
same gene. Thus, Leung teaches that before the time of filing, it was routine in the art to detect
epigenetic modification of the SFRP2 gene in feces. As such, a person of ordinary skill in the art
would be motivated to utilize the teachings of Leung to detect epigenetic modification of the
SFRP2 gene in feces as disclosed in claim 10. Ex. 1014 at paragraphs 171 and 173. A skilled
person would have a reasonable expectation of success to detect epigenetic modification of the
SFRP2 gene because Leung teaches that this evaluation is routine in the art. Id.

Leung therefore teaches the additional limitation of claim 10. Because the other
limitations of claim 10 are obvious for the reasons explained above for claim 9, claim 10 is also

obvious over Lapidus ‘178 in view of De Luca, Olson, and Leung.
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2. Lapidus ‘650 in view of De Luca, Olson, and Leung Renders Claim 10
Obvious

‘781 Patent, Claim 10 Lapidus ‘650 in view of De Luca, Olson,

and Leung

10. The method of claim 9, wherein the gene | Leung discloses that “[f]ecal samples were

is selected from the group consisting of collected prior to colonoscopy from 20
PHACTR3, NDRG4, FOXE1, GATAA4, patients with colorectal cancer, 30 patients
GPNMB, TFP12, SOX17, SYNE1, LAMA, with colorectal polyps, and 30 subjects with
MMP2, OSMR, SFRP2, and CDOI. normal colonic examination. Presence of

hypermethylated DNA in 7 tumor-related
genes (APC, ATM, hMLH1, sFRP2, HLTF,
MGMT, and GSTP1) in stool was analyzed
by methylation-specific PCR.

Ex. 1008 at page 1070, Abstract (Methods).

As discussed supra, Lapidus ‘650 in view of De Luca, Olson, and Leung disclose the
limitations of claim 9. Leung also discloses evaluation of human DNA from feces, including the
detection of an epigenetic modification (hypermethylated DNA) in at least 7 tumor-related genes
(APC, ATM, hMLH1, sFRP2, HLTF, MGMT, and GSTP1). A person of ordinary skill in the art
would understand that ‘sFRP2’ as taught by Leung and ‘SFRP2’ as stated in claim 10 are the
same gene. Thus, Leung teaches that before the time of filing, it was routine in the art to detect
epigenetic modification of the SFRP2 gene in feces. As such, a person of ordinary skill in the art
would be motivated to utilize the teachings of Leung to detect epigenetic modification of the
SFRP2 gene in feces as disclosed in claim 10. Ex. 1014 at paragraphs 171 and 173. A skilled
person would have a reasonable expectation of success to detect epigenetic modification of the
SFRP2 gene because Leung teaches that this evaluation is routine in the art. Id.

Leung therefore teaches the additional limitation of claim 10. Because the other
limitations of claim 10 are obvious for the reasons explained above for claim 9, claim 10 is also

obvious over Lapidus ‘650 in view of De Luca, Olson, and Leung.
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3. Abhlquist in view of De Luca, Olson, and Leung Renders Claim 10 Obvious

‘781 Patent, Claim 10 Ahlquist in view of De Luca, Olson, and
Leung
10. The method of claim 9, wherein the gene | Leung discloses that “[f]ecal samples were
is selected from the group consisting of collected prior to colonoscopy from 20
PHACTR3, NDRG4, FOXE1, GATAA4, patients with colorectal cancer, 30 patients
GPNMB, TFP12, SOX17, SYNE1, LAMA, with colorectal polyps, and 30 subjects with
MMP2, OSMR, SFRP2, and CDOI. normal colonic examination. Presence of

hypermethylated DNA in 7 tumor-related
genes (APC, ATM, hMLH1, sFRP2, HLTF,
MGMT, and GSTP1) in stool was analyzed
by methylation-specific PCR.

Ex. 1008 at page 1070, Abstract (Methods).

As discussed supra, Ahlquist in view of De Luca and Olson disclose the limitations of
claim 9. As discussed supra, Ahlquist discloses determining expression from the human gene by
testing for the presence of human DNA having an epigenetic modification. However,
Ahlquist/De Luca/Olson does not specifically disclose testing for a gene listed in claim 10.

Leung also discloses evaluation of human DNA from feces, including the detection of an
epigenetic modification (hypermethylated DNA) in at least 7 tumor-related genes (APC, ATM,
hMLH]1, sFRP2, HLTF, MGMT, and GSTP1). A person of ordinary skill in the art would
understand that ‘sFRP2’ as taught by Leung and ‘SFRP2’ as stated in claim 10 are the same
gene. Thus, Leung teaches that before the time of filing, it was routine in the art to detect
epigenetic modification of the SFRP2 gene in feces. As such, a person of ordinary skill in the art
would be motivated to utilize the teachings of Leung to detect epigenetic modification of the
SFRP2 gene in feces as disclosed in claim 10. Ex. 1014 at paragraphs 171 and 173. A skilled
person would have a reasonable expectation of success to detect epigenetic modification of the

SFRP2 gene because Leung teaches that this evaluation is routine in the art. Id.
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Leung therefore teaches the additional limitation of claim 10. Because the other
limitations of claim 10 are obvious for the reasons explained above for claim 9, claim 10 is also

obvious over Ahlquist in view of De Luca, Olson, and Leung.

4. O’Neill in view of De Luca, Olson, and Leung Renders Claim 10 Obvious

‘781 Patent, Claim 10 O’Neill in view of De Luca, Olson, and
Leung
10. The method of claim 9, wherein the gene | Leung discloses that “[f]ecal samples were
is selected from the group consisting of collected prior to colonoscopy from 20
PHACTR3, NDRG4, FOXE1, GATAA4, patients with colorectal cancer, 30 patients
GPNMB, TFP12, SOX17, SYNE1, LAMA, with colorectal polyps, and 30 subjects with
MMP2, OSMR, SFRP2, and CDOI. normal colonic examination. Presence of

hypermethylated DNA in 7 tumor-related
genes (APC, ATM, hMLH1, sFRP2, HLTF,
MGMT, and GSTP1) in stool was analyzed
by methylation-specific PCR.

Ex. 1008 at page 1070, Abstract (Methods).

As discussed supra, O’Neill in view of De Luca, Olson, and Leung disclose the
limitations of claim 9. Leung also discloses evaluation of human DNA from feces, including the
detection of an epigenetic modification (hypermethylated DNA) in at least 7 tumor-related genes
(APC, ATM, hMLH1, sFRP2, HLTF, MGMT, and GSTP1). A person of ordinary skill in the art
would understand that ‘sFRP2’ as taught by Leung and ‘SFRP2’ as stated in claim 10 are the
same gene. Thus, Leung teaches that before the time of filing, it was routine in the art to detect
epigenetic modification of the SFRP2 gene in feces. As such, a person of ordinary skill in the art
would be motivated to utilize the teachings of Leung to detect epigenetic modification of the
SFRP2 gene in feces as disclosed in claim 10. Ex. 1014 at paragraphs 171 and 173. A skilled
person would have a reasonable expectation of success to detect epigenetic modification of the

SFRP2 gene because Leung teaches that this evaluation is routine in the art. Id.
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Leung therefore teaches the additional limitation of claim 10. Because the other
limitations of claim 10 are obvious for the reasons explained above for claim 9, claim 10 is also

obvious over O’Neill in view of De Luca, Olson, and Leung.

K. Dependent Claim 11

1. Lapidus ‘178 in view of De Luca, Olson, and Leung Renders Claim 11

Obvious
‘781 Patent, Claim 11 Lapidus ‘178 in view of De Luca, Olson,
and Leung

11. The method of claim 5, wherein testing Leung discloses that “[t]he presence of

the nucleic acid for the presence of human methylated DNA in stool was detected

DNA having an epigenetic modification by methylation-specific PCR (MSP). Briefly,

comprises modifying the nucleic acid with 2 pg of DNA was chemically modified to

bisulfate ions under conditions wherein convert all unmethylated cytosine to uracil by

unmethylated cytosine is converted to uracil. | the EZ DNA methylation kit (Zymo Research,
Orange, CA). Ex. 1008 at page 1071, second
column, first full paragraph.

As discussed supra, Lapidus ‘178 in view of De Luca, Olson, and Leung disclose the
limitations of claim 5. Leung also discloses evaluation of human DNA from feces. Further,
Leung teaches that methylated DNA in stool was detected by methylation-specific PCR that
utilized the EZ DNA methylation kit from Zymo Research in which “2 ug of DNA was
chemically modified to convert all unmethylated cytosine to uracil.”

It is well known in the art that the EZ DNA methylation kit from Zymo Research utilizes
bisulfate ions for modifying the nucleic acid with under conditions wherein unmethylated
cytosine is converted to uracil. Ex. 1014 at paragraphs 171 and 173. Thus, Leung teaches that
before the time of filing, it was routine in the art to modify nucleic acid with bisulfate ions under
conditions wherein unmethylated cytosine is converted to uracil in order to test for epigenetic
modifications. As such, a person of ordinary skill in the art would be motivated to utilize the
teachings of Leung to modify nucleic acid with bisulfate ions under conditions wherein

unmethylated cytosine is converted to uracil in order to test for epigenetic modifications as
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disclosed in claim 11. Id. A skilled person would have a reasonable expectation of success to
modify nucleic acid with bisulfate ions under conditions wherein unmethylated cytosine is
converted to uracil in order to test for epigenetic modifications because Leung teaches that this
evaluation is routine in the art. Id.

Leung therefore teaches the additional limitation of claim 11. Because the other
limitations of claim 11 are obvious for the reasons explained above for claim 5, claim 11 is also

obvious over Lapidus ‘178 in view of De Luca, Olson, and Leung.

2. Lapidus ‘650 in view of De Luca, Olson, and Leung Renders Claim 11

Obvious
‘781 Patent, Claim 11 Lapidus ‘650 in view of De Luca, Olson,
and Leung

11. The method of claim 5, wherein testing Leung discloses that “[t]he presence of

the nucleic acid for the presence of human methylated DNA in stool was detected

DNA having an epigenetic modification by methylation-specific PCR (MSP). Briefly,

comprises modifying the nucleic acid with 2 pg of DNA was chemically modified to

bisulfate ions under conditions wherein convert all unmethylated cytosine to uracil by

unmethylated cytosine is converted to uracil. | the EZ DNA methylation kit (Zymo Research,
Orange, CA). Ex. 1008 at page 1071, second
column, first full paragraph.

As discussed supra, Lapidus ‘650 in view of De Luca, Olson, and Leung disclose the
limitations of claim 5. Leung also discloses evaluation of human DNA from feces. Further,
Leung teaches that methylated DNA in stool was detected by methylation-specific PCR that
utilized the EZ DNA methylation kit from Zymo Research in which “2 ug of DNA was
chemically modified to convert all unmethylated cytosine to uracil.”

It is well known in the art that the EZ DNA methylation kit from Zymo Research utilizes
bisulfate ions for modifying the nucleic acid with under conditions wherein unmethylated
cytosine is converted to uracil. Ex. 1014 at paragraphs 171 and 173. Thus, Leung teaches that
before the time of filing, it was routine in the art to modify nucleic acid with bisulfate ions under

conditions wherein unmethylated cytosine is converted to uracil in order to test for epigenetic
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modifications. As such, a person of ordinary skill in the art would be motivated to utilize the
teachings of Leung to modify nucleic acid with bisulfate ions under conditions wherein
unmethylated cytosine is converted to uracil in order to test for epigenetic modifications as
disclosed in claim 11. Id. A skilled person would have a reasonable expectation of success to
modify nucleic acid with bisulfate ions under conditions wherein unmethylated cytosine is
converted to uracil in order to test for epigenetic modifications because Leung teaches that this
evaluation is routine in the art. Id.

Leung therefore teaches the additional limitation of claim 11. Because the other
limitations of claim 11 are obvious for the reasons explained above for claim 5, claim 11 is also

obvious over Lapidus ‘650 in view of De Luca, Olson, and Leung.

3. Abhlquist in view of De Luca, Olson, and Leung Renders Claim 11 Obvious

‘781 Patent, Claim 11 Ahlquist in view of De Luca, Olson, and
Leung

11. The method of claim 5, wherein testing Leung discloses that “[t]he presence of

the nucleic acid for the presence of human methylated DNA in stool was detected

DNA having an epigenetic modification by methylation-specific PCR (MSP). Briefly,

comprises modifying the nucleic acid with 2 pg of DNA was chemically modified to

bisulfate ions under conditions wherein convert all unmethylated cytosine to uracil by

unmethylated cytosine is converted to uracil. | the EZ DNA methylation kit (Zymo Research,
Orange, CA). Ex. 1008 at page 1071, second
column, first full paragraph.

As discussed supra, Ahlquist in view of De Luca and Olson disclose the limitations of
claim 5. As discussed supra, Ahlquist discloses determining expression from the human gene by
testing for the presence of human DNA having an epigenetic modification. However,
Ahlquist/De Luca/Olson does not specifically disclose modifying the nucleic acid with bisulfate
ions under conditions wherein unmethylated cytosine is converted to uracil.

Leung also discloses evaluation of human DNA from feces. Further, Leung teaches that

methylated DNA in stool was detected by methylation-specific PCR that utilized the EZ DNA
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methylation kit from Zymo Research in which “2 pg of DNA was chemically modified to
convert all unmethylated cytosine to uracil.”

It is well known in the art that the EZ DNA methylation kit from Zymo Research utilizes
bisulfate ions for modifying the nucleic acid with under conditions wherein unmethylated
cytosine is converted to uracil. Ex. 1014 at paragraphs 171 and 173. Thus, Leung teaches that
before the time of filing, it was routine in the art to modify nucleic acid with bisulfate ions under
conditions wherein unmethylated cytosine is converted to uracil in order to test for epigenetic
modifications. As such, a person of ordinary skill in the art would be motivated to utilize the
teachings of Leung to modify nucleic acid with bisulfate ions under conditions wherein
unmethylated cytosine is converted to uracil in order to test for epigenetic modifications as
disclosed in claim 11. Id. A skilled person would have a reasonable expectation of success to
modify nucleic acid with bisulfate ions under conditions wherein unmethylated cytosine is
converted to uracil in order to test for epigenetic modifications because Leung teaches that this
evaluation is routine in the art. Id.

Leung therefore teaches the additional limitation of claim 11. Because the other
limitations of claim 11 are obvious for the reasons explained above for claim 5, claim 11 is also

obvious over Ahlquist in view of De Luca, Olson, and Leung.

4. O’Neill in view of De Luca, Olson, and Leung Renders Claim 11 Obvious

‘781 Patent, Claim 11 O’Neill in view of De Luca, Olson, and
Leung

11. The method of claim 5, wherein testing Leung discloses that “[t]he presence of

the nucleic acid for the presence of human methylated DNA in stool was detected

DNA having an epigenetic modification by methylation-specific PCR (MSP). Briefly,

comprises modifying the nucleic acid with 2 pg of DNA was chemically modified to

bisulfate ions under conditions wherein convert all unmethylated cytosine to uracil by

unmethylated cytosine is converted to uracil. | the EZ DNA methylation kit (Zymo Research,
Orange, CA). Ex. 1008 at page 1071, second
column, first full paragraph.
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As discussed supra, O’Neill in view of De Luca, Olson, and Leung disclose the
limitations of claim 5. Leung also discloses evaluation of human DNA from feces. Further,
Leung teaches that methylated DNA in stool was detected by methylation-specific PCR that
utilized the EZ DNA methylation kit from Zymo Research in which “2 ug of DNA was
chemically modified to convert all unmethylated cytosine to uracil.”

It is well known in the art that the EZ DNA methylation kit from Zymo Research utilizes
bisulfate ions for modifying the nucleic acid with under conditions wherein unmethylated
cytosine is converted to uracil. Ex. 1014 at paragraphs 171 and 173. Thus, Leung teaches that
before the time of filing, it was routine in the art to modify nucleic acid with bisulfate ions under
conditions wherein unmethylated cytosine is converted to uracil in order to test for epigenetic
modifications. As such, a person of ordinary skill in the art would be motivated to utilize the
teachings of Leung to modify nucleic acid with bisulfate ions under conditions wherein
unmethylated cytosine is converted to uracil in order to test for epigenetic modifications as
disclosed in claim 11. Id. A skilled person would have a reasonable expectation of success to
modify nucleic acid with bisulfate ions under conditions wherein unmethylated cytosine is
converted to uracil in order to test for epigenetic modifications because Leung teaches that this
evaluation is routine in the art. Id.

Leung therefore teaches the additional limitation of claim 11. Because the other
limitations of claim 11 are obvious for the reasons explained above for claim 5, claim 11 is also

obvious over O’Neill in view of De Luca, Olson, and Leung.

L. Dependent Claim 12
1. Lapidus ‘178 Anticipates Claim 12

‘781 Patent, Claim 12 Lapidus ‘178
12. The method of claim 4, wherein Lapidus ‘178 describes “DNA or RNA may
determining expression from the human gene | be isolated from the homogenate using
comprises measuring an amount of RNA methods known in the art. Subsequent tests
expressed from the gene. may be performed on the isolated DNA and

RNA.” Ex. 1002 at column 9, lines 47-49.
Furthermore, Lapidus ‘178 describes that

“[n]on-limiting examples of useful known
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assay protocols include those disclosed in
U.S. Pat. Nos. 5,137,806 (detection of
sequences in selected DNA molecules),
5,348,855 (assay for nucleic acid sequences),
5,512,441 (detection of mutant alleles),
5,272,057 and 5,380,645 (RFLP analysis),
5,527,676 (detection of p53 gene sequences),
5,330,892 (detection of MCC gene
sequences), 5,352,775 (detection of APC gene
sequences), 5,532,108 (detection of DCC
gene sequences), and in W096/08514
(monoclonal antibodies against human colon
carcinoma-associated antigens), the
disclosures of each of which are incorporated
by reference herein.” Id. at column 6, line 58

—column 7, line 2.

Lapidus ‘178 describes determining expression from the human gene comprises
measuring an amount of RNA expressed from the gene. In particular, Lapidus ‘178 describes
that RNA can be isolated according to methods known in the art and that testing may be
performed on the isolated RNA. One of ordinary skill in the art would understand that RNA
expression from a particular gene, especially one utilized for the possible detection of colon
cancer, could be an assay included in such evaluations.

As discussed supra, Lapidus ‘178 expressly incorporates by reference dozens of assays
on nucleic acids, including those described in U.S. Pat. Nos. 5,137,806, 5,348,855, 5,512,441,
5,272,057, 5,380,645, 5,527,676, 5,330,892, 5,352,775, and 5,532,108. For instance, U.S. Patent
No. 5,527,676 (Ex. 1013; incorporated by reference into Lapidus ‘178 at column 6, lines 63-64)
provides a teaching that relatively little expression of p5S3 mRNA was observed compared to
other tumors. This low level of expression of p53 was specific in that c-myc, histone H3, and
phosphoglycerate kinase mRNAs were expressed in these four tumors at levels similar to those

seen in other colorectal tumors and at least as high as in non-neoplastic colonic mucosa. A
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person of ordinary skill in the art understands that such assay involves determining expression
from a human gene by measuring an amount of RNA expressed from the gene extraction of
nucleic acid in order to perform the assay. Ex. 1014 at paragraph 179. Thus, Lapidus ‘178
describes assays for determining expression from human gene comprising measuring an amount
of RNA expressed from the gene.

Lapidus 178 therefore describes the additional limitations of claim 12 of the “781 Patent.
Because the other limitations of claim 12 are anticipated for the reasons explained above for

claims 1, 3, and 4, claim 12 is also anticipated by Lapidus “178.

2. Lapidus ‘650 Anticipates Claim 12

‘781 Patent, Claim 12 Lapidus ‘650
12. The method of claim 4, wherein Lapidus ‘650 describes “DNA or RNA may
determining expression from the human gene | be isolated from the homogenate using
comprises measuring an amount of RNA methods known in the art. Subsequent tests
expressed from the gene. may be performed on the isolated DNA and

RNA.” Ex. 1003 at column 8, lines 22-25.
Furthermore, Lapidus ‘650 describes that
“[n]on-limiting examples of useful known
assay protocols include those disclosed in
U.S. Pat. No. 5,137,806 (detection of
sequences in selected DNA molecules), U.S.
Pat. No. 5,348,855 (assay for nucleic acid
sequences), U.S. Pat. No. 5,512,441
(detection of mutant alleles), U.S. Pat. No.
5,272,057 and U.S. Pat. No. 5,380,645 (RFLP
analysis), U.S. Pat. No. 5,527,676 (detection
of p53 gene sequences), U.S. Pat. No.
5,330,892 (detection of MCC gene
sequences), U.S. Pat. No. 5,352,775
(detection of APC gene sequences), U.S. Pat.
No. 5,532,108 (detection of DCC gene
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sequences), and in W096/08514 (monoclonal
antibodies against human colon carcinoma-
associated antigens), the disclosures of each

of which are incorporated by reference

herein.” Id. at column 6, lines 15-28.

Lapidus ‘650 describes determining expression from the human gene comprises
measuring an amount of RNA expressed from the gene. In particular, Lapidus ‘650 describes
that RNA can be isolated according to methods known in the art and that testing may be
performed on the isolated RNA. One of ordinary skill in the art would understand that RNA
expression from a particular gene, especially one utilized for the possible detection of colon
cancer, could be an assay included in such evaluations.

As discussed supra, Lapidus ‘650 expressly incorporates by reference dozens of assays
on nucleic acids, including those described in U.S. Pat. Nos. 5,137,806, 5,348,855, 5,512,441,
5,272,057, 5,380,645, 5,527,676, 5,330,892, 5,352,775, and 5,532,108. For instance, U.S. Patent
No. 5,527,676 (Ex. 1013; incorporated by reference into Lapidus ‘650 at column 6, lines 15-26)
provides a teaching that relatively little expression of p5S3 mRNA was observed compared to
other tumors. This low level of expression of p53 was specific in that c-myc, histone H3, and
phosphoglycerate kinase mRNAs were expressed in these four tumors at levels similar to those
seen in other colorectal tumors and at least as high as in non-neoplastic colonic mucosa. A
person of ordinary skill in the art understands that such assay involves determining expression
from a human gene by measuring an amount of RNA expressed from the gene extraction of
nucleic acid in order to perform the assay. Ex. 1014 at paragraph 179. Thus, Lapidus ‘650
describes assays for determining expression from human gene comprising measuring an amount
of RNA expressed from the gene.

