(monoclonal antibodies against human colon carcinoma-associated antigens), the disclosures of
each of which are incorporated by reference herein.” Ex. 1002 at column 6, line 50 — column 7,
line 2; Ex. 1003 at column 6, lines 6-28. Lapidus ‘178 and Lapidus ‘650 each describe
“[m]ethods of the invention are used to prepare a stool sample followed by detection of a
deletion or other 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; Ex. 1003 at column 8, lines 39-50.

125.  As such, Lapidus ‘178 and Lapidus ‘650 each describe that nucleic acid (e.g.,
DNA or RNA) can be extracted from fecal samples and subjected to “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”
including the assays described in any of the at least 11 prior art references incorporated by
reference into Lapidus ‘178 and Lapidus ‘650. Accordingly, Lapidus ‘178 and Lapidus ‘650
each taught a person of ordinary skill in the art a number of available assays capable of
extracting nucleic acid from the remaining portion of the fecal sample, according to methods
known in the art.

126.  Furthermore, any minor differences that may exist between the third limitation of
claim 3 and the teachings of Lapidus ‘178 and Lapidus ‘650 would have been obvious to a
person of ordinary skill in the art at the time of the invention. Indeed, at the time we obtained the
Lapidus ‘178 and Lapidus ‘650 patents, I envisioned that the methods described in those
references could and would involve extracting nucleic acid from the remaining portion of the
fecal sample. Thus, at a minimum, this aspect of claim 3 was obvious in view of the teachings of
Lapidus ‘178 and/or Lapidus ‘650.

127.  Additionally, as discussed above, 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
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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
t0 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.

128. A person of ordinary skill in the art would have been motivated to utilize the
methods of Olson to extract nucleic acid from fecal samples. Specifically, based on the
advantages taught in Olson, the person of ordinary skill in the art would have been motivated to
place the remaining portion of the fecal sample in a buffer to stabilize the nucleic acids in order
to provide for increased assay sensitivity. Modifying the method of Lapidus ‘178 or of Lapidus
‘650 to include these teachings of Olson would have required only minor changes to general
methods to stabilize fecal samples with buffer, all of which were well within the knowledge and
technical grasp of a person of ordinary skill in the art, who would therefore have a reasonable
expectation of success. It also would have been a predictable use of the prior art according to
their established functions and yielded predictable results. As such, one skilled in the art would
have found it obvious to implement the third limitation of claim 3 based on the combined
teachings of Lapidus ‘178 or Lapidus ‘650 in view of Olson.

129.  Similarly, a person of ordinary skill in the art would have been motivated to
utilize the buffers of Olson to stabilize the DNA in the ‘remaining portion’ of the fecal sample of
Ahlquist. As discussed above, 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.” Ex. 1004 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. Based on Ahlquist’s suggestion
to improve DNA assay sensitivity, as well as the advantages taught in Olson, the person of
ordinary skill in the art would have been motivated to place the remaining portion of the fecal
sample in a buffer to lead to increased DNA assay sensitivity, as taught in Olson. Modifying the
method of Ahlquist to include these teachings of Olson would have required only minor changes

to general methods to stabilize fecal samples with buffer, all of which were well within the
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knowledge and technical grasp of a person of ordinary skill in the art, who would therefore have
a reasonable expectation of success. It also would have been a predictable use of the prior art
according to their established functions and yielded predictable results. As such, one skilled in
the art would have found it obvious to implement the third limitation of claim 3 based on the
combined teachings of Ahlquist and Olson.