Lapidus ‘650 therefore describes the additional limitations of claim 12 of the “781 Patent.
Because the other limitations of claim 12 are anticipated for the reasons explained above for

claims 1, 3, and 4, claim 12 is also anticipated by Lapidus ‘650.
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3. Lapidus ‘178 Renders Claim 12 Obvious

‘781 Patent, Claim 12

Lapidus ‘178

12. The method of claim 4, wherein
determining expression from the human gene
comprises measuring an amount of RNA

expressed from the gene.

Lapidus ‘178 discloses “DNA or RNA may
be isolated from the homogenate using
methods known in the art. Subsequent tests
may be performed on the isolated DNA and
RNA.” Ex. 1002 at column 9, lines 47-49.
Furthermore, Lapidus ‘178 discloses that
“[n]on-limiting examples of useful known
assay protocols include those disclosed in
U.S. Pat. Nos. 5,137,806 (detection of
sequences in selected DNA molecules),
5,348,855 (assay for nucleic acid sequences),
5,512,441 (detection of mutant alleles),
5,272,057 and 5,380,645 (RFLP analysis),
5,527,676 (detection of p53 gene sequences),
5,330,892 (detection of MCC gene
sequences), 5,352,775 (detection of APC gene
sequences), 5,532,108 (detection of DCC
gene sequences), and in W096/08514
(monoclonal antibodies against human colon
carcinoma-associated antigens), the
disclosures of each of which are incorporated
by reference herein.” Id. at column 6, line 58

—column 7, line 2.

In the alternative to the assertion that Lapidus ‘178 anticipates claim 12, Lapidus ‘178

further renders claim 12 obvious.

Lapidus ‘178 discloses determining expression from the human gene comprises

measuring an amount of RNA expressed from the gene. In particular, Lapidus ‘178 discloses

that RNA can be isolated according to methods known in the art and that testing may be
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performed on the isolated RNA. One of ordinary skill in the art would understand that RNA
expression from a particular gene, especially one utilized for the possible detection of colon
cancer, could be an assay included in such evaluations. Ex. 1014 at paragraphs 179-180.

As discussed supra, Lapidus ‘178 expressly incorporates by reference dozens of assays
on nucleic acids, including those described in U.S. Pat. Nos. 5,137,806, 5,348,855, 5,512,441,
5,272,057, 5,380,645, 5,527,676, 5,330,892, 5,352,775, and 5,532,108. For instance, U.S. Patent
No. 5,527,676 (Ex. 1013; incorporated by reference into Lapidus ‘178 at column 6, lines 63-64)
provides a teaching that relatively little expression of p5S3 mRNA was observed compared to
other tumors. This low level of expression of p53 was specific in that c-myc, histone H3, and
phosphoglycerate kinase mRNAs were expressed in these four tumors at levels similar to those
seen in other colorectal tumors and at least as high as in non-neoplastic colonic mucosa. A
person of ordinary skill in the art understands that such assay involves determining expression
from a human gene by measuring an amount of RNA expressed from the gene extraction of
nucleic acid in order to perform the assay. Ex. 1014 at paragraph 179. Thus, Lapidus ‘178
discloses assays for determining expression from human gene comprising measuring an amount
of RNA expressed from the gene.

Lapidus 178 therefore describes the additional limitations of claim 12 of the “781 Patent.
Because the other limitations of claim 12 are obvious for the reasons explained above for claims

1, 3, and 4, claim 12 is obvious over Lapidus ‘178.

4. Lapidus ‘650 Renders Claim 12 Obvious

‘781 Patent, Claim 12 Lapidus ‘650
12. The method of claim 4, wherein Lapidus ‘650 describes “DNA or RNA may
determining expression from the human gene | be isolated from the homogenate using
comprises measuring an amount of RNA methods known in the art. Subsequent tests
expressed from the gene. may be performed on the isolated DNA and

RNA.” Ex. 1003 at column 8, lines 22-25.
Furthermore, Lapidus ‘650 describes that
“[n]on-limiting examples of useful known

assay protocols include those disclosed in
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U.S. Pat. No. 5,137,806 (detection of
sequences in selected DNA molecules), U.S.
Pat. No. 5,348,855 (assay for nucleic acid
sequences), U.S. Pat. No. 5,512,441
(detection of mutant alleles), U.S. Pat. No.
5,272,057 and U.S. Pat. No. 5,380,645 (RFLP
analysis), U.S. Pat. No. 5,527,676 (detection
of p53 gene sequences), U.S. Pat. No.
5,330,892 (detection of MCC gene
sequences), U.S. Pat. No. 5,352,775
(detection of APC gene sequences), U.S. Pat.
No. 5,532,108 (detection of DCC gene
sequences), and in W096/08514 (monoclonal
antibodies against human colon carcinoma-
associated antigens), the disclosures of each
of which are incorporated by reference

herein.” Id. at column 6, lines 15-28.

In the alternative to the assertion that Lapidus ‘650 anticipates claim 12, Lapidus ‘650
further renders claim 12 obvious.

Lapidus ‘650 discloses determining expression from the human gene comprises
measuring an amount of RNA expressed from the gene. In particular, Lapidus ‘650 discloses
that RNA can be isolated according to methods known in the art and that testing may be
performed on the isolated RNA. One of ordinary skill in the art would understand that RNA
expression from a particular gene, especially one utilized for the possible detection of colon
cancer, could be an assay included in such evaluations. Ex. 1014 at paragraphs 179-180.

As discussed supra, Lapidus ‘650 expressly incorporates by reference dozens of assays
on nucleic acids, including those described in U.S. Pat. Nos. 5,137,806, 5,348,855, 5,512,441,
5,272,057, 5,380,645, 5,527,676, 5,330,892, 5,352,775, and 5,532,108. For instance, U.S. Patent
No. 5,527,676 (Ex. 1013; incorporated by reference into Lapidus ‘650 at column 6, lines 15-26)

provides a teaching that relatively little expression of p5S3 mRNA was observed compared to
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other tumors. This low level of expression of p53 was specific in that c-myc, histone H3, and
phosphoglycerate kinase mRNAs were expressed in these four tumors at levels similar to those
seen in other colorectal tumors and at least as high as in non-neoplastic colonic mucosa. A
person of ordinary skill in the art understands that such assay involves determining expression
from a human gene by measuring an amount of RNA expressed from the gene extraction of
nucleic acid in order to perform the assay. Ex. 1014 at paragraph 179. Thus, Lapidus ‘650
discloses assays for determining expression from human gene comprising measuring an amount
of RNA expressed from the gene.

Lapidus ‘650 therefore describes the additional limitations of claim 12 of the “781 Patent.
Because the other limitations of claim 12 are obvious for the reasons explained above for claims

1, 3, and 4, claim 12 is obvious over Lapidus ‘650.

5. Lapidus ‘178 in view of De Luca, Olson, and Leung Renders Claim 12

Obvious
‘781 Patent, Claim 12 Lapidus ‘178 in view of De Luca, Olson,
and Leung
12. The method of claim 4, wherein Lapidus ‘178 discloses “[m]ethods of the
determining expression from the human gene | invention are used to prepare a stool sample
comprises measuring an amount of RNA followed by detection of a deletion or other
expressed from the gene. mutation in the p53 tumor suppressor gene.

... DNA or RNA may optionally be isolated
from the sample according to methods known
in the art.” Ex. 1002 at column 9, line 62 —

column 10, line 6.

Leung discloses that “COX-2 expression in
stool samples was detected by RT-PCR.
Messenger RNA was extracted from stool

samples by the QIAamp Viral Mini Spin Kit
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(Qiagen).” Ex. 1008 at page 1071, second

column, second full paragraph.

As discussed supra, Lapidus ‘178 in view of De Luca and Olson disclose the limitations
of claim 4. As discussed supra, Lapidus ‘178 and Olson discloses testing human DNA and/or
RNA from portions of a fecal sample. Lapidus ‘178 discloses determining expression from the
human gene comprises measuring an amount of RNA expressed from the gene. In particular,
Lapidus ‘178 discloses that RNA can be isolated according to methods known in the art and that
testing may be performed on the isolated RNA. One of ordinary skill in the art would understand
that RNA expression from a particular gene, especially one utilized for the possible detection of
colon cancer, could be an assay included in such evaluations. Ex. 1014 at paragraph 179.

Even if Lapidus ‘178 is determined to not specifically disclose determining expression
from the human gene comprises measuring an amount of RNA expressed from the gene, Leung
removes this deficiency.

Leung also discloses evaluation of nucleic acid from feces. Further, Leung teaches that
mRNA was evaluated from stool to determine expression of cyclooxygenase-2 (COX-2). Thus,
Leung teaches that before the time of filing, it was routine in the art to test RNA from stool to
determine expression from the COX-2 gene. As such, a person of ordinary skill in the art would
be motivated to utilize the teachings of Leung to determine expression from the human gene
comprises measuring an amount of RNA expressed from the gene as disclosed in claim 12. Ex.
1014 at paragraph 181. A skilled person would have a reasonable expectation of success to
determine expression from the human gene comprises measuring an amount of RNA expressed
from the gene because Leung teaches that this testing is routine in the art. Id.

Leung therefore teaches the additional limitation of claim 12. Because the other
limitations of claim 12 are obvious for the reasons explained above for claim 4, claim 12 is also

obvious over Lapidus ‘178 in view of De Luca, Olson, and Leung.
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6. Lapidus ‘650 in view of De Luca, Olson, and Leung Renders Claim 12

Obvious
‘781 Patent, Claim 12 Lapidus ‘650 in view of De Luca, Olson,
and Leung
12. The method of claim 4, wherein Lapidus ‘650 discloses “[m]ethods of the
determining expression from the human gene | invention are used to prepare a stool sample
comprises measuring an amount of RNA followed by detection of a deletion or other
expressed from the gene. mutation in the p53 tumor suppressor gene.”

... DNA or RNA may optionally be isolated
from the sample according to methods known

in the art.” Id. at column 8, lines 39-50.

Leung discloses that “COX-2 expression in
stool samples was detected by RT-PCR.
Messenger RNA was extracted from stool
samples by the QIAamp Viral Mini Spin Kit
(Qiagen).” Ex. 1008 at page 1071, second

column, second full paragraph.

As discussed supra, Lapidus ‘650 in view of De Luca and Olson disclose the limitations
of claim 4. As discussed supra, Lapidus ‘650 and Olson discloses testing human DNA and/or
RNA from portions of a fecal sample. Lapidus ‘650 discloses determining expression from the
human gene comprises measuring an amount of RNA expressed from the gene. In particular,
Lapidus ‘650 discloses that RNA can be isolated according to methods known in the art and that
testing may be performed on the isolated RNA. One of ordinary skill in the art would understand
that RNA expression from a particular gene, especially one utilized for the possible detection of
colon cancer, could be an assay included in such evaluations. Ex. 1014 at paragraph 179.

Even if Lapidus ‘650 is determined to not specifically disclose determining expression
from the human gene comprises measuring an amount of RNA expressed from the gene, Leung

removes this deficiency.
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Leung also discloses evaluation of nucleic acid from feces. Further, Leung teaches that
mRNA was evaluated from stool to determine expression of cyclooxygenase-2 (COX-2). Thus,
Leung teaches that before the time of filing, it was routine in the art to test RNA from stool to
determine expression from the COX-2 gene. As such, a person of ordinary skill in the art would
be motivated to utilize the teachings of Leung to determine expression from the human gene
comprises measuring an amount of RNA expressed from the gene as disclosed in claim 12. Ex.
1014 at paragraph 181. A skilled person would have a reasonable expectation of success to
determine expression from the human gene comprises measuring an amount of RNA expressed
from the gene because Leung teaches that this testing is routine in the art. Id.

Leung therefore teaches the additional limitation of claim 12. Because the other
limitations of claim 12 are obvious for the reasons explained above for claim 4, claim 12 is also

obvious over Lapidus ‘650 in view of De Luca, Olson, and Leung.

7. Abhlquist in view of De Luca, Olson, and Leung Renders Claim 12 Obvious

‘781 Patent, Claim 12 Ahlquist in view of De Luca, Olson, and
Leung
12. The method of claim 4, wherein Leung discloses that “COX-2 expression in

determining expression from the human gene | stool samples was detected by RT-PCR.
comprises measuring an amount of RNA Messenger RNA was extracted from stool
expressed from the gene. samples by the QIAamp Viral Mini Spin Kit
(Qiagen).” Ex. 1008 at page 1071, second

column, second full paragraph.

As discussed supra, Ahlquist in view of De Luca and Olson disclose the limitations of
claim 4. As discussed supra, Ahlquist discloses testing the nucleic acid comprises determining
expression from a human gene. However, Ahlquist/De Luca/Olson does not specifically disclose
determining expression from the human gene comprising measuring an amount of RNA
expressed from the gene.

Leung also discloses evaluation of nucleic acid from feces. Further, Leung teaches that

mRNA was evaluated from stool to determine expression of cyclooxygenase-2 (COX-2). Thus,
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Leung teaches that before the time of filing, it was routine in the art to test RNA from stool to
determine expression from the COX-2 gene. As such, a person of ordinary skill in the art would
be motivated to utilize the teachings of Leung to determine expression from the human gene
comprises measuring an amount of RNA expressed from the gene as disclosed in claim 12. Ex.
1014 at paragraph 181. A skilled person would have a reasonable expectation of success to
determine expression from the human gene comprises measuring an amount of RNA expressed
from the gene because Leung teaches that this testing is routine in the art. Id.

Leung therefore teaches the additional limitation of claim 12. Because the other
limitations of claim 12 are obvious for the reasons explained above for claim 4, claim 12 is also

obvious over Ahlquist in view of De Luca, Olson, and Leung.

8. O’Neill in view of De Luca, Olson, and Leung Renders Claim 12 Obvious

‘781 Patent, Claim 12 O’Neill in view of De Luca, Olson, and
Leung
12. The method of claim 4, wherein Leung discloses that “COX-2 expression in

determining expression from the human gene | stool samples was detected by RT-PCR.
comprises measuring an amount of RNA Messenger RNA was extracted from stool
expressed from the gene. samples by the QIAamp Viral Mini Spin Kit
(Qiagen).” Ex. 1008 at page 1071, second

column, second full paragraph.

As discussed supra, O’Neill in view of De Luca and Olson disclose the limitations of
claim 4. As discussed supra, O’Neill and Olson discloses testing human DNA and/or RNA from
portions of a fecal sample. However, O’Neill/De Luca/Olson does not specifically disclose
determining expression from the human gene comprising measuring an amount of RNA
expressed from the gene.

Leung also discloses evaluation of nucleic acid from feces. Further, Leung teaches that
mRNA was evaluated from stool to determine expression of cyclooxygenase-2 (COX-2). Thus,
Leung teaches that before the time of filing, it was routine in the art to test RNA from stool to

determine expression from the COX-2 gene. As such, a person of ordinary skill in the art would
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be motivated to utilize the teachings of Leung to determine expression from the human gene
comprises measuring an amount of RNA expressed from the gene as disclosed in claim 12. Ex.
1014 at paragraph 181. A skilled person would have a reasonable expectation of success to
determine expression from the human gene comprises measuring an amount of RNA expressed
from the gene because Leung teaches that this testing is routine in the art. Id.

Leung therefore teaches the additional limitation of claim 12. Because the other
limitations of claim 12 are obvious for the reasons explained above for claim 4, claim 12 is also

obvious over O’Neill in view of De Luca, Olson, and Leung.

M. Dependent Claim 13

1. Lapidus ‘178 in view of De Luca, Olson, and Leung Renders Claim 13

Obvious
‘781 Patent, Claim 13 Lapidus ‘178 in view of De Luca, Olson,
and Leung
13. The method of claim 12, wherein Leung discloses that “COX-2 expression in

measuring an amount of RNA expressed from | stool samples was detected by RT-PCR.

the gene comprises reverse transcriptase Messenger RNA was extracted from stool
polymerase chain reaction (RT-PCR). samples by the QIAamp Viral Mini Spin Kit
(Qiagen).” Ex. 1008 at page 1071, second

column, second full paragraph.

As discussed supra, Lapidus ‘178 in view of De Luca, Olson, and Leung disclose the
limitations of claim 12. Leung discloses evaluation of nucleic acid from feces. Further, Leung
teaches that mRNA was evaluated from stool to determine expression of cyclooxygenase-2
(COX-2) via reverse transcriptase polymerase chain reaction (RT-PCR). Thus, Leung teaches
that before the time of filing, it was routine in the art to measure an amount of RNA expressed
from a gene using RT-PCR. As such, a person of ordinary skill in the art would be motivated to
utilize the teachings of Leung to measure an amount of RNA expressed from a gene using RT-
PCR as disclosed in claim 13. Ex. 1014 at paragraph 191. A skilled person would have a
reasonable expectation of success to measure an amount of RNA expressed {from a gene using

RT-PCR because Leung teaches that this testing is routine in the art. Id.
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Leung therefore teaches the additional limitation of claim 13. Because the other
limitations of claim 13 are obvious for the reasons explained above for claim 12, claim 13 is also

obvious over Lapidus ‘178 in view of De Luca, Olson, and Leung.

2. Lapidus ‘650 in view of De Luca, Olson, and Leung Renders Claim 13

Obvious
‘781 Patent, Claim 13 Lapidus ‘650 in view of De Luca, Olson,
and Leung
13. The method of claim 12, wherein Leung discloses that “COX-2 expression in

measuring an amount of RNA expressed from | stool samples was detected by RT-PCR.

the gene comprises reverse transcriptase Messenger RNA was extracted from stool
polymerase chain reaction (RT-PCR). samples by the QIAamp Viral Mini Spin Kit
(Qiagen).” Ex. 1008 at page 1071, second

column, second full paragraph.

As discussed supra, Lapidus ‘650 in view of De Luca, Olson, and Leung disclose the
limitations of claim 12. Leung discloses evaluation of nucleic acid from feces. Further, Leung
teaches that mRNA was evaluated from stool to determine expression of cyclooxygenase-2
(COX-2) via reverse transcriptase polymerase chain reaction (RT-PCR). Thus, Leung teaches
that before the time of filing, it was routine in the art to measure an amount of RNA expressed
from a gene using RT-PCR. As such, a person of ordinary skill in the art would be motivated to
utilize the teachings of Leung to measure an amount of RNA expressed from a gene using RT-
PCR as disclosed in claim 13. Ex. 1014 at paragraph 191. A skilled person would have a
reasonable expectation of success to measure an amount of RNA expressed {from a gene using
RT-PCR because Leung teaches that this testing is routine in the art. Id.

Leung therefore teaches the additional limitation of claim 13. Because the other
limitations of claim 13 are obvious for the reasons explained above for claim 12, claim 13 is also

obvious over Lapidus ‘650 in view of De Luca, Olson, and Leung.
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3. Abhlquist in view of De Luca, Olson, and Leung Renders Claim 13 Obvious

‘781 Patent, Claim 13 Ahlquist in view of De Luca, Olson, and
Leung
13. The method of claim 12, wherein Leung discloses that “COX-2 expression in

measuring an amount of RNA expressed from | stool samples was detected by RT-PCR.

the gene comprises reverse transcriptase Messenger RNA was extracted from stool
polymerase chain reaction (RT-PCR). samples by the QIAamp Viral Mini Spin Kit
(Qiagen).” Ex. 1008 at page 1071, second

column, second full paragraph.

As discussed supra, Ahlquist in view of De Luca, Olson, and Leung disclose the
limitations of claim 12. Leung discloses evaluation of nucleic acid from feces. Further, Leung
teaches that mRNA was evaluated from stool to determine expression of cyclooxygenase-2
(COX-2) via reverse transcriptase polymerase chain reaction (RT-PCR). Thus, Leung teaches
that before the time of filing, it was routine in the art to measure an amount of RNA expressed
from a gene using RT-PCR. As such, a person of ordinary skill in the art would be motivated to
utilize the teachings of Leung to measure an amount of RNA expressed from a gene using RT-
PCR as disclosed in claim 13. Ex. 1014 at paragraph 191. A skilled person would have a
reasonable expectation of success to measure an amount of RNA expressed {from a gene using
RT-PCR because Leung teaches that this testing is routine in the art. Id.

Leung therefore teaches the additional limitation of claim 13. Because the other
limitations of claim 13 are obvious for the reasons explained above for claim 12, claim 13 is also

obvious over Ahlquist in view of De Luca, Olson, and Leung.

4. O’Neill in view of De Luca, Olson, and Leung Renders Claim 13 Obvious

‘781 Patent, Claim 13 O’Neill in view of De Luca, Olson, and
Leung
13. The method of claim 12, wherein Leung discloses that “COX-2 expression in
measuring an amount of RNA expressed from | stool samples was detected by RT-PCR.
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the gene comprises reverse transcriptase

polymerase chain reaction (RT-PCR).

Messenger RNA was extracted from stool
samples by the QIAamp Viral Mini Spin Kit
(Qiagen).” Ex. 1008 at page 1071, second

column, second full paragraph.

As discussed supra, O’Neill in view of De Luca, Olson, and Leung disclose the

limitations of claim 12. Leung discloses evaluation of nucleic acid from feces. Further, Leung

teaches that mRNA was evaluated from stool to determine expression of cyclooxygenase-2

(COX-2) via reverse transcriptase polymerase chain reaction (RT-PCR). Thus, Leung teaches

that before the time of filing, it was routine in the art to measure an amount of RNA expressed

from a gene using RT-PCR. As such, a person of ordinary skill in the art would be motivated to

utilize the teachings of Leung to measure an amount of RNA expressed from a gene using RT-

PCR as disclosed in claim 13. Ex. 1014 at paragraph 191. A skilled person would have a

reasonable expectation of success to measure an amount of RNA expressed {from a gene using

RT-PCR because Leung teaches that this testing is routine in the art. Id.

Leung therefore teaches the additional limitation of claim 13. Because the other

limitations of claim 13 are obvious for the reasons explained above for claim 12, claim 13 is also

obvious over O’Neill in view of De Luca, Olson, and Leung.

N. Dependent Claim 14

1. Lapidus ‘178 in view of De Luca and Olson Renders Claim 14 Obvious

‘781 Patent, Claim 14

Lapidus ‘178 in view of De Luca, Olson,

and Leung

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.

Lapidus ‘178 discloses that after “a
circumferential surface or cross-sectional
sample of stool is obtained, it may be
homogenized by known methods to distribute
cells and cellular debris throughout the
sample. An assay then is performed on the

homogenate, or an extract of the homogenate,
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to detect the presence of cells and/or cellular
debris in the sample. The assay may be any
one or a combination of histological cellular
assays, antibody based immunoassays (or
other formats) designed to detect the presence
of a molecule characteristic of transformation
such as a protein, or DNA-based assays for
detecting mutations or genetic characteristics
indicative of colorectal cancer.” Ex. 1002 at
column 6, lines 45-56. Lapidus ‘178
discloses that “an assay performed on at least
a circumferential surface or cross-sectional
portion of stool may be an assay to detect the
presence of elevated levels of
carcinoembryonic antigen shed from cells
lining the colon. Such an assay may also
comprise detecting the presence of occult
blood.” Id. at column 3, lines 26-30. Lapidus
‘178 discloses that “[i]f a fecal occult blood
assay is to be performed, the buffer may
contain chemical compounds which react with
blood to produce a color, the intensity of
which can be measured. Buffers useful for
detecting the presence of fecal occult blood
are known in the art.” Id. at column 9, lines

40-45.

De Luca discloses “collection of faeces
samples, particularly for laboratory
immunological tests, for qualitative or

quantitative determination of one or more
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analytes, such as haemoglobin...”. Ex. 1006
at [0001]. De Luca discloses “[t]he extraction
tube for collection of faeces samples,
according to the invention, comprises a
container body hollow on the inside for
containing a buffer solution and faeces
samples, a top cap applied to the top end of
the container body and provided with a
threaded small rod for sampling of faeces
samples and a bottom cap applied removably
to the bottom end of the container body. Id.
at [0019]. Further, De Luca discloses that
“the extraction tube [] is positioned in a
special housing [] of an automatic machine
for immunological tests and then the bottom
cap [] is removed so as to allow removal of
the buffer solution [] containing the faeces
samples by a probe of the automatic

machine.” Id. at [0048].

As discussed supra, Lapidus ‘178 discloses removing a portion of the fecal sample to
produce a removed portion. As discussed supra, the ‘removed portion’ could take a number of
forms, a cross-sectional portion, a circumferential surface portion, and/or a layer of the voided
stool sample. Lapidus ‘178 then describes that an assay can be performed on the removed
portion to detect the presence of elevated levels of carcinoembryonic antigen (i.e., CEA), which
is a known blood protein and is evaluated to detect the presence of occult blood. Furthermore,
Lapidus ‘178 discloses that “[i]f a fecal occult blood assay is to be performed, the buffer may
contain chemical compounds which react with blood to produce a color, the intensity of which
can be measured. Buffers useful for detecting the presence of fecal occult blood are known in the

art.” A person of ordinary skill in the art would understand that such fecal occult blood assays
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test for an amount of a blood protein (hemoglobin) that is present in a sample. Ex. 1014 at

paragraph 197.

Moreover, as discussed supra, a person of ordinary skill in the art would have been

motivated to test the removed portion of the fecal sample for hemoglobin by utilizing the fecal

immunochemical blood tests taught by De Luca. Id. at paragraph 201. To this end, De Luca also

discloses testing a removed portion of the fecal sample for hemoglobin, albeit with the more

effective fecal immunochemical blood tests. Therefore, one skilled in the art would recognize

that Lapidus ‘178 in view of De Luca disclose all of the requirements for the testing step

contained in the second limitation of claim 3 of the “781 Patent. Id. at paragraph 201.

Because the other limitations of claim 14 would have been obvious for the reasons

explained above for claim 3, claim 14 also would have been obvious to a person of ordinary skill

in the art in view of Lapidus ‘178 in view of De Luca and Olson.

2. Lapidus ‘650 in view of De Luca and Olson Renders Claim 14 Obvious

‘781 Patent, Claim 14

Lapidus ‘650 in view of De Luca, Olson,

and Leung

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.

Lapidus ‘650 discloses “[o]nce a cross-
sectional stool sample is obtained, it may be
homogenized by known methods to distribute
cells and cellular debris throughout the
sample. An assay then is performed on the
homogenate, or an extract of the homogenate,
to detect the presence of cells and/or cellular
debris in the sample. The assay may be any
one or a combination of histological cellular
assays, antibody based immunoassays (or
other formats) designed to detect the presence
of a molecule characteristic of transformation
such as a protein, or DNA-based assays for

detecting mutations or genetic characteristics
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indicative of colorectal cancer”. Ex. 1003 at
column 6, lines 1-11. Lapidus ‘650 discloses
that “an assay performed on at least a cross-
sectional portion of stool may be an assay to
detect the presence of elevated levels of
carcinoembryonic antigen shed from cells
lining the colon. Such an assay may also
comprise detecting the presence of occult
blood.” Id. at column 3, lines 4-9. Lapidus
‘650 discloses that “[i]f a fecal occult blood
assay is to be performed, the buffer may
contain chemical compounds which react with
blood to produce a color, the intensity of
which can be measured. Buffers useful for
detecting the presence of fecal occult blood
are known in the art.” Id. at column 8, lines

13-18.

De Luca discloses “collection of faeces
samples, particularly for laboratory
immunological tests, for qualitative or
quantitative determination of one or more
analytes, such as haemoglobin...”. Ex. 1006
at [0001]. De Luca discloses “[t]he extraction
tube for collection of faeces samples,
according to the invention, comprises a
container body hollow on the inside for
containing a buffer solution and faeces
samples, a top cap applied to the top end of
the container body and provided with a

threaded small rod for sampling of faeces
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samples and a bottom cap applied removably
to the bottom end of the container body. Id.
at [0019]. Further, De Luca discloses that
“the extraction tube [] is positioned in a
special housing [] of an automatic machine
for immunological tests and then the bottom
cap [] is removed so as to allow removal of
the buffer solution [] containing the faeces
samples by a probe of the automatic

machine.” Id. at [0048].

Lapidus ‘650 discloses removing a portion of the fecal sample to produce a removed
portion. As discussed supra, the ‘removed portion’ could take a number of forms, a cross-
sectional portion, a circumferential surface portion, and/or a layer of the voided stool sample.
Lapidus ‘650 then discloses that an assay can be performed on the removed portion to detect the
presence of elevated levels of carcinoembryonic antigen (i.e., CEA), which is a known blood
protein. Further, Lapidus ‘650 discloses that an assay can be performed on the removed portion
to detect the presence of occult blood. “Current non-invasive diagnostic methods involve
assaying stool samples for the presence of fecal occult blood or for elevated levels of
carcinoembryonic antigen, both of which are suggestive of the presence of colorectal cancer.”
Id. at column 1, lines 55-58. A person of ordinary skill in the art would understand that such
fecal occult blood assays test for an amount of a blood protein (hemoglobin) that is present in a
sample. Ex. 1014 at paragraph 197.

Moreover, as discussed supra, a person of ordinary skill in the art would have been
motivated to test the removed portion of the fecal sample for hemoglobin by utilizing the fecal
immunochemical blood tests taught by De Luca. Id. at paragraph 201. To this end, De Luca also
discloses testing a removed portion of the fecal sample for hemoglobin, albeit with the more
effective fecal immunochemical blood tests. Therefore, one skilled in the art would recognize
that Lapidus ‘650 in view of De Luca disclose all of the requirements for the testing step

contained in the second limitation of claim 3 of the ‘781 Patent. Id. at paragraph 201.

245



Patent Owner's Ex. 2003, Page 1136

Because the other limitations of claim 14 would have been obvious for the reasons

explained above for claim 3, claim 14 also would have been obvious to a person of ordinary skill

in the art in view of Lapidus ‘650 in view of De Luca and Olson.

3. Ahlquist in view of De Luca and Olson Renders Claim 14 Obvious

‘781 Patent, Claim 14

Ahlquist in view of De Luca and Olson

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.

Ahlquist discloses for occult blood testing
that “[t]he manufacturer that developed the
Hemoccult and HemoccultSensa cards,
without rehydration, trained technicians on-
site at the Mayo Clinic. As recommended by
the manufacturer, the technicians added the
catalyst solution to cards stored at ambient
temperature within 48 to 72 hours of
collection. We defined a spreading
(enlarging) blue color in 60 seconds in any
window of the cards as a positive result and
any other result as negative.” Ex. 1004 at
page 5, at heading ‘Occult Blood Testing.’
Ahlquist discloses that “[d]etection
sensitivities for the 290 screen-relevant
neoplasms found among all 3764 evaluable
participants were 10% (95% CI, 7% to 13%)
with Hemoccult and 18% (CI, 13% to 22%)
with HemoccultSensa (P < 0.001). Based on
all 3474 participants without screenrelevant
neoplasia, the Hemoccult specificity of 98%
(CL, 98% to 99%) was slightly higher than
that of HemoccultSensa (97% [CI, 96% to
97%]) (P <0.001). Hemoccult and
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HemoccultSensa positivity rates for the 39
patients with colorectal cancer or high-grade
dysplasia were 33% (CI, 19% to 48%) and
44% (CI, 28% to 59%), respectively (P =
0.100). For the 251 patients with adenomas 1
cm or larger, the positivity rates were 6%
(CL 3% to 9%) versus 14% (CI, 9% to 18%)
(P=0.001).” Id. at pages 6-y, under heading
‘Occult Blood Testing: Hemoccult versus

HemoccultSensa.’

De Luca discloses “collection of faeces
samples, particularly for laboratory
immunological tests, for qualitative or
quantitative determination of one or more
analytes, such as haemoglobin...”. Ex. 1006
at [0001]. De Luca discloses “[t]he extraction
tube for collection of faeces samples,
according to the invention, comprises a
container body hollow on the inside for
containing a buffer solution and faeces
samples, a top cap applied to the top end of
the container body and provided with a
threaded small rod for sampling of faeces
samples and a bottom cap applied removably
to the bottom end of the container body. Id.
at [0019]. Further, De Luca discloses that
“the extraction tube [] is positioned in a
special housing [] of an automatic machine
for immunological tests and then the bottom

cap [] is removed so as to allow removal of
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the buffer solution [] containing the faeces
samples by a probe of the automatic

machine.” Id. at [0048].

As discussed supra, Ahlquist in view of De Luca and Olson disclose the limitations of
claim 3. Further, Ahlquist discloses testing the removed portion of the fecal sample for a
concentration of hemoglobin in the removed portion. As discussed supra, Ahlquist discloses that
the patients collected stool and then “smeared stool” onto Hemoccult and HemoccultSensa cards.
This smeared stool sample corresponds to the ‘removed portion’ of the fecal sample. Further,
Ahlquist discloses that occult blood testing was performed on the Hemoccult and
HemoccultSensa cards. It is well known in the art that occult blood testing refers to analyzing
for the presence of blood proteins such as hemoglobin. Ex. 1014 at paragraph 199.

Moreover, as discussed supra, a person of ordinary skill in the art would have been
motivated to test the removed portion of the fecal sample for a blood protein by utilizing the
fecal immunochemical blood tests taught by De Luca and as suggested by Ahlquist instead of the
guaiac-based Hemoccult and HemoccultSensa tests of Ahlquist. Ex. 1014 at paragraph 201. To
this end, De Luca also discloses testing a removed portion of the fecal sample for hemoglobin,
albeit with the more effective fecal immunochemical blood tests.

Because the other limitations of claim 14 would have been obvious for the reasons
explained above for claim 3, claim 14 also would have been obvious to a person of ordinary skill

in the art in view of Ahlquist in view of De Luca and Olson.

4. O’Neill in view of De Luca and Olson Renders Claim 14 Obvious

‘781 Patent, Claim 14 O’Neill in view of De Luca, and Olson
14. The method of claim 3, wherein testing O’Neill discloses “a method and apparatus for
for an amount of a blood protein in the removing cellular material from faecal stools
removed portion comprises testing for a and a container for collecting faecal stools.”

concentration of hemoglobin in the removed | Ex. 1005 at page 1, lines 5-7. O’Neill
portion. discloses that “[e]xfoliated epithelial cells

consist of cellular components, such as DNA,
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RNA and proteins, which potentially provide
a multiplicity of approaches to identifying and
monitoring unhealthy conditions of the
epithelium as exemplified by colorectal
cancer, polyps and ulcerative colitis. The
facile recovery of such cells makes possible
the application of a wide variety of test
procedures for qualitative and/or quantitative
analysis of, for example, DNA alterations,
gene expression and enzyme activity.” Id. at

page 1, lines 15-24.

De Luca discloses “collection of faeces
samples, particularly for laboratory
immunological tests, for qualitative or
quantitative determination of one or more
analytes, such as haemoglobin...”. Ex. 1006
at [0001]. De Luca discloses “[t]he extraction
tube for collection of faeces samples,
according to the invention, comprises a
container body hollow on the inside for
containing a buffer solution and faeces
samples, a top cap applied to the top end of
the container body and provided with a
threaded small rod for sampling of faeces
samples and a bottom cap applied removably
to the bottom end of the container body. Id.
at [0019]. Further, De Luca discloses that
“the extraction tube [] is positioned in a
special housing [] of an automatic machine

for immunological tests and then the bottom
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cap [] is removed so as to allow removal of
the buffer solution [] containing the faeces
samples by a probe of the automatic

machine.” Id. at [0048].

As discussed supra, O’Neill in view of De Luca and Olson disclose the limitations of
claim 3. O’Neill discloses testing the removed portion of cellular material from the fecal sample
for various components, such as DNA, RNA, and proteins. It is well known in the art that testing
such components from fecal samples could include analysis of hemoglobin via occult blood
testing, fecal immunochemical blood tests, and the like for evaluating colorectal cancer in
patients. Ex. 1014 at paragraphs 198 and 200-201.

Moreover, as discussed supra, a person of ordinary skill in the art would have been
motivated to test the removed portion of the fecal sample for hemoglobin by utilizing the fecal
immunochemical blood tests taught by De Luca. Ex. 1014 at paragraph 201. To this end, De
Luca also discloses testing a removed portion of the fecal sample for hemoglobin, albeit with the
more effective fecal immunochemical blood tests. Therefore, one skilled in the art would
recognize that O’Neill in view of De Luca disclose all of the requirements for the testing step
contained in the second limitation of claim 3 of the ‘781 Patent. Id.

Because the other limitations of claim 14 would have been obvious for the reasons
explained above for claim 3, claim 14 also would have been obvious to a person of ordinary skill

in the art in view of O’Neill in view of De Luca and Olson.

O. Dependent Claim 15
1. Lapidus ‘178 in view of De Luca and Olson Renders Claim 15 Obvious

‘781 Patent, Claim 15 Lapidus ‘178 in view of De Luca and Olson
15. The method of claim 14, wherein testing | Lapidus ‘178 discloses that after “a
for the concentration of hemoglobin circumferential surface or cross-sectional
comprises immunochemical detection of sample of stool is obtained, it may be
hemoglobin. homogenized by known methods to distribute

cells and cellular debris throughout the

250




Patent Owner's Ex. 2003, Page 1141

sample. An assay then is performed on the
homogenate, or an extract of the homogenate,
to detect the presence of cells and/or cellular
debris in the sample. The assay may be any
one or a combination of histological cellular
assays, antibody based immunoassays (or
other formats) designed to detect the presence
of a molecule characteristic of transformation
such as a protein, or DNA-based assays for
detecting mutations or genetic characteristics
indicative of colorectal cancer.” Ex. 1002 at
column 6, lines 45-56. Lapidus ‘178
discloses that “an assay performed on at least
a circumferential surface or cross-sectional
portion of stool may be an assay to detect the
presence of elevated levels of
carcinoembryonic antigen shed from cells
lining the colon. Such an assay may also
comprise detecting the presence of occult
blood.” Id. at column 3, lines 26-30. Lapidus
‘178 discloses that “[i]f a fecal occult blood
assay is to be performed, the buffer may
contain chemical compounds which react with
blood to produce a color, the intensity of
which can be measured. Buffers useful for
detecting the presence of fecal occult blood
are known in the art.” Id. at column 9, lines

40-45.

De Luca discloses “collection of faeces

samples, particularly for laboratory
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immunological tests, for qualitative or
quantitative determination of one or more
analytes, such as haemoglobin...”. Ex. 1006
at [0001]. De Luca discloses “[t]he extraction
tube for collection of faeces samples,
according to the invention, comprises a
container body hollow on the inside for
containing a buffer solution and faeces
samples, a top cap applied to the top end of
the container body and provided with a
threaded small rod for sampling of faeces
samples and a bottom cap applied removably
to the bottom end of the container body. Id.
at [0019]. Further, De Luca discloses that
“the extraction tube [] is positioned in a
special housing [] of an automatic machine
for immunological tests and then the bottom
cap [] is removed so as to allow removal of
the buffer solution [] containing the faeces
samples by a probe of the automatic

machine.” Id. at [0048].

As discussed supra, Lapidus ‘178 in view of De Luca and Olson disclose the limitations
of claim 14. Lapidus ‘178 discloses testing the removed portion of cellular material from the
fecal sample for various components, such as DNA, RNA, and proteins. It is well known in the
art that testing such components from fecal samples could include analysis of hemoglobin via
occult blood testing, fecal immunochemical blood tests, and the like for evaluating colorectal
cancer in patients. Ex. 1014 at paragraph 207.

Moreover, as discussed supra, a person of ordinary skill in the art would have been
motivated to test the removed portion of the fecal sample for hemoglobin by utilizing the fecal

immunochemical blood tests taught by De Luca. Id. at paragraphs 208 and 211. To this end, De
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Luca also discloses testing a removed portion of the fecal sample for hemoglobin, albeit with the
more effective fecal immunochemical blood tests. Therefore, one skilled in the art would
recognize that Lapidus ‘178 in view of De Luca disclose all of the requirements for the testing
step contained in the second limitation of claim 3 of the ‘781 Patent. Id.

Because the other limitations of claim 15 would have been obvious for the reasons
explained above for claim 14, claim 15 also would have been obvious to a person of ordinary skill

in the art in view of Lapidus ‘178 in view of De Luca and Olson.

2. Lapidus ‘650 in view of De Luca and Olson Renders Claim 15 Obvious

‘781 Patent, Claim 15 Lapidus ‘650 in view of De Luca and Olson
15. The method of claim 14, wherein testing Lapidus ‘650 discloses “[o]nce a cross-
for the concentration of hemoglobin sectional stool sample is obtained, it may be
comprises immunochemical detection of homogenized by known methods to distribute
hemoglobin. cells and cellular debris throughout the

sample. An assay then is performed on the
homogenate, or an extract of the homogenate,
to detect the presence of cells and/or cellular
debris in the sample. The assay may be any
one or a combination of histological cellular
assays, antibody based immunoassays (or
other formats) designed to detect the presence
of a molecule characteristic of transformation
such as a protein, or DNA-based assays for
detecting mutations or genetic characteristics
indicative of colorectal cancer”. Id. at column
6, lines 1-11. Lapidus ‘650 discloses that “an
assay performed on at least a cross-sectional
portion of stool may be an assay to detect the
presence of elevated levels of

carcinoembryonic antigen shed from cells
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lining the colon. Such an assay may also
comprise detecting the presence of occult
blood.” Id. at column 3, lines 4-9. Lapidus
‘650 discloses that “[i]f a fecal occult blood
assay is to be performed, the buffer may
contain chemical compounds which react with
blood to produce a color, the intensity of
which can be measured. Buffers useful for
detecting the presence of fecal occult blood
are known in the art.” Id. at column 8, lines

13-18.

De Luca discloses “collection of faeces
samples, particularly for laboratory
immunological tests, for qualitative or
quantitative determination of one or more
analytes, such as haemoglobin...”. Ex. 1006
at [0001]. De Luca discloses “[t]he extraction
tube for collection of faeces samples,
according to the invention, comprises a
container body hollow on the inside for
containing a buffer solution and faeces
samples, a top cap applied to the top end of
the container body and provided with a
threaded small rod for sampling of faeces
samples and a bottom cap applied removably
to the bottom end of the container body. Id.
at [0019]. Further, De Luca discloses that
“the extraction tube [] is positioned in a
special housing [] of an automatic machine

for immunological tests and then the bottom
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cap [] is removed so as to allow removal of
the buffer solution [] containing the faeces
samples by a probe of the automatic

machine.” Id. at [0048].

As discussed supra, Lapidus ‘650 in view of De Luca and Olson disclose the limitations
of claim 14. Lapidus ‘650 discloses testing the removed portion of cellular material from the
fecal sample for various components, such as DNA, RNA, and proteins. It is well known in the
art that testing such components from fecal samples could include analysis of hemoglobin via
occult blood testing, fecal immunochemical blood tests, and the like for evaluating colorectal
cancer in patients. Ex. 1014 at paragraph 207.

Moreover, as discussed supra, a person of ordinary skill in the art would have been
motivated to test the removed portion of the fecal sample for hemoglobin by utilizing the fecal
immunochemical blood tests taught by De Luca. Id. at paragraphs 208 and 211. To this end, De
Luca also discloses testing a removed portion of the fecal sample for hemoglobin, albeit with the
more effective fecal immunochemical blood tests. Therefore, one skilled in the art would
recognize that Lapidus ‘650 in view of De Luca disclose all of the requirements for the testing
step contained in the second limitation of claim 3 of the ‘781 Patent. /d.

Because the other limitations of claim 15 would have been obvious for the reasons
explained above for claim 14, claim 15 also would have been obvious to a person of ordinary skill

in the art in view of Lapidus ‘650 in view of De Luca and Olson.

3. Ahlquist in view of De Luca and Olson Renders Claim 15 Obvious

‘781 Patent, Claim 15 Ahlquist in view of De Luca and Olson
15. The method of claim 14, wherein testing | Ahlquist discloses for occult blood testing
for the concentration of hemoglobin that “[t]he manufacturer that developed the
comprises immunochemical detection of Hemoccult and HemoccultSensa cards,
hemoglobin. without rehydration, trained technicians on-

site at the Mayo Clinic. As recommended by

the manufacturer, the technicians added the
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catalyst solution to cards stored at ambient
temperature within 48 to 72 hours of
collection. We defined a spreading
(enlarging) blue color in 60 seconds in any
window of the cards as a positive result and
any other result as negative.” Ex. 1004 at
page 5, at heading ‘Occult Blood Testing.’
Ahlquist discloses that “[d]etection
sensitivities for the 290 screen-relevant
neoplasms found among all 3764 evaluable
participants were 10% (95% CI, 7% to 13%)
with Hemoccult and 18% (CI, 13% to 22%)
with HemoccultSensa (P < 0.001). Based on
all 3474 participants without screenrelevant
neoplasia, the Hemoccult specificity of 98%
(CL, 98% to 99%) was slightly higher than
that of HemoccultSensa (97% [CI, 96% to
97%]) (P <0.001). Hemoccult and
HemoccultSensa positivity rates for the 39
patients with colorectal cancer or high-grade
dysplasia were 33% (CI, 19% to 48%) and
44% (CI, 28% to 59%), respectively (P =
0.100). For the 251 patients with adenomas 1
cm or larger, the positivity rates were 6%
(CL 3% to 9%) versus 14% (CI, 9% to 18%)
(P=0.001).” Id. at pages 6-y, under heading
‘Occult Blood Testing: Hemoccult versus

HemoccultSensa.’

De Luca discloses “collection of faeces

samples, particularly for laboratory
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immunological tests, for qualitative or
quantitative determination of one or more
analytes, such as haemoglobin...”. Ex. 1006
at [0001]. De Luca discloses “[t]he extraction
tube for collection of faeces samples,
according to the invention, comprises a
container body hollow on the inside for
containing a buffer solution and faeces
samples, a top cap applied to the top end of
the container body and provided with a
threaded small rod for sampling of faeces
samples and a bottom cap applied removably
to the bottom end of the container body. Id.
at [0019]. Further, De Luca discloses that
“the extraction tube [] is positioned in a
special housing [] of an automatic machine
for immunological tests and then the bottom
cap [] is removed so as to allow removal of
the buffer solution [] containing the faeces
samples by a probe of the automatic

machine.” Id. at [0048].

As discussed supra, Ahlquist in view of De Luca and Olson disclose the limitations of
claim 14. Further, Ahlquist discloses testing the removed portion of the fecal sample for a
concentration of hemoglobin in the removed portion. As discussed supra, Ahlquist discloses that
the patients collected stool and then “smeared stool” onto Hemoccult and HemoccultSensa cards.
This smeared stool sample corresponds to the ‘removed portion’ of the fecal sample. Further,
Ahlquist discloses that occult blood testing was performed on the Hemoccult and
HemoccultSensa cards. It is well known in the art that occult blood testing refers to analyzing

for the presence of blood proteins such as hemoglobin. Ex. 1014 at paragraph 209.
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Moreover, as discussed supra, a person of ordinary skill in the art would have been
motivated to test the removed portion of the fecal sample for a blood protein by utilizing the
fecal immunochemical blood tests taught by De Luca and as suggested by Ahlquist instead of the
guaiac-based Hemoccult and HemoccultSensa tests of Ahlquist. Id. at paragraphs 208-209 and
211.

Because the other limitations of claim 15 would have been obvious for the reasons
explained above for claim 14, claim 15 also would have been obvious to a person of ordinary skill

in the art in view of Ahlquist in view of De Luca and Olson.

4. O’Neill in view of De Luca and Olson Renders Claim 15 Obvious

‘781 Patent, Claim 15 O’Neill in view of De Luca and Olson
15. The method of claim 14, wherein testing O’Neill discloses “a method and apparatus for
for the concentration of hemoglobin removing cellular material from faecal stools
comprises immunochemical detection of and a container for collecting faecal stools.”
hemoglobin. Ex. 1005 at page 1, lines 5-7. O’Neill

discloses that “[e]xfoliated epithelial cells
consist of cellular components, such as DNA,
RNA and proteins, which potentially provide
a multiplicity of approaches to identifying and
monitoring unhealthy conditions of the
epithelium as exemplified by colorectal
cancer, polyps and ulcerative colitis. The
facile recovery of such cells makes possible
the application of a wide variety of test
procedures for qualitative and/or quantitative
analysis of, for example, DNA alterations,
gene expression and enzyme activity.” Id. at

page 1, lines 15-24.
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De Luca discloses “collection of faeces
samples, particularly for laboratory
immunological tests, for qualitative or
quantitative determination of one or more
analytes, such as haemoglobin...”. Ex. 1006
at [0001]. De Luca discloses “[t]he extraction
tube for collection of faeces samples,
according to the invention, comprises a
container body hollow on the inside for
containing a buffer solution and faeces
samples, a top cap applied to the top end of
the container body and provided with a
threaded small rod for sampling of faeces
samples and a bottom cap applied removably
to the bottom end of the container body. Id.
at [0019]. Further, De Luca discloses that
“the extraction tube [] is positioned in a
special housing [] of an automatic machine
for immunological tests and then the bottom
cap [] is removed so as to allow removal of
the buffer solution [] containing the faeces
samples by a probe of the automatic

machine.” Id. at [0048].

As discussed supra, O’Neill in view of De Luca and Olson disclose the limitations of
claim 14. O’Neill discloses testing the removed portion of cellular material from the fecal
sample for various components, such as DNA, RNA, and proteins. It is well known in the art
that testing such components from fecal samples could include analysis of hemoglobin via occult
blood testing, fecal immunochemical blood tests, and the like for evaluating colorectal cancer in

patients. Ex. 1014 at paragraph 210.
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Moreover, as discussed supra, a person of ordinary skill in the art would have been
motivated to test the removed portion of the fecal sample for hemoglobin by utilizing the fecal
immunochemical blood tests taught by De Luca. Id. at paragraphs 208 and 211. To this end, De
Luca also discloses testing a removed portion of the fecal sample for hemoglobin, albeit with the
more effective fecal immunochemical blood tests. Therefore, one skilled in the art would
recognize that O’Neill in view of De Luca disclose all of the requirements for the testing step
contained in the second limitation of claim 3 of the ‘781 Patent. Id. at paragraph 211.

Because the other limitations of claim 15 would have been obvious for the reasons
explained above for claim 14, claim 15 also would have been obvious to a person of ordinary skill

in the art in view of O’Neill in view of De Luca and Olson.

P. Dependent Claim 16

1. Lapidus ‘178 in view of De Luca, Olson, and Hoepffner Renders Claim 16

Obvious
‘781 Patent, Claim 16 Lapidus ‘178 in view of De Luca, Olson,
and Hoepffner
16. The method of claim 14, wherein the Hoepffner discloses that “the sensitivity of
removed portion of the fecal sample is [various] tests to detect faecal Hb was 37.0%,

considered positive for the presence of blood | 74.0% and 77.7% for the Guaiac-based test,

when the concentration of hemoglobin the bedside IFOBT and the ELISA (cut-off

detected in the removed portion is at least 5 <10 ng/mL) respectively.” Ex. 1009, p. 148,

ng/ml. second column, first full paragraph (emphasis
added).

As discussed supra, Lapidus ‘178 in view of De Luca and Olson disclose the limitations
of claim 14. In particular, Lapidus ‘178 and De Luca teach the evaluation of fecal samples
includes testing the removed portion of the fecal sample for the presence of blood by evaluating
proteins such as hemoglobin. However, Lapidus ‘178/De Luca do not teach a concentration of
hemoglobin that is associated with a positive result.

Hoepffner removes this deficiency. Hoepffner analyzes concentration of hemoglobin in

fecal samples obtained from human patients via various methodologies such as guaiac-based
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tests, bedside-based immunochemical faecal occult blood tests (IFOBTs), and laboratory-based

IFOBTS that use an enzyme linked immunosorbent assay (ELISA) reader. Hoepffner discloses

that the fecal sample is considered positive for the presence of blood when the concentration of

hemoglobin detected in the removed portion is greater than or equal to10 ng/ml.

Since Lapidus ‘178 and De Luca teach evaluation of proteins such as hemoglobin to

determine a positive blood protein test, a person of ordinary skill in the art would have been

motivated to consult Hoepffner to determine a particular concentration of hemoglobin

corresponding to a positive result. Ex. 1014 at paragraph 219.

Moreover, a person of ordinary skill in the art would have been motivated to further

improve the sensitivity of the hemoglobin detection tests by reducing the amount of identified

hemoglobin that indicates a positive test. For instance, based on the teachings of Hoepffner, a

skilled artisan would want to reduce the amount of identified hemoglobin that indicates a

positive test to as low as possible (e.g., from 10 mg/mL to a value of “at least 5 ng/ml”). Such

motivation exists because a skilled artisan would desire to improve disease diagnosis in patients

with blood/hemoglobin in their stools. Ex. 1014 at paragraph 219.

Because the other limitations of claim 16 would have been obvious for the reasons

explained above for claim 14, claim 16 also would have been obvious to a person of ordinary skill

in the art in view of Lapidus ‘178 in view of De Luca, Olson, and Hoepffner.

2. Lapidus ‘650 in view of De Luca, Olson, and Hoepffner Renders Claim 16

Obvious

‘781 Patent, Claim 16

Lapidus ‘650 in view of De Luca, Olson,

and Hoepffner

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.

Hoepffner discloses that “the sensitivity of
[various] tests to detect faeccal Hb was 37.0%,
74.0% and 77.7% for the Guaiac-based test,
the bedside IFOBT and the ELISA (cut-off
<10 ng/mL) respectively.” Ex. 1009, p. 148,
second column, first full paragraph (emphasis

added).
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As discussed supra, Lapidus ‘650 in view of De Luca and Olson disclose the limitations
of claim 14. In particular, Lapidus ‘650 and De Luca teach the evaluation of fecal samples
includes testing the removed portion of the fecal sample for the presence of blood by evaluating
proteins such as hemoglobin. However, Lapidus ‘650/De Luca do not teach a concentration of
hemoglobin that is associated with a positive result.

Hoepffner removes this deficiency. Hoepffner analyzes concentration of hemoglobin in
fecal samples obtained from human patients via various methodologies such as guaiac-based
tests, bedside-based immunochemical faecal occult blood tests (IFOBTs), and laboratory-based
IFOBTS that use an enzyme linked immunosorbent assay (ELISA) reader. Hoepffner discloses
that the fecal sample is considered positive for the presence of blood when the concentration of
hemoglobin detected in the removed portion is greater than or equal to10 ng/ml.

Since Lapidus ‘650 and De Luca teach evaluation of proteins such as hemoglobin to
determine a positive blood protein test, a person of ordinary skill in the art would have been
motivated to consult Hoepffner to determine a particular concentration of hemoglobin
corresponding to a positive result. Ex. 1014 at paragraph 219.

Moreover, a person of ordinary skill in the art would have been motivated to further
improve the sensitivity of the hemoglobin detection tests by reducing the amount of identified
hemoglobin that indicates a positive test. For instance, based on the teachings of Hoepffner, a
skilled artisan would want to reduce the amount of identified hemoglobin that indicates a
positive test to as low as possible (e.g., from 10 mg/mL to a value of “at least 5 ng/ml”). Such
motivation exists because a skilled artisan would desire to improve disease diagnosis in patients
with blood/hemoglobin in their stools. Ex. 1014 at paragraph 219.

Because the other limitations of claim 16 would have been obvious for the reasons
explained above for claim 14, claim 16 also would have been obvious to a person of ordinary skill

in the art in view of Lapidus ‘650 in view of De Luca, Olson, and Hoepffner.
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3. Abhlquist in view of De Luca, Olson, and Hoepffner Renders Claim 16

Obvious
‘781 Patent, Claim 16 Ahlquist in view of De Luca, Olson, and
Hoepffner
16. The method of claim 14, wherein the Hoepffner discloses that “the sensitivity of
removed portion of the fecal sample is [various] tests to detect faecal Hb was 37.0%,

considered positive for the presence of blood | 74.0% and 77.7% for the Guaiac-based test,

when the concentration of hemoglobin the bedside IFOBT and the ELISA (cut-off

detected in the removed portion is at least 5 <10 ng/mL) respectively.” Ex. 1009, p. 148,

ng/ml. second column, first full paragraph (emphasis
added).

As discussed supra, Ahlquist in view of De Luca and Olson disclose the limitations of
claim 14. In particular, Ahlquist and De Luca teach the evaluation of fecal samples discloses
testing the removed portion of the fecal sample for the presence of blood by evaluating
hemoglobin. However, Ahlquist/De Luca do not teach a concentration of hemoglobin that is
associated with a positive result.

Hoepffner removes this deficiency. Hoepffner analyzes concentration of hemoglobin in
fecal samples obtained from human patients via various methodologies such as guaiac-based
tests, bedside-based immunochemical faecal occult blood tests (IFOBTs), and laboratory-based
IFOBTS that use an enzyme linked immunosorbent assay (ELISA) reader. Hoepffner discloses
that the fecal sample is considered positive for the presence of blood when the concentration of
hemoglobin detected in the removed portion is at 10 ng/ml.

Since Ahlquist and De Luca teach evaluation of hemoglobin to determine a positive
blood protein test, a person of ordinary skill in the art would have been motivated to consult
Hoepffner to determine a particular concentration of hemoglobin corresponding to a positive
result. Ex. 1014 at paragraph 219.

Moreover, a person of ordinary skill in the art would have been motivated to further
improve the sensitivity of the hemoglobin detection tests by reducing the amount of identified
hemoglobin that indicates a positive test. For instance, based on the teachings of Hoepffner, a

skilled artisan would want to reduce the amount of identified hemoglobin that indicates a
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positive test to as low as possible (e.g., from 10 mg/mL to a value of “at least 5 ng/ml”). Such
motivation exists because a skilled artisan would desire to improve disease diagnosis in patients
with blood/hemoglobin in their stools. Ex. 1014 at paragraph 219.

Because the other limitations of claim 16 would have been obvious for the reasons
explained above for claim 14, claim 16 also would have been obvious to a person of ordinary skill

in the art in view of Ahlquist in view of De Luca, Olson, and Hoepffner.

4. O’Neill in view of De Luca, Olson, and Hoepffner Renders Claim 16 Obvious

‘781 Patent, Claim 16 O’Neill in view of De Luca, Olson, and
Hoepffner
16. The method of claim 14, wherein the Hoepffner discloses that “the sensitivity of
removed portion of the fecal sample is [various] tests to detect faecal Hb was 37.0%,

considered positive for the presence of blood | 74.0% and 77.7% for the Guaiac-based test,

when the concentration of hemoglobin the bedside IFOBT and the ELISA (cut-off

detected in the removed portion is at least 5 <10 ng/mL) respectively.” Ex. 1009, p. 148,

ng/ml. second column, first full paragraph (emphasis
added).

As discussed supra, O’Neill in view of De Luca and Olson disclose the limitations of
claim 14. In particular, O’Neill and De Luca teach the evaluation of fecal samples includes
testing the removed portion of the fecal sample for the presence of blood by evaluating proteins
such as hemoglobin. However, O’Neill/De Luca do not teach a concentration of hemoglobin that
is associated with a positive result.

Hoepffner removes this deficiency. Hoepffner analyzes concentration of hemoglobin in
fecal samples obtained from human patients via various methodologies such as guaiac-based
tests, bedside-based immunochemical faecal occult blood tests (IFOBTs), and laboratory-based
IFOBTS that use an enzyme linked immunosorbent assay (ELISA) reader. Hoepffner discloses
that the fecal sample is considered positive for the presence of blood when the concentration of

hemoglobin detected in the removed portion is at 10 ng/ml.
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Since O’Neill and De Luca teach evaluation of proteins such as hemoglobin to determine
a positive blood protein test, a person of ordinary skill in the art would have been motivated to
consult Hoepffner to determine a particular concentration of hemoglobin corresponding to a
positive result. Ex. 1014 at paragraph 219.

Moreover, a person of ordinary skill in the art would have been motivated to further
improve the sensitivity of the hemoglobin detection tests by reducing the amount of identified
hemoglobin that indicates a positive test. For instance, based on the teachings of Hoepffner, a
skilled artisan would want to reduce the amount of identified hemoglobin that indicates a
positive test to as low as possible (e.g., from 10 mg/mL to a value of “at least 5 ng/ml”). Such
motivation exists because a skilled artisan would desire to improve disease diagnosis in patients
with blood/hemoglobin in their stools. Ex. 1014 at paragraph 219.

Because the other limitations of claim 16 would have been obvious for the reasons
explained above for claim 14, claim 16 also would have been obvious to a person of ordinary skill

in the art in view of O’Neill in view of De Luca, Olson, and Hoepffner.

Q. Dependent Claim 17

1. Lapidus ‘178 in view of De Luca, Olson, and Hoepffner Renders Claim 17
Obvious

‘781 Patent, Claim 17

Lapidus ‘178 in view of De Luca, Olson,

and Hoepffner

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.

Hoepffner discloses that “the sensitivity of
[various] tests to detect faeccal Hb was 37.0%,
74.0% and 77.7% for the Guaiac-based test,
the bedside IFOBT and the ELISA (cut-off
<10 ng/mL) respectively.” Ex. 1009, p. 148,
second column, first full paragraph (emphasis

added).

As discussed supra, Lapidus ‘178 in view of De Luca and Olson disclose the limitations

of claim 14. In particular, Lapidus ‘178 and De Luca teach the evaluation of fecal samples

includes testing the removed portion of the fecal sample for the presence of blood by evaluating
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proteins such as hemoglobin. However, Lapidus ‘178/De Luca do not teach a concentration of

hemoglobin that is associated with a positive result.

Hoepffner removes this deficiency. Hoepffner analyzes concentration of hemoglobin in

fecal samples obtained from human patients via various methodologies such as guaiac-based

tests, bedside-based immunochemical faecal occult blood tests (IFOBTs), and laboratory-based

IFOBTS that use an enzyme linked immunosorbent assay (ELISA) reader. Hoepffner discloses

that the fecal sample is considered positive for the presence of blood when the concentration of

hemoglobin detected in the removed portion is at 10 ng/ml.

Since Lapidus ‘178 and De Luca teach evaluation of proteins such as hemoglobin to

determine a positive blood protein test, a person of ordinary skill in the art would have been

motivated to consult Hoepffner to determine a particular concentration of hemoglobin

corresponding to a positive result, wherein the concentration is greater than or equal to 10 ng/ml.

Ex. 1014 at paragraph 219.

Because the other limitations of claim 17 would have been obvious for the reasons

explained above for claim 14, claim 17 also would have been obvious to a person of ordinary skill

in the art in view of Lapidus ‘178 in view of De Luca, Olson, and Hoepffner.

2. Lapidus ‘650 in view of De Luca, Olson, and Hoepffner Renders Claim 17

Obvious

‘781 Patent, Claim 17

Lapidus ‘650 in view of De Luca, Olson,

and Hoepffner

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.

Hoepffner discloses that “the sensitivity of
[various] tests to detect faeccal Hb was 37.0%,
74.0% and 77.7% for the Guaiac-based test,
the bedside IFOBT and the ELISA (cut-off
<10 ng/mL) respectively.” Ex. 1009, p. 148,
second column, first full paragraph (emphasis

added).
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As discussed supra, Lapidus ‘650 in view of De Luca and Olson disclose the limitations

of claim 14. In particular, Lapidus ‘650 and De Luca teach the evaluation of fecal samples

includes testing the removed portion of the fecal sample for the presence of blood by evaluating

proteins such as hemoglobin. However, Lapidus ‘650/De Luca do not teach a concentration of

hemoglobin that is associated with a positive result.

Hoepffner removes this deficiency. Hoepffner analyzes concentration of hemoglobin in

fecal samples obtained from human patients via various methodologies such as guaiac-based

tests, bedside-based immunochemical faecal occult blood tests (IFOBTs), and laboratory-based

IFOBTS that use an enzyme linked immunosorbent assay (ELISA) reader. Hoepffner discloses

that the fecal sample is considered positive for the presence of blood when the concentration of

hemoglobin detected in the removed portion is at 10 ng/ml.

Since Lapidus ‘650 and De Luca teach evaluation of proteins such as hemoglobin to

determine a positive blood protein test, a person of ordinary skill in the art would have been

motivated to consult Hoepffner to determine a particular concentration of hemoglobin

corresponding to a positive result, wherein the concentration is greater than or equal to 10 ng/ml.

Ex. 1014 at paragraph 219.

Because the other limitations of claim 17 would have been obvious for the reasons

explained above for claim 14, claim 17 also would have been obvious to a person of ordinary skill

in the art in view of Lapidus ‘650 in view of De Luca, Olson, and Hoepffner.

3. Abhlquist in view of De Luca, Olson, and Hoepffner Renders Claim 17

Obvious

‘781 Patent, Claim 17

Ahlquist in view of De Luca, Olson, and

Hoepffner

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.

Hoepffner discloses that “the sensitivity of
[various] tests to detect faeccal Hb was 37.0%,
74.0% and 77.7% for the Guaiac-based test,
the bedside IFOBT and the ELISA (cut-off
<10 ng/mL) respectively.” Ex. 1009, p. 148,
second column, first full paragraph (emphasis

added).
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As discussed supra, Ahlquist in view of De Luca and Olson disclose the limitations of
claim 14. In particular, Ahlquist and De Luca teach the evaluation of fecal samples discloses
testing the removed portion of the fecal sample for the presence of blood by evaluating
hemoglobin. However, Ahlquist/De Luca do not teach a concentration of hemoglobin that is
associated with a positive result.

Hoepffner removes this deficiency. Hoepffner analyzes concentration of hemoglobin in
fecal samples obtained from human patients via various methodologies such as guaiac-based
tests, bedside-based immunochemical faecal occult blood tests (IFOBTs), and laboratory-based
IFOBTS that use an enzyme linked immunosorbent assay (ELISA) reader. Hoepffner discloses
that the fecal sample is considered positive for the presence of blood when the concentration of
hemoglobin detected in the removed portion is at 10 ng/ml.

Since Ahlquist and De Luca teach evaluation of hemoglobin to determine a positive
blood protein test, a person of ordinary skill in the art would have been motivated to consult
Hoepffner to determine a particular concentration of hemoglobin corresponding to a positive
result, wherein the concentration is greater than or equal to 10 ng/ml. Ex. 1014 at paragraph 219.

Because the other limitations of claim 17 would have been obvious for the reasons
explained above for claim 14, claim 17 also would have been obvious to a person of ordinary skill

in the art in view of Ahlquist in view of De Luca, Olson, and Hoepffner.

4. O’Neill in view of De Luca, Olson, and Hoepffner Renders Claim 17 Obvious

‘781 Patent, Claim 17 O’Neill in view of De Luca, Olson, and
Hoepffner
17. The method of claim 14, wherein the Hoepffner discloses that “the sensitivity of
removed portion of the fecal sample is [various] tests to detect faecal Hb was 37.0%,

considered positive for the presence of blood | 74.0% and 77.7% for the Guaiac-based test,

when the concentration of hemoglobin the bedside IFOBT and the ELISA (cut-off

detected in the removed portion is at least 10 | <10 ng/mL) respectively.” Ex. 1009, p. 148,

ng/ml. second column, first full paragraph (emphasis
added).
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As discussed supra, O’Neill in view of De Luca and Olson disclose the limitations of
claim 14. In particular, O’Neill and De Luca teach the evaluation of fecal samples includes
testing the removed portion of the fecal sample for the presence of blood by evaluating proteins
such as hemoglobin. However, O’Neill/De Luca do not teach a concentration of hemoglobin that
is associated with a positive result.

Hoepffner removes this deficiency. Hoepffner analyzes concentration of hemoglobin in
fecal samples obtained from human patients via various methodologies such as guaiac-based
tests, bedside-based immunochemical faecal occult blood tests (IFOBTs), and laboratory-based
IFOBTS that use an enzyme linked immunosorbent assay (ELISA) reader. Hoepffner discloses
that the fecal sample is considered positive for the presence of blood when the concentration of
hemoglobin detected in the removed portion is at 10 ng/ml.

Since O’Neill and De Luca teach evaluation of proteins such as hemoglobin to determine
a positive blood protein test, a person of ordinary skill in the art would have been motivated to
consult Hoepffner to determine a particular concentration of hemoglobin corresponding to a
positive result, wherein the concentration is greater than or equal to 10 ng/ml. Ex. 1014 at
paragraph 219.

Because the other limitations of claim 17 would have been obvious for the reasons
explained above for claim 14, claim 17 also would have been obvious to a person of ordinary skill

in the art in view of O’Neill in view of De Luca, Olson, and Hoepffner.

R. Dependent Claim 18

1. Lapidus ‘178 in view of De Luca, Olson, and Hoepffner Renders Claim 18

Obvious
‘781 Patent, Claim 18 Lapidus ‘178 in view of De Luca, Olson,
and Hoepffner
18. The method of claim 14, wherein the Hoepffner discloses that “the sensitivity of
removed portion of the fecal sample is [various] tests to detect faecal Hb was 37.0%,
considered positive for the presence of blood | 74.0% and 77.7% for the Guaiac-based test,
when the concentration of hemoglobin the bedside IFOBT and the ELISA (cut-off
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detected in the removed portion is at least 20 | <10 ng/mL) respectively.” Ex. 1009, p. 148,
ng/ml. second column, first full paragraph (emphasis

added).

As discussed supra, Lapidus ‘178 in view of De Luca and Olson disclose the limitations
of claim 14. In particular, Lapidus ‘178 and De Luca teach the evaluation of fecal samples
includes testing the removed portion of the fecal sample for the presence of blood by evaluating
proteins such as hemoglobin. However, Lapidus ‘178/De Luca do not teach a concentration of
hemoglobin that is associated with a positive result.

Hoepffner removes this deficiency. Hoepffner analyzes concentration of hemoglobin in
fecal samples obtained from human patients via various methodologies such as guaiac-based
tests, bedside-based immunochemical faecal occult blood tests (IFOBTs), and laboratory-based
IFOBTS that use an enzyme linked immunosorbent assay (ELISA) reader. Hoepffner discloses
that the fecal sample is considered positive for the presence of blood when the concentration of
hemoglobin detected in the removed portion is at 10 ng/ml.

Since Lapidus ‘178 and De Luca teach evaluation of proteins such as hemoglobin to
determine a positive blood protein test, a person of ordinary skill in the art would have been
motivated to consult Hoepffner to determine a particular concentration of hemoglobin
corresponding to a positive result, wherein the concentration is greater than or equal to 10 ng/ml.

Ex. 1014 at paragraph 219.

2. Lapidus ‘650 in view of De Luca, Olson, and Hoepffner Renders Claim 18

Obvious
‘781 Patent, Claim 18 Lapidus ‘650 in view of De Luca, Olson,
and Hoepffner
18. The method of claim 14, wherein the Hoepffner discloses that “the sensitivity of
removed portion of the fecal sample is [various] tests to detect faecal Hb was 37.0%,

considered positive for the presence of blood | 74.0% and 77.7% for the Guaiac-based test,
when the concentration of hemoglobin the bedside IFOBT and the ELISA (cut-off
<10 ng/mL) respectively.” Ex. 1009, p. 148,
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detected in the removed portion is at least 20

ng/ml.

second column, first full paragraph (emphasis

added).

As discussed supra, Lapidus ‘650 in view of De Luca and Olson disclose the limitations

of claim 14. In particular, Lapidus ‘650 and De Luca teach the evaluation of fecal samples

includes testing the removed portion of the fecal sample for the presence of blood by evaluating

proteins such as hemoglobin. However, Lapidus ‘650/De Luca do not teach a concentration of

hemoglobin that is associated with a positive result.

Hoepffner removes this deficiency. Hoepffner analyzes concentration of hemoglobin in

fecal samples obtained from human patients via various methodologies such as guaiac-based

tests, bedside-based immunochemical faecal occult blood tests (IFOBTs), and laboratory-based

IFOBTS that use an enzyme linked immunosorbent assay (ELISA) reader. Hoepffner discloses

that the fecal sample is considered positive for the presence of blood when the concentration of

hemoglobin detected in the removed portion is at 10 ng/ml.

Since Lapidus ‘650 and De Luca teach evaluation of proteins such as hemoglobin to

determine a positive blood protein test, a person of ordinary skill in the art would have been

motivated to consult Hoepffner to determine a particular concentration of hemoglobin

corresponding to a positive result, wherein the concentration is greater than or equal to 10 ng/ml.

Ex. 1014 at paragraph 219.

3. Abhlquist in view of De Luca, Olson, and Hoepffner Renders Claim 18

Obvious

‘781 Patent, Claim 18

Ahlquist in view of De Luca, Olson, and

Hoepffner

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.

Hoepffner discloses that “the sensitivity of
[various] tests to detect faeccal Hb was 37.0%,
74.0% and 77.7% for the Guaiac-based test,
the bedside IFOBT and the ELISA (cut-off
<10 ng/mL) respectively.” Ex. 1009, p. 148,
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second column, first full paragraph (emphasis

added).

As discussed supra, Ahlquist in view of De Luca and Olson disclose the limitations of
claim 14. In particular, Ahlquist and De Luca teach the evaluation of fecal samples discloses
testing the removed portion of the fecal sample for the presence of blood by evaluating
hemoglobin. However, Ahlquist/De Luca do not teach a concentration of hemoglobin that is
associated with a positive result.

Hoepffner removes this deficiency. Hoepffner analyzes concentration of hemoglobin in
fecal samples obtained from human patients via various methodologies such as guaiac-based
tests, bedside-based immunochemical faecal occult blood tests (IFOBTs), and laboratory-based
IFOBTS that use an enzyme linked immunosorbent assay (ELISA) reader. Hoepffner discloses
that the fecal sample is considered positive for the presence of blood when the concentration of
hemoglobin detected in the removed portion is at 10 ng/ml.

Since Ahlquist and De Luca teach evaluation of hemoglobin to determine a positive
blood protein test, a person of ordinary skill in the art would have been motivated to consult
Hoepffner to determine a particular concentration of hemoglobin corresponding to a positive
result, wherein the concentration is greater than or equal to 10 ng/ml. Ex. 1014 at paragraph 219.

Because the other limitations of claim 18 would have been obvious for the reasons
explained above for claim 14, claim 18 also would have been obvious to a person of ordinary skill

in the art in view of Ahlquist in view of De Luca, Olson, and Hoepffner.

4. O’Neill in view of De Luca, Olson, and Hoepffner Renders Claim 18 Obvious

‘781 Patent, Claim 18 O’Neill in view of De Luca, Olson, and
Hoepffner
18. The method of claim 14, wherein the Hoepffner discloses that “the sensitivity of
removed portion of the fecal sample is [various] tests to detect faecal Hb was 37.0%,

considered positive for the presence of blood | 74.0% and 77.7% for the Guaiac-based test,
when the concentration of hemoglobin the bedside IFOBT and the ELISA (cut-off
<10 ng/mL) respectively.” Ex. 1009, p. 148,
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detected in the removed portion is at least 20 | second column, first full paragraph (emphasis

ng/ml. added).

As discussed supra, O’Neill in view of De Luca and Olson disclose the limitations of
claim 14. In particular, O’Neill and De Luca teach the evaluation of fecal samples includes
testing the removed portion of the fecal sample for the presence of blood by evaluating proteins
such as hemoglobin. However, O’Neill/De Luca do not teach a concentration of hemoglobin that
is associated with a positive result.

Hoepffner removes this deficiency. Hoepffner analyzes concentration of hemoglobin in
fecal samples obtained from human patients via various methodologies such as guaiac-based
tests, bedside-based immunochemical faecal occult blood tests (IFOBTs), and laboratory-based
IFOBTS that use an enzyme linked immunosorbent assay (ELISA) reader. Hoepffner discloses
that the fecal sample is considered positive for the presence of blood when the concentration of
hemoglobin detected in the removed portion is at 10 ng/ml.

Since O’Neill and De Luca teach evaluation of proteins such as hemoglobin to determine
a positive blood protein test, a person of ordinary skill in the art would have been motivated to
consult Hoepffner to determine a particular concentration of hemoglobin corresponding to a
positive result, wherein the concentration is greater than or equal to 10 ng/ml. Ex. 1014 at
paragraph 219.

Because the other limitations of claim 18 would have been obvious for the reasons
explained above for claim 14, claim 18 also would have been obvious to a person of ordinary skill

in the art in view of O’Neill in view of De Luca, Olson, and Hoepffner.

S. Dependent Claim 19

1. Lapidus ‘178 in view of De Luca, Olson, and Hoepffner Renders Claim 19

Obvious
‘781 Patent, Claim 19 Lapidus ‘178 in view of De Luca, Olson,
and Hoepffner
19. The method of claim 14, wherein the Hoepffner discloses that “the sensitivity of
removed portion of the fecal sample is [various] tests to detect faecal Hb was 37.0%,
considered positive for the presence of blood | 74.0% and 77.7% for the Guaiac-based test,
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when the concentration of hemoglobin the bedside IFOBT and the ELISA (cut-off

detected in the removed portion is at least 50 | <10 ng/mL) respectively.” Ex. 1009, p. 148,

ng/ml. second column, first full paragraph (emphasis
added).

As discussed supra, Lapidus ‘178 in view of De Luca and Olson disclose the limitations
of claim 14. In particular, Lapidus ‘178 and De Luca teach the evaluation of fecal samples
includes testing the removed portion of the fecal sample for the presence of blood by evaluating
proteins such as hemoglobin. However, Lapidus ‘178/De Luca do not teach a concentration of
hemoglobin that is associated with a positive result.

Hoepffner removes this deficiency. Hoepffner analyzes concentration of hemoglobin in
fecal samples obtained from human patients via various methodologies such as guaiac-based
tests, bedside-based immunochemical faecal occult blood tests (IFOBTs), and laboratory-based
IFOBTS that use an enzyme linked immunosorbent assay (ELISA) reader. Hoepffner discloses
that the fecal sample is considered positive for the presence of blood when the concentration of
hemoglobin detected in the removed portion is at 10 ng/ml.

Since Lapidus ‘178 and De Luca teach evaluation of proteins such as hemoglobin to
determine a positive blood protein test, a person of ordinary skill in the art would have been
motivated to consult Hoepffner to determine a particular concentration of hemoglobin
corresponding to a positive result, wherein the concentration is greater than or equal to 10 ng/ml.
Ex. 1014 at paragraph 219.

Because the other limitations of claim 19 would have been obvious for the reasons
explained above for claim 14, claim 19 also would have been obvious to a person of ordinary skill

in the art in view of Lapidus ‘178 in view of De Luca, Olson, and Hoepffner.
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2. Lapidus ‘650 in view of De Luca, Olson, and Hoepffner Renders Claim 19

Obvious

‘781 Patent, Claim 19

Lapidus ‘650 in view of De Luca, Olson,

and Hoepffner

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.

Hoepffner discloses that “the sensitivity of
[various] tests to detect faeccal Hb was 37.0%,
74.0% and 77.7% for the Guaiac-based test,
the bedside IFOBT and the ELISA (cut-off
<10 ng/mL) respectively.” Ex. 1009, p. 148,
second column, first full paragraph (emphasis

added).

As discussed supra, Lapidus ‘650 in view of De Luca and Olson disclose the limitations

of claim 14. In particular, Lapidus ‘650 and De Luca teach the evaluation of fecal samples

includes testing the removed portion of the fecal sample for the presence of blood by evaluating

proteins such as hemoglobin. However, Lapidus ‘650/De Luca do not teach a concentration of

hemoglobin that is associated with a positive result.

Hoepffner removes this deficiency. Hoepffner analyzes concentration of hemoglobin in

fecal samples obtained from human patients via various methodologies such as guaiac-based

tests, bedside-based immunochemical faecal occult blood tests (IFOBTs), and laboratory-based

IFOBTS that use an enzyme linked immunosorbent assay (ELISA) reader. Hoepffner discloses

that the fecal sample is considered positive for the presence of blood when the concentration of

hemoglobin detected in the removed portion is at 10 ng/ml.

Since Lapidus ‘650 and De Luca teach evaluation of proteins such as hemoglobin to

determine a positive blood protein test, a person of ordinary skill in the art would have been

motivated to consult Hoepffner to determine a particular concentration of hemoglobin

corresponding to a positive result, wherein the concentration is greater than or equal to 10 ng/ml.

Ex. 1014 at paragraph 219.

Because the other limitations of claim 19 would have been obvious for the reasons

explained above for claim 14, claim 19 also would have been obvious to a person of ordinary skill

in the art in view of Lapidus ‘650 in view of De Luca, Olson, and Hoepffner.
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3. Abhlquist in view of De Luca, Olson, and Hoepffner Renders Claim 19

Obvious

‘781 Patent, Claim 19

Ahlquist in view of De Luca, Olson, and

Hoepffner

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.

Hoepffner discloses that “the sensitivity of
[various] tests to detect faeccal Hb was 37.0%,
74.0% and 77.7% for the Guaiac-based test,
the bedside IFOBT and the ELISA (cut-off
<10 ng/mL) respectively.” Ex. 1009, p. 148,
second column, first full paragraph (emphasis

added).

As discussed supra, Ahlquist in view of De Luca and Olson disclose the limitations of

claim 14. In particular, Ahlquist and De Luca teach the evaluation of fecal samples discloses

testing the removed portion of the fecal sample for the presence of blood by evaluating

hemoglobin. However, Ahlquist/De Luca do not teach a concentration of hemoglobin that is

associated with a positive result.

Hoepffner removes this deficiency. Hoepffner analyzes concentration of hemoglobin in

fecal samples obtained from human patients via various methodologies such as guaiac-based

tests, bedside-based immunochemical faecal occult blood tests (IFOBTs), and laboratory-based

IFOBTS that use an enzyme linked immunosorbent assay (ELISA) reader. Hoepffner discloses

that the fecal sample is considered positive for the presence of blood when the concentration of

hemoglobin detected in the removed portion is at 10 ng/ml.

Since Ahlquist and De Luca teach evaluation of hemoglobin to determine a positive

blood protein test, a person of ordinary skill in the art would have been motivated to consult

Hoepffner to determine a particular concentration of hemoglobin corresponding to a positive

result, wherein the concentration is greater than or equal to 10 ng/ml. Ex. 1014 at paragraph 219.

Because the other limitations of claim 19 would have been obvious for the reasons

explained above for claim 14, claim 19 also would have been obvious to a person of ordinary skill

in the art in view of Ahlquist in view of De Luca, Olson, and Hoepffner.
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4. O’Neill in view of De Luca, Olson, and Hoepffner Renders Claim 19 Obvious

‘781 Patent, Claim 19 O’Neill in view of De Luca, Olson, and
Hoepffner
19. The method of claim 14, wherein the Hoepffner discloses that “the sensitivity of
removed portion of the fecal sample is [various] tests to detect faecal Hb was 37.0%,

considered positive for the presence of blood | 74.0% and 77.7% for the Guaiac-based test,

when the concentration of hemoglobin the bedside IFOBT and the ELISA (cut-off

detected in the removed portion is at least 50 | <10 ng/mL) respectively.” Ex. 1009, p. 148,

ng/ml. second column, first full paragraph (emphasis
added).

As discussed supra, O’Neill in view of De Luca and Olson disclose the limitations of
claim 14. In particular, O’Neill and De Luca teach the evaluation of fecal samples includes
testing the removed portion of the fecal sample for the presence of blood by evaluating proteins
such as hemoglobin. However, O’Neill/De Luca do not teach a concentration of hemoglobin that
is associated with a positive result.

Hoepffner removes this deficiency. Hoepffner analyzes concentration of hemoglobin in
fecal samples obtained from human patients via various methodologies such as guaiac-based
tests, bedside-based immunochemical faecal occult blood tests (IFOBTs), and laboratory-based
IFOBTS that use an enzyme linked immunosorbent assay (ELISA) reader. Hoepffner discloses
that the fecal sample is considered positive for the presence of blood when the concentration of
hemoglobin detected in the removed portion is at 10 ng/ml.

Since O’Neill and De Luca teach evaluation of proteins such as hemoglobin to determine
a positive blood protein test, a person of ordinary skill in the art would have been motivated to
consult Hoepffner to determine a particular concentration of hemoglobin corresponding to a
positive result, wherein the concentration is greater than or equal to 10 ng/ml. Ex. 1014 at

paragraph 219.
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Because the other limitations of claim 19 would have been obvious for the reasons
explained above for claim 14, claim 19 also would have been obvious to a person of ordinary skill

in the art in view of O’Neill in view of De Luca, Olson, and Hoepffner.

T. Dependent Claim 20

1. Lapidus ‘178 in view of De Luca, Olson, and Hoepffner Renders Claim 20

Obvious
‘781 Patent, Claim 20 Lapidus ‘178 in view of De Luca, Olson,
and Hoepffner
20. The method of claim 14, wherein the Hoepffner discloses that “the sensitivity of
removed portion of the fecal sample is [various] tests to detect faecal Hb was 37.0%,

considered positive for the presence of blood | 74.0% and 77.7% for the Guaiac-based test,

when the concentration of hemoglobin the bedside IFOBT and the ELISA (cut-off

detected in the removed portion is at least 200 | <10 ng/mL) respectively.” Ex. 1009, p. 148,

ng/ml. second column, first full paragraph (emphasis
added).

As discussed supra, Lapidus ‘178 in view of De Luca and Olson disclose the limitations
of claim 14. In particular, Lapidus ‘178 and De Luca teach the evaluation of fecal samples
includes proteins such as hemoglobin the removed portion of the fecal sample for the presence of
blood by evaluating hemoglobin. However, Lapidus ‘178/De Luca do not teach a concentration
of hemoglobin that is associated with a positive result.

Hoepffner removes this deficiency. Hoepffner analyzes concentration of proteins such as
hemoglobin in fecal samples obtained from human patients via various methodologies such as
guaiac-based tests, bedside-based immunochemical faecal occult blood tests (IFOBTSs), and
laboratory-based IFOBTSs that use an enzyme linked immunosorbent assay (ELISA) reader.
Hoepffner discloses that the fecal sample is considered positive for the presence of blood when
the concentration of hemoglobin detected in the removed portion is at 10 ng/ml.

Since Lapidus ‘178 and De Luca teach evaluation of hemoglobin to determine a positive

blood protein test, a person of ordinary skill in the art would have been motivated to consult
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Hoepffner to determine a particular concentration of hemoglobin corresponding to a positive
result, wherein the concentration is greater than or equal to 10 ng/ml. Ex. 1014 at paragraph 219.
Because the other limitations of claim 20 would have been obvious for the reasons
explained above for claim 14, claim 20 also would have been obvious to a person of ordinary skill

in the art in view of Lapidus ‘178 in view of De Luca, Olson, and Hoepffner.

2. Lapidus ‘650 in view of De Luca, Olson, and Hoepffner Renders Claim 20

Obvious
‘781 Patent, Claim 20 Lapidus ‘650 in view of De Luca, Olson,
and Hoepffner
20. The method of claim 14, wherein the Hoepffner discloses that “the sensitivity of
removed portion of the fecal sample is [various] tests to detect faecal Hb was 37.0%,

considered positive for the presence of blood | 74.0% and 77.7% for the Guaiac-based test,

when the concentration of hemoglobin the bedside IFOBT and the ELISA (cut-off

detected in the removed portion is at least 200 | <10 ng/mL) respectively.” Ex. 1009, p. 148,

ng/ml. second column, first full paragraph (emphasis
added).

As discussed supra, Lapidus ‘650 in view of De Luca and Olson disclose the limitations
of claim 14. In particular, Lapidus ‘650 and De Luca teach the evaluation of fecal samples
includes proteins such as hemoglobin the removed portion of the fecal sample for the presence of
blood by evaluating hemoglobin. However, Lapidus ‘650/De Luca do not teach a concentration
of hemoglobin that is associated with a positive result.

Hoepffner removes this deficiency. Hoepffner analyzes concentration of proteins such as
hemoglobin in fecal samples obtained from human patients via various methodologies such as
guaiac-based tests, bedside-based immunochemical faecal occult blood tests (IFOBTSs), and
laboratory-based IFOBTSs that use an enzyme linked immunosorbent assay (ELISA) reader.
Hoepffner discloses that the fecal sample is considered positive for the presence of blood when

the concentration of hemoglobin detected in the removed portion is at 10 ng/ml.
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Since Lapidus ‘650 and De Luca teach evaluation of hemoglobin to determine a positive
blood protein test, a person of ordinary skill in the art would have been motivated to consult
Hoepffner to determine a particular concentration of hemoglobin corresponding to a positive
result, wherein the concentration is greater than or equal to 10 ng/ml. Ex. 1014 at paragraph 219.

Because the other limitations of claim 20 would have been obvious for the reasons
explained above for claim 14, claim 20 also would have been obvious to a person of ordinary skill

in the art in view of Lapidus ‘650 in view of De Luca, Olson, and Hoepffner.

3. Abhlquist in view of De Luca, Olson, and Hoepffner Renders Claim 20

Obvious
‘781 Patent, Claim 20 Ahlquist in view of De Luca, Olson, and
Hoepffner
20. The method of claim 14, wherein the Hoepffner discloses that “the sensitivity of
removed portion of the fecal sample is [various] tests to detect faecal Hb was 37.0%,

considered positive for the presence of blood | 74.0% and 77.7% for the Guaiac-based test,

when the concentration of hemoglobin the bedside IFOBT and the ELISA (cut-off

detected in the removed portion is at least 200 | <10 ng/mL) respectively.” Ex. 1009, p. 148,

ng/ml. second column, first full paragraph (emphasis
added).

As discussed supra, Ahlquist in view of De Luca and Olson disclose the limitations of
claim 14. In particular, Ahlquist and De Luca teach the evaluation of fecal samples discloses
testing the removed portion of the fecal sample for the presence of blood by evaluating
hemoglobin. However, Ahlquist/De Luca do not teach a concentration of hemoglobin that is
associated with a positive result.

Hoepffner removes this deficiency. Hoepffner analyzes concentration of hemoglobin in
fecal samples obtained from human patients via various methodologies such as guaiac-based
tests, bedside-based immunochemical faecal occult blood tests (IFOBTs), and laboratory-based

IFOBTS that use an enzyme linked immunosorbent assay (ELISA) reader. Hoepffner discloses
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that the fecal sample is considered positive for the presence of blood when the concentration of
hemoglobin detected in the removed portion is at 10 ng/ml.

Since Ahlquist and De Luca teach evaluation of hemoglobin to determine a positive
blood protein test, a person of ordinary skill in the art would have been motivated to consult
Hoepffner to determine a particular concentration of hemoglobin corresponding to a positive
result, wherein the concentration is greater than or equal to 10 ng/ml. Ex. 1014 at paragraph 219.

Because the other limitations of claim 20 would have been obvious for the reasons
explained above for claim 14, claim 20 also would have been obvious to a person of ordinary skill

in the art in view of Ahlquist in view of De Luca, Olson, and Hoepffner.

4. O’Neill in view of De Luca, Olson, and Hoepffner Renders Claim 20 Obvious

‘781 Patent, Claim 20 O’Neill in view of De Luca, Olson, and
Hoepffner
20. The method of claim 14, wherein the Hoepffner discloses that “the sensitivity of
removed portion of the fecal sample is [various] tests to detect faecal Hb was 37.0%,

considered positive for the presence of blood | 74.0% and 77.7% for the Guaiac-based test,

when the concentration of hemoglobin the bedside IFOBT and the ELISA (cut-off

detected in the removed portion is at least 200 | <10 ng/mL) respectively.” Ex. 1009, p. 148,

ng/ml. second column, first full paragraph (emphasis
added).

As discussed supra, O’Neill in view of De Luca and Olson disclose the limitations of
claim 14. In particular, O’Neill and De Luca teach the evaluation of fecal samples includes
proteins such as hemoglobin the removed portion of the fecal sample for the presence of blood
by evaluating hemoglobin. However, O’Neill/De Luca do not teach a concentration of
hemoglobin that is associated with a positive result.

Hoepffner removes this deficiency. Hoepffner analyzes concentration of proteins such as
hemoglobin in fecal samples obtained from human patients via various methodologies such as
guaiac-based tests, bedside-based immunochemical faecal occult blood tests (IFOBTSs), and

laboratory-based IFOBTSs that use an enzyme linked immunosorbent assay (ELISA) reader.
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Hoepffner discloses that the fecal sample is considered positive for the presence of blood when
the concentration of hemoglobin detected in the removed portion is at 10 ng/ml.

Since O’Neill and De Luca teach evaluation of hemoglobin to determine a positive blood
protein test, a person of ordinary skill in the art would have been motivated to consult Hoepffner
to determine a particular concentration of hemoglobin corresponding to a positive result, wherein
the concentration is greater than or equal to 10 ng/ml. Ex. 1014 at paragraph 219.

Because the other limitations of claim 20 would have been obvious for the reasons
explained above for claim 14, claim 20 also would have been obvious to a person of ordinary skill

in the art in view of O’Neill in view of De Luca, Olson, and Hoepffner.

VIII. CONCLUSION

For at least the reasons set forth above it is respectfully submitted that the prior art cited
in this Request present substantial new questions of patentability with respect to claims 1-20 of
the “781 Patent. Accordingly, it is earnestly requested that the Office declare a reexamination
proceeding of claims 1-20 of the ‘781 Patent and reject them under at least one of the grounds of
rejection set forth above.

In the event there are any unresolved issues that may readily be handled by telephone the
Examiner or other Office personnel are kindly invited to contact Requester’s undersigned
attorney by telephone at (317) 231-6410 so that such issues may be resolved as expeditiously as
possible.

Respectfully submitted,
BARNES & THORNBURG LLP

/Eric E. Williams/

Eric E. Williams. Attorney Reg. No. 61,302
11 S Meridian Street

Indianapolis, IN 46204

tel: (317) 231-6410

Date: May 22, 2023

282



Patent Owner s Ex. 2003, Page 11
Ametican Jourpal 0{ Gasts
© 2007 by Am. Coll. of Ga
Publistied by Blackwell Publis

ology
mterology
ng

EXHIBIT 1008

ISSIN GO02-9276
doi: 10 1111415720243 2007.01108.x
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Messenger RNA 1n Fecal Samples of Patients With

Colorectal Cancer or Polyps
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Detection of fecal DNA s a promising approach to colorectal cancer screening. However, the

sensitivily of current fecal DNA tests for colorecial polyps Is low. We evaluated the feasibility of
detecting aberrantly methylated DNA or eyclooxygenase-2 (COX-2) mRNA in feces of patients with

Fecal samiples were collecied prior to colonoscopy from 20 patients with colorectal cancer, 30

patients with colorectal polyps, and 30 subjects with normal colonic examination. Presenca of

2, HLYTF, MGMT, and

GSTPL) in stool was analyzed by methylation-specific PCR. COX-2 mRNA in fecal samplas was

With the use of this panel of methylation markers, the sensitivily of detecting colorecial cancer ang

{95% Cl 46.5-85.1%), respectively. Three

normal subjects also had methylated DNA detected in stool, which gives a specificlly of 90% (895%
€1 73.5-87.9%). The mean number of genes methylated in DNA from the stool of patients with
colovectal cancer and adenoma was 1.4 and 0.9, respectively. In contrast, COX-2 mRNA was
detecied in the stool samples of 10 (50%) cancer patients and one {4%) patient with advanced
adencema only. Two (8.7%) stool samples from normal subjects also had COX-2 mRNA detectad.

BACKGROUND:
colorectal cancer or polyps.
METHODS:
hypermethylated DNA in 7 tumorrelated genes (8PC, ATM, BMLHI, sFRP.
delected by RT-PCR.
RESULTS:
adenoma was 75% (95% €1 50.8-981.3%) and 8%
CONCLUSION:

Betection of abarrantly methylated DNA in fecal samples is more sensitive than COX-2 mRNA for

detection of coloreactal cancer and adenoma,

{Am ] Gastrosnterol 2007;402:1070-~-10786)

INTRODUCTION

Colorectal cancer is the second most common cancer in the
United States (1} as well as 10 Hong Kong (2}, There are ap-
proximately 950,000 new cases being diagnosed in the world
cach year with 480,000 patients dying from this cancer at the
same time (3). Because most colorectal cancers follow the
adenoma-carcinoma sequence, carly detection and removal
of adenocina has been shown to reduce the incidence and mor-
tality of colorectal cancer (4).

Among vanous screening fests for colorectal neoplasis,
fecal occult blood testing (FOBT) is generally considerad to
be the best noninvasive screcning test for colorectal cancer.
It is the only screeming test that is supported by long-term
randoniized controlled clinical trials to reduce cancer-related
mortality (5}, However, the sensitivity of FOBT 1s quite low
(15-35%), which implies that a substantial proportion of col-
orectal neoplasms may be missed (6). In addition, the peroxi-

dase activity present in dictary components may lead to false-
positive resolis, which mandates the need for apecmi dietary
restrictions prior to stool collection. With a better understand-
ing of molecular changes associated with colorectal cancer
development, there is intense interest ju searching for tumor-
derived DNA alterations in stool as a noninvasive molecular
screering test for colorectal neoplasms. Studies that focus on
the detection of nmutated DNA in stool have shown encour-
aging results for the detection of colorectal cancer (7-11}.
However, the seositivity in identifying colorectal adepora
reraains suboptimal and the positive rate for patients with
advanced adenoma 1s only 153% (11).

Epigenetic changes mediated by promoter hypermethyla-
tion of tumor-related genes are increasingly recognized to
play an instrumental role i cancer development (12). With
the use of multiple methylation markers, virtually all colorec-
tal cancers harbor these epigenetic changes (13). Unbike some
genetic mutations that are found in advanced neoplasms only,
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we have shown that epigenetic changes are also frequently de-
tected in colorectal adenoma and even nonadvanced adenorna
(14} Recently, we and others have demonstrated the feasibi-
ity of detecting epigenetic changes in DNA from the stool of
patients with colorectal cancer (15-18) and polyps (19).

Another novel approach for colorectal cancer screening is
the detection of aberrantly expressed RNA in stool. A group
of Japanese mvestigators has demonstrated the potential of
detecting cyclooxygenase-2 {(COX-2) mRNA, which is fre-
quently overexpressed mn colorectal cancer, in the fecal sam-
ples of patients with colorectal cancer (20). However, whether
COX-2 mRNA is also detected i the stool samples of pa-
ticnts with colorectal polyps remains unkoown. In this pilot
study, we sought to explore the feasibility of screening for
colorectal cancers and polyps 1o fecal saroples nsing two dif
ferent molecular approaches: detecting methylated DNA and
detecting COX-2 mRNA,

METHODS

Patients and Fecal Sumples
Fecal samples were collected from subjects who attended a
colonoscopy screening program in Prince of Wales Hospatal,
Hong Kong (21). They were all asymptomatic subjects aged
50-70 yr. Subjects who had imflammatory bowel discases, a
family history of famiial adenomatous polyposis or heredi-
tary nonpolyposis colon cancer, or previous colonic surgery
were excloded. Al stool samples were collected one day
prior to the initiation of bowel preparation for colonoscopy.
The preendoscopy stool spectmens were stored in patients’
houschold freezers and patients were asked to return the stool
samples on the day of endoscopy for long-term storage at
~83°C in our laboratory, Drring colonoscopy, all polypord
iesions were removed of biopsied. The size of the lesion was
determined by the opening of a biopsy forcep, and the lo-
cation of the lesions was determined on withdrawal of the
colonoscope. Histology of colonic polyps was according to
the World Health Organization Classification (22}, Advanced
colonic adenoma was defined as size > 1 cim, the presence of
villons histology, or high-grade dysplasia (23). Carcinoma
was not counted as advanced colonic adenoma 1o this study,
Incases of patients with more than one lesion in the colon, the
maost advanced lesion was used in subsequent classification,
As a positive control, stool samples were collected from
20 colorectal cancer patients prior {o surgical resection and
more than 2 wk from the nitial colonoscopy. All participants
gave informed consent for obtaining stool specimens for the
study. The study protocol was approved by the mstibational
review board of the Chinese University of Hong Kong.

DNA Fsolation and Medhylavion-Specific PCR

Al fecal samples were randornly coded before storage and
processing. Staff who worked on these samples were unaware
of the clinical diagnosis of the patients. DNA was isolated
from cach stool samiple (250 mg) by the QTAamp DNA Stool
Mint kit {(ragen, Valencia, CA}, The quabity of homan DINA
recovered from the stoo] samples was further verified by PCR

Detecting Methyiated DNA or COX-2 mBNA in Stool 1071

amplification of the human 8-globulin gene. With our storage
protocol, haman S-globalin DNA was suceessfully amplified
in all stool samples.

The presence of methylated DNA in stool was detected
by methylation-specific PCR (MSP). Briefly, 2 ng of DNA
was chemically modified to convert all unmethylated cvio-
sine to uracil by the EZ DNA methylation kit (Zymo Re-
search, Orange, CA). A total of seven tumor-refated genes
(APC, ATM , HLTE, MGMT, hMLH-I, SFRP2, and GSTPI)
were examined as descried previcusly (14-16). This selec-
tion was based on previous studies that found that the former
six genes were frequently methylated in colorectal cancer
{14, 15). The &STPI gene was found to be unmethylated
in colorectal cancer and was inchuded as a negative control.
CpGenome™ Universal methylated DNA (Chernicon Inter-
national Ioc., Temecula, CA} was used as a positive control,
whereas template-free distilled water was included as a neg-
ative controd for cach amplification. All PCR reactions were
duplicated to ensure consistency and reproducibility of the
resulis,

RBNA Isplation and RUPCR

COX-2 expression in stool samples was detected by RE-PCR.
Messenger RINA was extracted from stool samples by the Q-
Aamp Viral Mini Spin Kit {Qiagen). All RNA samples were
purified with DNase and stored at —80°C after extraction.
Complementary DNA (cDNA} was synthesized using ran-
dom primers and MMLV Reverse Transcriptase (Promega,
Madison, Wi} RNA integrity was checked by haman fg-actin
mRNA expression, The primers used for S-actin defection
were: 5-CTT CAA CAC CCC AGC CAT GTA CG-3 (for-
ward) and 5'-CAT GAG GTA GTC AGT CAG GTC CCG
G-3' (reverse). A-actin TaRNA was detected i 77 (96.3%)
of the 80 stool samples in this study. The primer sequences
for COX-2 were: 5-TTC AAA TGA GAT TGT GGA AAA
ATT GCT-3 (forward) and 5'-AGA TCA TCT CTG CCT
GAG TAT CTT-Y {reverse). The cycling conditions were as
follows: 95°C for 2 roan, followed by 45 cyeles at 95°C for
min, 60°C for 1 mun, and 72°C for I min. The 195-bp S-actin
and 305-bp COX-2 PCR products were identified by agarose
gel electrophoresis. All samples were reverse-transcribed and
amphified m duphicate to ensuwre reproducibility. Colon can-
cer tissue with high COX-2 expression was used as a positive
control, whereas template-negative water was included in all
araphfications as a negative control.

Stavistical Anglysis

The sensitivity and specificity (with 95% confidence inter-
val) of the stool assay were computed. Categorical data were
analyzed by Fisher’s exact fest and nwruencal values were
compared by the student’s r-test. A P value of less than 0.05
was considered to be statistical significant.

RESULTS

Patients
Feeal samples were collected from 20 patients with colorec-
tal cancer (ruean age 69 yr), 30 patients with colonic polyps
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{mean age 70.3 yr}, and 30 age-maiched controls with 2 nor-
mal colonic exammation. There was no sigmficant difference
in age among the three groups. Among the 30 patients with
colonic polyps, 25 (83.3%) had adenoma and 5 (16.7%:) had
hyperplastic polyps. Fight (26.7%) patients had advaoced
colonic adenoma and 11 (36.7%) patients had more than one
polyp in the colon. Sixteen (53.3%) patients bad polyp distal
to the splenic flexure.

Methylation in Fecal DNA

The g-globulin gene was successfully amplified in all the
80 stool saroples. With the exception of GSTPI, methyla-
tion was frequently detected in the other six genes in patients
with colorectal cancer or adenoma Table 1. The frequency
of methylation in DNA from the stool of patients (Table 1)
with colorectal cancer, advanced adenoma, or nonadvanced
adenoma and normal controls is shown in Figure 1. The most
frequently methylated gene in the stool of cancer patients and
adenoma patients was sFRPZ (30%) and HLTF {20%), re-
spectively. The overall frequency of methylation tended to be
higher in the stool samples of cancer patients than of patients
with adepora: sFRPZ (30% vs 12%), ATM (25% vs 16%:),
APC20% ve 16%), AMLH 1 (20% vs 12%), and MGMT (20%
vy 12%). The frequency of HLTF methylation was compara-
ble in the stoof samples of patients with colorectal cancer and
adenoma (20% vs 20%}. Among patients with colorectal ade-
noroa, methylation was more frequently detected in the stool
of patients with advanced adenoma than with nonadvanced
adenoma i HLTF, BMLHI, and MGMT (Fig. 1}. Notably,
methylation was also detected in paticots with hyperplastic
polyps only. Methylation of ATM, HLTF, hMLH T andsFRP2

were cach detected i the stool sample of one patient with a
hyperplastic polyp.

With the use of six methylation markers (excluding
GSTP1Y, 15 (75%;) cancer patients, 17 (68%) patients with
colonic adenoraa, 2 (40%) patients with hyperplastic polyps,
and 3 (10%) normal controls had methylation detected in
DNA from therr stool (Fig. 2). Five (62.5%) patients with
advanced adenonwa and 12 (70.6%) patients with nonad-
vanced adenoma had methylated DNA detected in their
stool. The corresponding seositivities for patients with col-
orectal cancer and adenoma with this panel of methyla-
tion markers were 75% (953% CI 38.9-91.3%) and 68%
(95% C1 46.5-85.1%), respectively. The overall specificity
of this panel of methylation markers was 90% (95% C173.5-
97.9%].

The mean number of methylated genes in DNA from the
stool of patients with colorectal cancer or adenoma and con-
trols was 1.4, 6.9, and 0.1, respectively, Three (15%) cancer
paticots had methylation detected in >3 genes and 7 (35%)
patients had methylation in 2 genes. Among the 25 patients
with colonic adenoma, only 1 {(4%) had methylationin > 3
genes and 3 (12%;) had methylation detected in 2 genes. Two
{(6.7%) noral controls had methylation in the SFRP2 gene,
whereas one (3.3%) had concurrent orethylation in FL7F and
SFREP2.

We further analyzed the characteristics of colorectal ade-
rorma with detection of aberrant raethylation instool saraples.
The mean nwubers of methylated genes in stool samples of
patients with advanced adenoma tended to be higher (1.4}
than those with nonadvanced adenoma (0.8). There was,
however, no association between methylation in DNA from
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Figure 1. Frequency of detecting methylation changes and COX-2 mRNA m fecal samples.
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Figure 2, Orverall frequency of detecting methylation changes in fecal DIINA of patients with different colonic pathology.

stool samples and adenoma location or patient charactenstics,
mnciuding age.

COX-2 mRNA in Feces

We also detected the presence of COX-2 mRNA in these stool
saraples. A-actin mBNA was suceessfully amplified i the
stoo} samples of 19 (95%) patients with colorectal cancer,
29 (96.7%) patients with colonic polyps, and 29 (896.7%)
control subjects. COX-2 mRNA was detected in 18 {58%)
cancer paticuts, 1 (4%) patient with colonic adenoma, and 2
{6.7%) normal controls. Hence, detection of COX-2 mRNA
in stool has a sensitivity of 50% (95% CI 27.2-72.8%) for
colorectal cancer and 4% (95% C10.1-20.4%) for colorectal
adenoma. The specifieity for coloractal neoplasm by COX-2
mRENA detection was 93% (95% C1 77.2-99.2%).

To verify the expression levels of COX-2 in tissue samples,
we further tested the expression of COX-2 i the primary can-
cer tissues of the 20 cancer patients and the normal colonic
biopsies of the 30 controls. COX-2 roRNA was detected in 14
(70%) cancer samples and 4 (13.3%;) normal colonic tissues.
Stool samples with COX-2 mBNA expression were all col-
lected from patients with COX-2 mRNA inthe corresponding
primary tissues.

BISCUSSION

Detection of epigenctic alicrations 1o various body fluids,
mnchuding serum (24, 25), anine (26}, and feces (15-19), is
a novel approach for noninvasive cancer detection. We and
others have recently demonstrated the feasibility of detecting
epigenetic changes or aberrant mRNA expression in stool
samples of patients with colorectal cancer {15-19). Herein,
we expanded this application to the detection of colorectal
polyps through analysis of stoo] DNA or RNA. Our wesulis
showed that methylated DNA was readily detected inthe stool
saraples of patients with colonic adenoma including both ad-

vanced and nonadvanced adenoma, With the use of this panel
of six methylation markers, it was found that 75% of cancer
and 68% of colonic adenoma patients had methylated DNA
detected 1o their stool samples. The use of roethylation roark-
¢rs appears to have a higher sensitivity than the commercially
avalable fecal DNA panel in detecting colorectal adenoma
{15.1%) and minor polyps (7.6%) (11). On the other hand,
detecting COX-2 mRNA in stool may not be sensttive enough
for identification of patients with colonic adenoma {4%).

Unlike previous studies that focus on identification of pa-
tients with advanced colonic adenoma (18), we found that
methylation could be detected in the DNA from stool sam-
ples of patients with hyperplastic polyps (Fig. 2). In con-
trast, a previcus study that used a single methylation marker
{HICT) failed to detect any methylation changes in hyperplas-
tie polyps (18). Recently, Petko er ¢f. also demonstrated the
feasibility of detecting methylated DNA in the fecal DNA of
patients with colorectal polyps (19). However, DNA was iso-
lated from colon lavage efffuent during colonoscopy nstead
of from patients’ stool samples. Incontrast to our study, a con-
siderable proportion of the fecal DNA from normal subjects
also had methylation detected. It remains clusive whether the
fow specificity is refated to the method of sample collection or
the chotce of methviation markers. Fucther study is necessary
to clarify this discrepancy.

Among the six methylation markers, the sFRP2 methy-
lationn marker was previously shown to be highly sensitive
for colorectal cancer (15, 18). Although the positive rate of
this marker m stool samples of cancer patients was high-
est among other methylation markers, the inclusion of the
sFRP2 methylation marker may srupose specificity concerns,
In this study, three (10%) subjects with normal colonoscopy
had sFRP2 methylation detected m their stool. In keeping
with our finding, 23% of norroal subjects were found to have
sFRP2 methylation in their stool in a previous stady (15). The
reason for this fow specificity may be related to the fact that
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Table 1. DNA Methylation and COX-2 mBNA in Fecal Samples of Patients With Colorectal Cancer and Polyps

No. Sex  Age  Location Histology  Size{mm)  AFPC  ATM  HLTF  AMLHI  MGMT  «FRF2 COXZ
1 F 71 Descending CA - — — — - - -
2 ¥ 45 Splenic CA +
3 M 75 Rectum CA — -+ + - -+ — +
4 ¥ 58 Sigmaod CA -+ ]
5 M 81 Splenic CA - + - - - — —
5] F 8S Descending A -+ -+ +
7 F 84 Ascending CA - -+ -+ - — — +
5 M 73 Ascending CA NA
9 M 87 Rectum CA - - - - — + -+

10 F S0 Hepatic A -+ 4+

11 M 60 Sigmeoid CA — — + + — -+ —

12 ¥ 54 Ceonm CA 4 :

13 F 78 Transverse CA - + -+ -+ — — +

14 F 53 Ascending A -+

15 F 55 Ascending CA + — - - - + +

16 F 81 Ascending CA | +

17 M 71 Ascending CA - - - - - - -~

18 F 69 Rectorn A 1 +

1g F 51 Cecum CA — — — - - — —

20 M 48 Sigmoid CA ;

22 F 86 Descending Y 10 - - - - - - +

24 M 40 Sigmoid v a + + t NA

25 M 61 Cecum iaY 10 - — -+ - — — —

30 M &7 Sigmaod ™V 10

34 M 30 Ascending v 14 — + — — + — —

42 F 81 Ascending Ad 20 t +
4 M 64 Rectum Ad 20 — - - — — — —

48 F 79 Rectum ERY 15 -+

23 F 69 Sigmoid Ad 5 — + — — — — —

26 M 76 Ascending Ad 2

27 M 76 Sigmoid Ad 2 - + - - - - -

28 F 53 Transverse Ad 3

31 F 64 Ascending Ad 2 - - - - - - -~

32 F k2! Ascending Ad 5

33 F 68 Sigmoid Ad 4 - — - - - -~ -

36 F 87 Ascending Ad 3

37 M 68 Descending Ad 3 + - - - - - -~

38 ¥ 64 Sigmoid Ad 5

39 F 55 Cecum Ad 2 + — — — — — —

40 M 65 Ascending Ad 5 -+

43 F 66 Transverse Ad 4 — — + — — — —

45 F 58 Ascending Ad 5 + +

46 F 56 Sigmoid Ad 2 - — + - - -~ -

47 F 77 Transverse Ad 4 4+

49 M 81 Rectum Ad 3 - - - - — + —

21 M 50 Descending HP 3

29 F 83 Transverse HP 2 — — + + — + —

35 M 73 Rectum e 2

41 M 82 Sigmoid HP 2 - - - - — — —

54 M 50 Rectorn HP 3

CA = carcinoma; Ad = adenoma; HP = hyperplastic polyp; TV = villous adenoma; NA = mRNA not detected.

sFRP2 methylation could also be detected in aberrant crypt
focy, which is not easily detected by ordinary colonoscopy
(27). Long-term follow-up of these subjects with methylated
sFRP2 m stool samples s necessary to elucidate the true
specificity of this methylation marker.

Although methylation is frequently detected in colorectal
cancer, it has been derponstrated that rethylation changes
could also be detected in normal colonic tissues of cancer pa-
fients, suggesting the presence of a field effect (28). Hence,

the exact origin of methylated DNA in stool remained un-
certain in the absence of follow-up saropies collected af-
ter surgery or polypectomy. However, because of the rapid
turnover of cancer cells, there 18 a strong reason to believe
that methylated DNA in stool is largely derived from nco-
plastic cells rather than normal colonic cells. In this regard,
Klaassen ¢f of. have demoustrated the increased concentra-
tions of human DNA in stool samples from colorectal cancer
paticnts {29},
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Although COX-2 is frequently expressed in the stoo] sam-
ples of patients with colorectal cancer, the vield of COX-2
mRNA in stool was very low 1n patients with colonic polyps
or adenoma. Apart from abiological reason, the relatively low
positive rate of COX-2 mRNA may also be resulting from a
techriical reason. Whilst RNA is generafly less stable than
DNA, the method of storage and processing of stool samples
may influence the diagnostic yield of PCR. All stool samples
were collected by patients at home and then stored at —-80°C
10 our laboratory. The time lag between long-term storage and
the sabsequent freeze—thaw process may compromise the in-
tegrity of RNA and hence the detection rate. It is therefore
necessary to develop a better RNA storage and extraction
protocol from stoof samples to increase the diagnostic yield
of this RNA-based detection method,

The detection of methylated DNA or overexpressed mRNA
1s through the detection of 4 positive signal. In contrast to the
detection of loss of a positive signal, this approach is par-
ticalarly advantageous in the detection of minute amounts
of abnorual DINA or RNA shed o the stool by colonic
neoplasms. With the increasing knowledge of molecular
pathways leading to colorectal cancer, it is anticipated that
more novel target genes will be 1dentified in the future for
this purpose. The possibility of multiplex PCR may further
enable high-throughput detection of mmitiple methylation
markers. In this study, qualitative MSP was used to detect
methylated DNA m stool. Design of primers and preferen-
tial amplification of some sequences may affect the sensi-
tivity of MSP. Recently, guantitative PCR has been applied
to the detection of methylated DNA (24, 30). The uvse of
quantitative MSP not only improves sensitivity but also pro-
vides usefil information on the concentration or proportion
of methylated DNA i the samples. Intmitively, it may be
possible to determine the nature of the colonic lesions {can-
cer vs adenoma) based on the concentration of methylated
DMNA. Further study is necessary to establish this possible
application.

In conclusion, our results have demonstrated the feasibil-
ity of using multiple methylation markers as a noninvasive
test for carly nonadvanced colorectal polyps. Forther study
is needed to refine the best panel of methylation markers. On
the other hand, the current fecal mRNA assay is not sensitive
for identification of patients with colonic adenoraa.
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METHOD AND APPARATUS FOR REMOVING CELLULAR MATERIAL FROM
FAECAL STOOLS AND CONTAINER FOR COLLECTING FAECAL STOOLS

Field of the Invention

The present invention relates to a method and
apparatus for removing cellular material from faecal stools
and a container for collecting faecal stools.

Background

Faecal stools are the residue of digestive products in
the gastrointestinal tract, and contain not only bacteria
and undigested food residues, but also residual products
from the body’s metabolism and structure such as exfoliated
epithelial cells from the lining of the gastrointestinal
tract.

Exfoliated epithelial cells consist of cellular
components, such as DNA, RNA and proteins, which
potentially provide a multiplicity of approaches to
identifying and monitoring unhealthy conditions of the
epithelium as exemplified by colorectal cancer, polyps and
ulcerative colitis.  The facile recovery of such cells
makes possible the application of a wide variety of test
procedures for qualitative and/or guantitative analysis of,
for example, DNA alterations, gene expression and enzyme
activity. A. Loktionov et al., in Clinical Cancer
Research, Vol. 4, 337-342, (1998), describe a non-invasive
screening test for early detection of colorectal cancer
which is based on a quantitative comparison of the DNA
concentrations derived from exfoliated epithelial cells
isolated from the surface of stools from healthy and
tumour-bearing persons. In this isolation procedure, cells
on the surface of the stool were predominantly clustered
and had varying degrees of intactness and damage. In the
present specification by “cells” and “cellular material” we
mean all such material irrespective of degree of clustering

or intactness.
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In our earlier patent application, WO 97/09600, we
describe a method of isolating cells (especially exfoliated
epithelial cells) from the surface of faecal stools,
comprising cooling a stool to a temperature (preferably of
-80°C to 15°C, preferably -10°C to 15°C, preferably -10°C
to 10°C, more preferably 0°C to 5°C) below its gel freezing
point and removing the cells from the cooled stool by
agitating the stool in an aqueous solution (which may be
pre-cooled to a temperature below the gel freezing point,
and is preferably ice-cold). The cooled condition creates
a much more physically robust hard gel state that helps to
prevent the stool from breaking up or rapidly eroding so
that non-surface material is largely prevented from
entering the aqueous solution.

Stool surface layers provide a particularly rich
source of exfoliated cells suitable for isolation.
Typically between one-sixth and one third of colonic
epithelial cells are exfoliated per day (D. Sidransky et
al. (1992), Science 256, 102-105 and W. C. MacDonald, J. S.
Trier, N. B. Everett, Gastroenterology (1964) 46, 405). It
is believed that some of these exfoliated cells, together
with mucus, may be envisaged as forming a “sheath” around a
stool, containing a low proportion of bacterial cells and
other faecal matter. It is further believed that the
viability of the cells in the surface layers (i.e. the
layer of faecal material within 1.0 mm, and preferably 0.25
mm, of the stool surface) of the stool is facilitated by i)
a tendency of the cells to agglomerate into plaques (which
helps to prevent apoptosis), ii) the availability of oxygen
at the surface of the stool and iii) the unique ability of
colonic epithelial cells to utilise as fuel the butyrate
formed locally in high concentrations by microfloral
fermentation (J. H. Cummings (1981) Gut 22, 763-799 and W.
E. W. Roediger (1980) Gut 21, 793-798). Oxidation of

butyrateAis believed to provide fuel for the cells in the
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absence of blood-borne nourishment following exfoliation.
It has been found that isolation of cells from stool
surface layers provides significant advantages in yield,
purity and ease of recovery over isolation of cells from
homogenised stools.
Summary of the Invention

Although the method described in WO 97/09600 is

effective for isolating cells from the surfaces of faecal
stools, in order to make the method more suitable for high
throughput screening of e.g. hundreds or thousands of
samples per day, problems remain of washing the stools in a
standard and reproducible way that maximises the amount of
surface cells extracted from the stools but minimises the
risk of breaking up the stools.

Consequently, in a first aspect, the present invention
provides a method of removing cellular material from the
surface of a faecal stool comprising the steps of:

a) supporting the stool in a container having a
channel along which the stool extends;

b) cooling the stool to a temperature below its gel
freezing point;

c) introducing wash liquid into the container whilst
maintaining the stool at a temperature below its gel
freezing point; and

d) moving the container to cause the liquid to run
back and forth along the channel thereby washing the
cellular material from the surface of the stool. A
minority of stools are very soft when excreted, such that
on cooling they do not reach the gel freezing point, but do
become sufficiently viscous to be washed with minimal entry
into the wash liguid of sub-surface material. Thus, for
that minority of stools, by “gel freezing point” we mean
the temperature at which the stools become sufficiently
viscous to be washed with negligible entry of sub-surface

material into the wash liquid.
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The method promotes the reproducible and gentle
washing of the stool, which facilitates the quantitative
comparison of cellular material between individuals.

Human faecal stools are typically elongate and

5 approximately cylindrical in shape. So the channel
significantly reduces the likelihood that sections of the
stool will break off when the stool is being washed because
the channel walls substantially prevent side-to-side
rolling motion of the stool and, for a wide range of

10 rocking angles and speeds, friction largely prevents the
stool from sliding along the channel. Preferably the
container is moved to cause a wash frequency of from 5 to
40 back and forth cycles per minute, and more bpreferably

from 15 to 25 cycles per minute. The stool may be pre-

15 soaked (for e.g. 3 minutes) in the wash liquid prior to
step d), in which case preferably the container is moved
for a total time of from 10 seconds to 1 minute. Without a

pre-soak, preferably the container is moved for a total

time of from 30 seconds to 5 minutes. With or without pre-
20 soaking it is advantageous to limit the exposure of the

stool to the wash liquid so as to avoid localised depletion

of wash reagents or over-enrichment of released cellular

material. The channel may have a V or U-shaped transverse
section.
25 An advantage of the container motion, is that the wash

liquid is channelled back and forth along the length of the
stool so that, compared with e.g. circular agitation by an
orbital shaker of the wash liquid relative to the stool
(which we have found in any event tends to break up the

30 stool), less liquid is required to wash the cells from the
surface of the stool. Clearly the less liquid that is used
to wash the stool, the higher the resulting concentration
of cells in the liquid, which can in turn improve the
accuracy of screening tests which may be subsequently

35 performed on the liquid. Also smaller volumes of liguid
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reduce cost and disposal problems. Preferably from 30 to
150 ml of liquid is used in steps c) and d). This is

generally sufficient to wash a typical 100 g stool while
minimising losses due to residual wetting of the container
and stool. Most preferably a fixed ratio of liquid to
stool is used so that all stools experience a similar
degree of wetting. This ratio may be in the range 0.5 to
1.0 ml of liguid per gram of stool.

In one embodiment, step d) comprises rocking the .
container about a horizontal axis perpendicular to the
channel so that the ligquid runs back and forth under
gravity. In another embodiment, step d) comprises
displacing the container back and forth in the direction in
which the channel extends. {

Preferably the ccntainer is of fixed shape, e.g. by
being formed of rigid material.

In a second aspect, the present invention provides an
apparatus for removing cellular material from the surface
of a faecal stool, comprising:

mounting means for mounting a container having a
channel along which, in use, the stool extends; and

motion imparting means for moving the container so
that, when wash liquid is introduced into the container,
the liquid runs back and forth along the channel thereby
washing cellular material from the surface of the stool.

In one embodiment, the motion imparting means rocks
the container about a horizontal axis perpendicular to the
channel so that the liquid runs back and forth under
gravity. In another embodiment, the motion imparting means
displaces the container back and forth in the direction in
which the channel extends.

The apparatus may further comprise control means to
control e.g. the rocking angle, rocking or displacement
frequency and/or total time of movément of the container,

preferred ranges for some of these parameters being
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provided above in respect of the first aspect of the
invention. The control means may further control a
sequence of stationary and mobile periods for the
container, so that e.g. stationary exposure of the stool to
the wash liguid allows the liquid to penetrate the stool
and loosen its surface layers prior to active washing when
the container is moved.

With such an apparatus, stool washing can be performed
in a repeatable, standardised manner, and with a relatively
high stool sample throughput. These are significant
advantages if the wash liquid is to provide the material
for a screening test based on e.g. a quantitative
comparison of amounts of epithelial cell components.

The apparatus may further comprise cooling means for
cooling the stool to a temperature (preferably of -80°C to
15°C, preferably -10°C to 15°C, preferably -10°C to 10°C,
more preferably 0°C to 5°C) below its gel freezing point.

In one embodiment the apparatus further comprises a
filter means such as a sieve, so that, when wash ligquid is
removed from the container, the cells are retained in the
liguid but food residues from the stool are filtered from
the ligquid.

The apparatus may further comprise a metering device
for introducing a metered dose (e.g. 50 to 150 ml, or an
amount which is related to the stool weight) of wash liguid
into the container, and/or a wash liquid pre-cooler for
cooling the wash liguid to a temperature below the gel
point of the stool before the wash liquid is introduced
into the container. This temperature is preferably about
o°cC.

The apparatus may further comprise at least one and
preferably a plurality of detachable sample receptacles
into which wash liquid is transferable from the container,
so that e.g. when stool washing is completed the wash

liguid may be poured from the container into the
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receptacles. These can then be detached from the apparatus
and transferred to an automated ligquid-handling system for
high throughput processing of the liquid samples contained
therein.

A third aspect of the invention provides a fixed shape
container for collecting faecal stools which has an upper
receiving mouth and a lower stool collection channel, the
internal walls of the container narrowing from the mouth to
the channel so that _when a stool is deposited through the
mouth the stool is encouraged to lie lengthways along the
channel. The mouth can be of any suitable shape, e.q.
rectangular or circular. The length of the channel is
preferably in the range from 10 to 25cm, which corresponds
to the size of a typical stool. The container may be used
in the first or second aspect of the invention.

As faecal stool is generally regarded as disgusting
material that people are reluctant to handle, even
indirectly, the fixed shape container has several
advantages as compared with, e.g. a flexible plastic
specimen bag for collecting stool. For example, the mouth
of the container cannot collapse as a stool is being
deposited in the container, thereby making it easier for a
user to excrete into the container. Also the container can
be handled without, apart from the weight of the stool, any
sensation that a stool is contained therein.

Furthermore the funnelling effect of the narrowing
container walls guides a formed stool (which on defecation
can be quite malleable) to a position in which it extends
along the channel. This reduces or eliminates the need for
the user to directly or indirectly manipulate the stool
into that position prior to stool washing. Soft stools,
and even diarrhoea, are also encouraged to align along the
channel by the narrowing of the container walls.

A further advantage of the container is that it can

serve both as the receptacle into which the stool is
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excreted and as the container in which the stool is washed.
So the stool does not need to be transferred to a different
washing container, which avoids damage to the stool surface
caused by such a transfer. Such damage would interfere
with the accuracy of e.g. screening tests which may be
performed on the stool.

If the stool is excreted into the container at home
and then transported to e.g. a clinic for washing, the
container has the further advantage of holding the stool
reasonably securely in the channel so that transportation
damage to the stool surface is reduced or avoided.

To avoid user embarrassment during transportation at
least a majority of the container may be opaque (i.e. a
stool inside the container is not visible through the
opaque portions of the container, even if the material of
the container transmits light to some degree), or an opagque
transport casing may be provided for transporting the
container. However, desirably at least a portion of the
container permits viewing to the inside of the container so
that e.g. after delivery of the container for stool
processing a health professional can check the stool for
gross abnormalities such as blood before the stool is
processed and without opening the container.

The container may further have installation means
(which may be detachable from the container) for removably
installing the container on a toile£ (e.g. below the toilet
seat) with the receiving mouth opening upwardly and the
collection channel extending horizontally beneath the
mouth. This allows the user to produce the stocl in the
usual manner, which promotes user acceptability.

Typically, for hygiene reasons, at least the stool-
contacting parts of the container are disposable. However,
in one embodiment the internal walls of the container serve
as a former for a bag which is reversibly fixable inside

the container, whereby the bag assumes the shape of the
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mouth and channel. In this embodiment the bag is typically
disposed after use, but the container can be reused.

Preferably the container is made of plastics material
such as polypropylene. Desirably the container has smooth
internal surfaces which reduce damage to the surface of the
stool as the stool passes from the mouth to the channel.

In one embodiment the container has cooling means,
such as an outer jacket or bath, for cooling a stool
deposited in the container. This means that the stool can
be cooled immediately it is produced, which helps to
preserve the surface layer cells and makes the stool robust
for physical transport. The cooling means may be of
material that can be pre-cooled in a domestic refrigerator
or freezer. This is particularly convenient when the stool
is produced at home, allowing the donor to defecate at a
convenient time and in a minimally stressful setting and
thereby promoting user acceptability. The cooling means
may enable the stool to be cooled to a temperature below
its gel freezing point.

The cooling means may be detachable from the container
so that the cooling means can be pre-cooled before fitting
to the container. Also, if the container is disposable,
the cooling means can still be reused.

Anaerobic bacteria in stools produce damaging radicals
when exposed to atmospheric oxygen (C. F. Babbs (1990) Free
Radical Biology and Medicine, 8, 191-200). Such oxygen
also oxidises the mucus on the surface of stools and
encourages the growth of aerobic bacteria. So preferably
the container is hermetically sealable to reduce the
exposure to atmospheric oxygen of a stool deposited
therein. The seal may be achieved by means of a lid or
cover (e.g. having a snap-fit or screw fitting) for the
mouth. A sealed container rapidly becomes anaercbic due to
the high concentration of anaerobic bacteria in the stool,

and this apparently largely prevents the growth of aerobic
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bacteria on the stool surface, helping to preserve the
stool. We have found that sealed containers allow stools
to be stored at 0°C for a number of weeks apparently
without significant degradation. To promote user
acceptability, the seal should also eliminate any odour
from the stool escaping from the container, particularly if
the stool is produced at home and then transported before
washing.

_ The container may also have a liguid port which allows
wash ligquid to be removed from the container while
maintaining the stool in the container. For example the
diameter of the port may be sized to prevent a typical-
sized stool from exiting via the port, or a foraminous
screen over the port may serve the same function. The port
may include closure means such as‘a valve or a cap which
allows the liquid to be poured or sucked out of the
container but at other times maintains an airtight seal.
The same or another port may be used to introduce wash
liquid into the container.

A further aspect of the invention provides a kit of
parts comprising the container of the previous aspect with
the installation means and/or the cooling means and/or the
transport casing.

Another aspect of the invention provides a method of
screening for unhealthy condition(s) of the epithelium
(such as colorectal cancer, polyps and ulcerative colitis)
in a plurality of subjects (which are typically human
subjects, but may be other animal species such as dogs and
cats), the method comprising the steps of:

a) providing to the subjects respective containers
(e.g. according to the third aspect of the invention) for
defecation of a stool sample thereinto at the convenience
of the subject (which is typically when the subject is “at

home” or in a domestic setting):

10
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b) collecting the filled containers from the subjects
at a central location (which may be a doctor’s surgery or a
hospital out-patients clinic);

c) removing a specimen of cellular material from the
surface of each stool sample (e.g. according to the first
aspect of the invention); and

d) testing each specimen for unhealthy condition(s) of
the epithelium (e.g. as described by A. Loktionov et al.,
referenced above).

Brief Description of the Drawings

The present invention is now described in respect of a
specific embodiment and with reference to the accompanying
drawings in which:

Figs. la and b show schematically and respectively a
cross section through and a plan view of a receptacle for
collecting a faecal stool, and Fig. lc shows a plan view of
an alternative form of the receptacle;

Fig. 2 shows the same cross section as Fig. la except
that a 1lid is fixed to the receptacle;

Fig. 3a shows a schematic cross section of the
receptacle of Fig. la fixed inside a transport unit, and
Fig. 3b shows the receptacle of Fig. lc fixed in another
version of the transport unit;

Fig. 4 shows schematically a stool washing apparatus
with the receptacle of Fig. la positioned in a sample rack;
and ’

Fig. 5 shows the apparatus of Fig. 4 with the sample
rack pivoted to pour wash liquid out of the receptacle.

Detailed Description

Figs. la and b show respectively a cross section
through and a plan view of a transparent plastic receptacle
1 having a V-shaped cross-section for collecting a faecal
stool 3 produced by a user. The receptacle has a mouth 5
and a straight stool collection channel 7 (which extends

perpendicularly to the plane of the paper in Fig. la). The

11
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receptacle is removably installed inside a toilet bowl 9 by
a support web 11 which is attached over the rim of the
toilet and has a central hole 12 to receive the receptacle
so that channel 7 is horizontal and mouth 5 is directly
above channel 7. The smoothly sloping walls 14 of the
receptacle guide the stool to the bottom of channel 7 and
encourage the deposited stool to align with the
longitudinal direction of the channel.

Fig. 1c shows an alternative form of the receptacle
which has a U-shaped channel cross-section, and which is
capable of receiving larger specimens.

Once the stool is Colﬂected in the receptacle, a 1lid
13 (see Fig. 2) is used to close mouth 5 and is releasably
fixed to the receptacle by a snap—-fit mechanism 16. A
sealing ring 15 seals the receptacle from the external
atmosphere.

Lid 13 includes a carrying handle 17, thermally
insulated upper wall 19 and wash liquid entry/exit port Z21.
The port is sealed by closure cap 23 and has a foraminous
screen 25 at its inner end which prevents the stool from
entering the port when (as described below) wash liquid is
decanted from the receptacle, and a coarse sieve 25a to
retain particles of e.g. greater than 2 mm in diameter.

The receptacle is lifted by handle 17 from web 11 and
fixed inside a transport unit 27 by a snap-fit mechanism 29
(see Fig. 3a). The transport unit has thermally insulated
walls 31 and contains a cooling block 33 of pre-cooled ice
or chemical cooling medium contained under a shaped divider
35. The cooling block is brought into close proximity with
the outer wall of receptacle 1. Ring 1l5a maintains the
position of channel relative to the cooling block. The
cooling block cools stool 3 to a temperature preferably in
the range from 0 to 5°C, which is below the gel freezing

point of the stool.
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Fig. 3b shows the receptacle of Fig. lc fixed in
another version of the transport unit. In this version
divider 35 forms an air space around the receptacle. The
air space and divider 35 prevent the cooling block cooling
the stool so rapidly as may damage the outer surface layers
of the stool.

The stool is then transported in the transport unit to
e.g. a clinic where stool washing is performed. The walls
of the transport unit and lid are. opaque so that the stoocls
are not visible inside the unit, and 1lid 13 prevents odours
from escaping the unit. Channel 7 also reduces movement of
the stool during transportation which prevents significant
damage to the surface of the stool.

At the clinic, the receptacle 1 and 1lid 13 are removed
from the transport unit. As the receptacle is transparent
visual inspection of the stool is possible without removing
the 1id. At this stage the stool sample may be rejected
if, for example, it is too small or runny. also any gross
evidence of disease, such as blood, may be noted. However,
if the stool is acceptable, the receptacle and 1id are
positioned into the sample rack 39 (i.e. receiving means)
of a stool-washing apparatus 37 shown in Fig. 4.

Collection channel 7 is aligned perpendicular to axis 41
about which rack 39 is pivotable and which at this stage is
horizontal.

Cooling means (not shown), such as a cold air Jjet,
refrigerator unit or coolant bath, keeps or brings the
stool to a temperature in the range 0 to 5°C so that it is
below its gel freezing point.

Apparatus 37 has a reservoir 43 of chilled wash
liguid, such as a buffered aqueous solution containing N-
acetylcysteine, bovine serum albumin and sodium butyrate
which has been found (see WO 97/09600) to improve recovery
of exfoliated cells. When the stool is sufficiently cool,

closure cap 23 is removed and a metered dose of wash liquid
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44 is injected into the receptacle via an injector 45 and
port 21. The liquid may alternatively be injected through
an air-tight septum at port 21. Afterwards injector 45 is
swung away from the sample rack.

Rocking means (not shown), which is e.g. an electric
motor and associated drive, then rocks the sample rack and
receptacle backwards and forwards about axis 41. A control
unit (also not shown) which controls the rocking means
defines a wash programme consisting of rocking angle,-
rocking fregquency and total exposure and rocking time
experienced by the stool. As receptacle 1 moves, gravity
causes wash liquid 44 in the receptacle to run back and
forth along channel 7 so that intimate contact with the
stool is achieved and surface cells from the stool are
washed into the liquid. To a significant extent friction
prevents the stool from moving during the rocking
procedure.

When the wash programme ends, the sample rack is
pivoted about pivot 47 to bring axis 41 into a vertical
position (see Fig. 5). Almost all of wash liquid 44 is
then decanted out of receptacle 1 via port 21, foraminous
screen 25 substantially preventing larger food residues or

other broken off pieces from the stool exiting with the

liquid. Coarse sieve 25a removes smaller pieces from the
liquid. Finer downstream sieves (not shown) further limit
the maximum particle size in the liquid. The liquid is

then be divided into standard volumes and received into a
plurality of removable (e.g. clip-on) sample receptacles
(not shown). The sample receptacles may be a strip of
tubes each of e.g. 0.1-0.5 ml volume as can be removed and
clipped into a standard microplate format used for clinical
analyses. Alternatively the sample receptacles may be
individual tubes each of e.g. 1-2 ml volume. The sample
rack is then returned to its horizontal position and

receptacle 1 is removed and safely disposed of.

14



10

i5

20

25

30

35

Patent Owner's Ex. 2003, Page 1201
WO 2005/014154 PCT/GB2004/003434

In this way, the abparatus converts a typical total
100-500 g mass of stool and wash liquid into aliquots of
cell-suspension of typically only 50-1000 mg (i.e. a
thousand-fold reduction in scale). The aliquots can be
made representative by preventing the cells from settling
out during the decanting process the aliquots. One method
of preventing settling out is to provide mixing channels
(not shown) through which the liquid flows on its way to

~ the sample receptacles.. Alternatively a. stirrer (also not
shown) can be provided to stir the wash liguid. Fine
sieves (e.g. of water wettable material such as nylon,
and/or having a mesh size in the range 50-400 um,
preferably 100-250 um, more preferably 125-200 pm) may be
provided over the entrances to the receptacles to further
filter the liguid. The excess liquid flows to waste.

The samples may ke used for e.g. DNA assays as
described in WO 97/09600 and A. Loktionov et al., Clinical
Cancer Research, Vol. 4, 337-342, (1998).

The entire procedure, from when the receptacle is
positioned in the sample rack to when the wash liquid exits
the receptacle, can be automated, with standard wash
programme settings being used. Also no manual contact with
or manipulation of the stool required, which promotes good
hygiene. So the present invention allows a large number of
stool samples to be processed in a safe and reproducible

manner.

In an experimental study, stools were collected into re-
sealable bags and stored at 0°C from no more than a few
minutes after excretion. The bags were transparent, which
allowed visual inspection of the stools during testing. For
stool washing, a wash solution was poured into each bag and
the bag was located inside a rigid rocking channel of a stool
washer apparatus, the channel being 40-45mm wide and

perforated so as to permit intimate cooling by surrounding
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ice-water held in an insulated container equipped with a
submersible pump. Rocking caused a gravity-imposed back and
forth circulation of the wash solution along the channel and
also promoted cooling of the stool by the surrounding ice-
water. A frequency of 3 seconds per rocking cycle was
chosen.

The wash solution was as previously described by A.
Loktionov et al. (referenced above), but the stool wash was
passed_through a 250 pm instead of a_125 um sieve. .Cell
clean—-up was performed robotically on a TECAN™ Genesis RSP
150 and then DNA was released by mechanical cell disruption
in the presence of 0.9%SDS as lysing agent. Following
dilution to prevent quenching, fluorimetric DNA assay was
performed with a TECAN™ Spectrafluor Plus using PicoGreen
(Molecular Probes™) to yield the stool DNA index (SDNAI,
defined as nanograms of DNA per ml of stool wash).

The effects of pre-soaking, rocking angle, mechanical
and bacterial damage, stool age, and wash volume were

studied, and the results are given below.

Effect of pre-soaking on SDNAI

The following SDNAI data from the stool washer (using
a +/-45deg rocking angle) demonstrate the advantage of a
period of pre-soaking. Prescaking appears to promote a
more or less equilibrated suspension state of cellular
material in the wash solution, which thereby helps to

prevent the chance dynamic release of cellular material.

Rocking SDNAI (ng/ml) with | SDNATI (ng/ml) with 3
time no pre-soak min pre-soak
stool | stool | stool | stool stool stool
1 2 3 4 5 6
30-40 sec 34 12 29 115 206 217
1 min 118 43 21 101 221 294
3 min 100 80 75 125 216 338
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Effect of Rocking Angle

If too small a rocking angle was used or the channel
became obstructed by the stool, the wash liguid tended to
form non-flowing pools that failed to contact the stool
surface so that unacceptable variations in washing
condition were experienced. However, under favourable
conditions, reproducible and relatively constant results
~could be obtained over a range of rocking angles. For
example in three different experiments the same stool was
given a 3 minute pre-soak followed by a 1 minute of wash at
different rocking angles in a visibly free flow of liquid
in a channel 40-45 mm wide and using a wash liquid to stool
ratio of 0.7 ml per gram. The rocking angles for the three
experiments were +/-30, 45 and 60° from the horizontal and
the respective SDNAI measurements were 263, 254 and 260

ng/ml.

Effects of Damage to Stool Surface Layer and of Stool Age
Sometimes stored stools were found to be accidentally
squashed, or stored in improperly sealed containers as
evidenced by smalls amount of white bacterial over-growth
on the stools. The following data (using different stools
all washed for 1 minute after a 3 min pre—-soak at a wash
solution/stool weight ratio of 0.7) demonstrate the
importance of protecting the stool surface layer during
storage. However, they also demonstrate that under
favourable conditions storage durations of up to several
weeks have no particular effect on measured SDNAI values.
The squashed stools had SDNAI values significantly above
the 700 ng/ml value which is considered to be the upper

limit for healthy persons.
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Stool age 1 4 7 11°% 15 19 81°
(days) donor A
SDNAT 2031} 192 90 1,400 | 218 | 585 | 2987
Stool age 14 ] 29° | 29° 31 42173 ] 101
(days) donor B
SDNAI 255 23 50 177 78 | 261 | 515

® indicates the stool was sguashed

» indicates the stool. had bacterial -over—-growth

Effect of Wash Solution Volume

Each of a series of undamaged stools from one donor
was washed (with a 3 min pre-socak and a 3 min wash at +/-
45° rocking angles) with both a fixed 50 ml volume of wash
solution and a variable volume of wash solution based on a
0.5 ml/gram wash/stool ratio. For successive stools of the
series, washing first was alternated between the fixed and
variable volume. The variable volume based on the 0.5
ratio resulted on average in the use of a 64% greater
volume of wash solution which visibly appeared to wet the
whole stool better and produced a 21% greater DNA
concentration. The second washes gave a 54% higher on
average DNA yield than the first washes (largely
irrespective of whether the fixed or variable wash solution
volume was used first) which was presumably due to the pre-
softening effect of the first washes. In general therefore
the fixed ratio wash took better account of the stool
weight without significantly influencing the DNA result.
As shown above, stool age had an insignificant effect on

the results.
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stool age (days) |1 5 9 20 60 70
stool weight (qg) 89 141 103 232 274 146
SDNAI from 50 ml [ 1°F 2nd 15* 2nd 27T 15¢
wash 55 167 234 300 256 49
SDNAI from 0.5 2ne 15* 27 1°*F 1°% 27d
ratio wash 139 92 220 262 207 65
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Claims:
1. A method of removing cellular material from the

surface of a faecal stool comprising the steps of:

a) supporting the stool in a container having a
channel along which the stool extends;

b) cooling the stool to a temperature below its gel
freezing point;

c) introducing wash liguid into the .container whilst
maintaining the stool at a temperature below its gel
freezing point; and

d) moving the container to cause the liquid to run
back and forth along the channel thereby washing the

cellular material from the surface of the stool.

2. A method of removing cellular material according to
claim 1, wherein step d) comprises rocking the container
about a horizontal axis perpendicular to the channel so

that the liquid runs back and forth under gravity.

3. A method of removing cellular material according to
claim 1, wherein step d) comprises displacing the container
back and forth in the direction in which the channel

extends.

4. A method of removing cellular material according to
any one of claims 1 to 3, wherein the container has a fixed

shape.

5. An apparatus for removing cellular material from the
surface of a faecal stool, comprising:
mounting means for mounting a container having a
channel along which, in use, the stool extends; and
motion imparting means for moving the container so

that, when wash liquid is introduced into the container,
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the liquid runs back and forth along the channel thereby

washing cellular material from the surface of the stool.

6. An apparatus for removing cellular material according
to claim 5, wherein the motion imparting means rocks the
container about a horizontal axis perpendicular to the
channel so that the liquid runs back and forth under
gravity.

7. An apparatus for removing cellular material according
to claim 5, wherein the motion imparting means displaces
the container back and forth in the direction in which the

channel extends.

8. An apparatus for removing cellular material according
to any one of claims 5 to 7, further comprising cooling
means for cooling the stool to a temperature below its gel

freezing point.

9. An apparatus for removing cellular material according
to any one of claims 5 to 8, further comprising filter
means which filters food residues from the stool but
retains the cellular material in the wash liquid when the

liquid is removed from the container.

10. An apparatus for removing cellular material according
to any one of claims 5 to 9, in which the container is

mounted at the mounting means.

11. A container for collecting faecal stools which has a
fixed shape and has an upper receiving mouth and a lower
stool collection channel, the internal walls of the
container narrowing from the mouth to the channel so that
when a stool is deposited through the mouth the stool is

encouraged to lie lengthways along the channel.
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12. A container according to claim 12, further having

installation means for removably installing the container
on a toilet with the receiving mouth opening upwardly and
the collection channel extending horizontally beneath the

mouth.

13. A container according to claim 11 or 12, further
having cooling means for cooling a stool deposited in the

container.
14. A container according to any one of claims 11 to 13,

which is hermetically sealable to reduce the exposure to

atmospheric oxygen of a stool deposited therein.
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1 7 nal Application No

... .B2004/003434

CLASSIFICATION OF SUBJECT MATTER

?PC 7 BO1F11/00 C1l2Q1/68 A61B10/00 GOIN33/574

According o International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC 7 BO1F Cl12Q A61B GOIN AGlLF

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the internalional search (name of data base and, where practical, search terms used)

EPO-Internal

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 6 187 546 B1 (LOKTIONOV ALEXANDRE ET 1-4
AL) 13 February 2001 (2001-02-13)
cited in the application
column 4, Tine 47 - column 5, Tine 9
column 13
X US 2001/002985 Al (KLEINSASSER JONATHAN) 5,6,8,10
7 June 2001 (2001-06-07)
paragraphs ‘0052! - ‘0058!; figures 6,7
X DE 15 98 515 A (GERHARDT FABRIK UND LAGER 5,7,10
CHEM) 27 May 1971 (1971-05-27)
the whole document
A US 2002/119472 A1l (LAPIDUS STANLEY N ET 1-4
AL) 29 August 2002 (2002-08-29)
paragraph ‘0038!
- / —
Further documents are listed in the continuation of box C. Patent famlly members are lisied in annex.

° Special categories of cited documents :

"A" document defining the general state of the art which is not
considered to be of particular relevance

"E*" earlier document but published on or after the international e
filing date

invention

which is cited to establish the publication date of another "y
citation or other special reason (as specified)

"T" later document published after the International filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the

document of particular relevancs; the claimed invention
cannot be considered novel or cannot be considered 1o
*L* document which may throw doubts on priority claim(s) or involve an inventive slep when the document is taken alone

document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the

European Patent Oifice, P.B. 5818 Patentlaan 2
NL — 2280 HV Rijswijk I

Tel. (+31-70) 340-2040, Tx. 31 651 eponl,

Fax: (+31-70) 340-3016 Herberhold, C

'O document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu—
other means menits, such comblnation being obvlous to a person skilled
*P* document published prior to the international filing date but in the art.
later than the priority date claimed *&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the intemational search report
29 October 2004 11/11/2004
Name and mailing address of the ISA Authorized officer

Form PCT/ISA/210 (second sheet) (January 2004)
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X FR 2 456 507 A (BRACONNIER THERESE)
12 December 1980 (1980-12-12)

Y figure 1

Y DE 199 10 836 A (KERNFORSCHUNGSANLAGE
JUELICH) 21 September 2000 (2000-09-21)
abstract

11,14
13
13

Form PCTASA/210 (continuation of second sheet) (January 2004)
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US 6187546 B1 13-02-2001 AU 6883096 A 27-03-1997
EP 0873502 A2 28-10-1998
WO 9709600 A2 13-03-1997
JP 11511982 T 19-10-1999

US 2001002985 Al 07-06—2001 AU 1574102 A 18-06-2002
WO 0245619 A2 13-06-2002
CA 2430758 Al 13-06-2002

DE 1598515 A 27-05-1971 DE 1598515 Al 27-05-1971

US 2002119472 Al 29-08-2002 us 6303304 Bl 16-10-2001
us 5952178 A 14-09-1999
us 5741650 A 21-04-1998
AU 3491999 A 01-11-1999
CA 2328616 Al 21-10~-1999
EP 1073898 Al 07-02-2001
JP 2002511585 T 16-04-2002
WO 9953316 Al 21-10-1999
AT 246806 T 15-08-2003
AU 704696 B2 29-04-1999
AU 2240697 A 22-08-1997
CA 2215263 Al 07-08-1997
DE 69629363 D1 11-09-2003
DE 69629363 T2 09-06-2004
DK 817968 T3 01-12-2003
EP 1291657 A2 12-03-2003
EP 0817968 Al 14-01-1998
ES 2202497 T3 01-04-2004
JP 2002515973 T 28-05-2002
Wo 9728450 Al 07-08-1997

FR 2456507 A 12-12-1980 FR 2456507 Al 12-12-1980

DE 19910836 A 21-09-2000 DE 19910836 Al 21-09-2000

Form PCT/ISA/210 (patent family annex) (January 2004)
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UNITED STATES 0 v D Box
' PATENT AND TRADEMARK OFFICE AN,y epto o

ELECTRONIC PAYMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
15/634,607 06/28/2023 05:19:15 PMET EXCTD-35239.304

Title of Invention
FECALSAMPLE PROCESSING AND ANALYSIS COMPRISING DETECTION OF BLOOD

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT #
under 35 USC 111(a)

CONFIRMATION # 1874 FILED BY Stephanie Filandrinos
PATENT CENTER # 62352099 AUTHORIZED BY Mary Ann Brow
CUSTOMER # 173254 FILING DATE  06/27/2017
CORRESPONDENCE - FIRST NAMED | oost Louwagie
ADDRESS INVENTOR

Payment Information
AT S AR ssTo SN =Y
FEE CODE DESCRIPTION ITEM PRICE ($) QUANTITY ITEM TOTAL($)
1820 REQUEST FOR CONTINUED 2000.00 1 2000.00

EXAMINATION (RCE)- 2ND AND
SUBSEQUENT REQUEST (SEE 37
CFR 1.114)

TOTAL $2,000.00
AMOUNT:

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, characterized
by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a Post Card, as
described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for filing date (see 37 CFR 1.53(b)-(d)
and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this Acknowledgement
Receipt will establish the filing date of the application



Page 2 of 2
Patent Owner's Ex. 2003, Page 1217 9

National Stage of an International Application under 35 U.8.C. 371

If a imely submission to enter the national stage of an international application is compliant with the conditions of 35 U.5.C.
371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a national stage
submission under 35 U.5.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for an
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.
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ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE /TIME ATTORNEY DOCKET

0 #
15/634,607 06/28/2023 05:19:15 PMET EXCTD-35239.304

Title of Invention
FECAL SAMPLE PROCESSING AND ANALYSIS COMPRISING DETECTION OF BLOOD

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT # -
under 35 USC 111(a)

CONFIRMATION # 1874 FILED BY Stephanie Filandrinos
PATENT CENTER # 62352099 FILING DATE 06/27/2017
CUSTOMER # 173254 FIRST NAMED ] oost Louwagie
INVENTOR
CORRESPONDENCE AUTHORIZED BY Mary Ann Brow
ADDRESS
Documents TOTAL DOCUMENTS: 11
DOCUMENT PAGES DESCRIPTION SIZE (KB)
2023-06-28 RCE2_EXCTD- 3 Request for Continued 135 KB
003USCONZ2-35239 35239- Examination (RCE)
304.pdf

Warning: This is nota USPTO supplied RCE fillable form. Data in the form cannot be
automatically loaded to other USPTO systems.

EP1366715.pdf 9 Foreign Reference 480 KB

HOEPFFNER_AlimentP harm 10 Non Patent Literature 1019 KB
acolTher_2005.pdf

OLSON_DiagnMolPathol_20 9 Non Patent Literature 820 KB
05.pdf
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LEUNG_Am]j Gastro_2007.pd
f

W02005014154.pdf

AHLQUIST AnninternMed 2
008.pdf

2023-05-
22 _Shuber _Decl 11634781.p
df

2023-05-
22_Request Reexam_11634
781.pdf

2023-06-28_IDS-
SB08_EXCTD-
003USCONZ2.35239_35239.p
df
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8 Non Patent Literature 954 KB
31 Foreign Reference 1257 KB
23 Non Patent Literature 2103 KB
63 Non Patent Literature 3205 KB
286 Other reference- 11320 KB
Patent/Application/Search
Documents
4 Information Disclosure 256 KB

Statement (IDS) Form (SB08)

Warning: This is nota USPTO supplied IDS fillable form. Data in the form cannot be
automatically loaded to other USPTO systems.

OHLSSON.pdf

Digest

DOCUMENT

8 Non Patent Literature 11474 KB

MESSAGE DIGEST(SHA-512)

2023-06-28 RCE2_EXCTD-
003USCON2-35239 35239-
304.pdf

EP1366715.pdf

B0486D7911A55A8DF934D1E43443BFC712D9D610C7808D5DB
424FA48E30CADOOB141141A0D2B77AAAC3BE1049207BAEL10
3A2D60515A25B16484FB591BC81D28

EE2B9B77BDF483030521A79F2B7D796FF4C941F0EG42F 94722
782601F6C2300200F0C89CD2B0OD033B4567E8058BFDF38FAC
2853C5FFD6D235A95D2866B53910D
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8.pdf

2023-05-
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2023-05-
22 _Request Reexam_1163478
1.pdf

2023-06-28_1IDS-
SB08_EXCTD-
003USCON2.35239_35239.pdf

OHLSSON.pdf

B6AAD8596A5B79B83F81CF5C933645FDF5787157690AB25389
76DBB6D60464606BBE3BIDEYAFFC45982B277A2B78145BD86
A68CF33B61CB93B68B89CCA9D5237

2BD36E9CO7AFO1E08311664ADT75A80FBO8C2EF413B92E2843
ADC7414ADB7A69CT8FFA9FCO01821C48F 7TEE62EF4C68F 32BF
ATEF9D909081CF8906C91BC8EB200B1

ODAB64BE4982C294F2BB592AA8262297963EF73D0629B85067
/D7DEDSFFE1085CF626572EA04B0D66230BDF08A73399DA57
AB7F54CD7B4F32BE9AC5A67335540

80006CF2C2BE26B7C02CB028DC86C44F6E71ID7FDO7F125599
2A65COF0CC29CCD43B43DC23F3B214EADS921EQ09CALEEDF7
EDEFF3D6840380E9B78F36EC493B85F

332AA685734EF882E441FB6B2EDOA962CC974889BED2896D8
77CADFE975C65AE1C1B438E60919BFB211E830CF6DAA4BES6
7BD63EDY021F5CAB5D70B9F9C932DE

A307DDCF47B1F873E0451EEA481299BB88FF5FE28042A44E9
FF2087C32FCE428A2AATFBACDCICDY96413CAAGFFFCT7AODA
A7449646F 91A4EFOD02DDB48808CDFE9

B7B90F4BCE2E2E77004F295ACBA166D119353C42E8ESFCB73
A8DA4243C8BDF1BB5BB930C30347F4054C9FAF8CBD1925247
79F43D7A3F4FA062A51BFCADO8EDT76

D7DAF1B8B2C91436C1E8DA5B2090C5B0940ED2D277004E1D
CI1FA9B4CF549EA434E5E965FF6DA321118CBESABESB88D7418
54B3BCF1344BDD1BCY97CC714C237248

6143A5E466707E965EAFACEFT777208253146F5008201E13839B
FOOC3EES3A75B9D34BA9E4384B9BC228283810281CAC61495
6A7D99C5E8E63767C52A0F41DDDE

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, characterized
by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a Post Card, as

described in MPEP 503.
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