130. Likewise, a person of ordinary skill in the art would also have been motivated to
utilize the buffers of Olson to stabilize the DNA in the ‘remaining portion’ of the fecal sample of
O’Neill (i.e., removed cellular material). O’Neill teaches that the removed portion is placed into
sample receptacles for subsequent analysis of DNA, RNA and proteins. Ex. 1005 at page 1, lines
15-20. Thus, a person of ordinary skill in the art reading O’Neill would be motivated to stabilize
the removed cellular material so that it could provide a more accurate DNA assay and
subsequent assessment for patients. Specifically, based on the advantages taught in Olson, the
person of ordinary skill in the art would have been motivated to place the remaining portion of
the fecal sample in a buffer to provide increased DNA assay sensitivity, as taught in Olson.
Modifying the method of O’Neill to include these teachings of Olson would have required only
minor changes to general methods to stabilize fecal samples with buffer, all of which were well
within the knowledge and technical grasp of a person of ordinary skill in the art, who would
therefore have a reasonable expectation of success. It also would have been a predictable use of
the prior art according to their established functions and yielded predictable results. As such,
one skilled in the art would have found it obvious to implement the third limitation of claim 3
based on the combined teachings of O’Neill and Olson.

5) Fourth Limitation of Claim 3

131.  The fourth limitation of claim 3 of the ‘781 Patent provides “d) testing the nucleic
acid for an amount of a human nucleic acid.”

132.  Lapidus ‘178 and Lapidus ‘650 each teach a protocol entitled “1. Method for
Quantitation of Target and Reference Polynucleotides.” Ex. 1002 at column 11, lines 19-20; Ex.
1003 at column 9, lines 63-65. Here, Lapidus ‘178 and Lapidus ‘650 describe “[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
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oligonucleotide probe.” Ex. 1002 at column 7, lines 21-27; Ex. 1003 at column 9, lines 66 —
column 10, line 5. A person of ordinary skill in the art would recognize a ‘polynucleotide’ is a
synonym for a ‘nucleic acid.” Thus, Lapidus ‘178 and Lapidus ‘650 each teach that human
nucleic acid can be quantitated according to its described assays.

133.  Furthermore, any minor differences that may exist between the fourth limitation
of claim 3 and the teachings of Lapidus ‘178 and Lapidus ‘650 would have been obvious to a
person of ordinary skill in the art at the time of the invention. Indeed, at the time we obtained the
Lapidus ‘178 and Lapidus ‘650 patents, I envisioned that the methods described in those
references could and would involve testing the nucleic acid for an amount of a human nucleic
acid. Thus, at a minimum, this aspect of claim 3 was obvious in view of the teachings of Lapidus
‘178 and/or Lapidus ‘650.

134.  Additionally, Olson 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 to the sample, leading to increased assay
sensitivity. Id. at Abstract.

135. A person of ordinary skill in the art would have been motivated to combine the
multitarget, fecal DNA screening assay of Olson to test nucleic acid in fecal samples of Lapidus
‘178 or Lapidus ‘650 for an amount of a human nucleic acid. Specifically, based on the
advantages taught in Olson, the person of ordinary skill in the art would have been motivated to
use the stabilizing buffer taught in Olson to improve the multitarget, fecal DNA screening assays

in order to test the presence of gene-specific mutations and long DNA fragments associated with
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colorectal cancer. Modifying the method of Lapidus ‘178 or of Lapidus ‘650 to include these
teachings of Olson would have required only minor changes to general methods to test nucleic
acid for an amount of a human nucleic acid, all of which were well within the knowledge and
technical grasp of a person of ordinary skill in the art, who would therefore have a reasonable
expectation of success. It also would have been a predictable use of the prior art according to
their established functions and yielded predictable results. As such, one skilled in the art would
have found it obvious to implement the fourth limitation of claim 3 based on the combined
teachings of Lapidus ‘178 or Lapidus ‘650 in view of Olson.

136.  Furthermore, as discussed above, Ahlquist teaches testing the nucleic acid for an
amount of a human nucleic acid. 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. A person of ordinary skill in
the art reading Ahlquist would understand that Ahlquist teaches testing nucleic acid for an
amount of a human nucleic acid because all of these genes would entail human nucleic acid.

137.  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

38

Exact Sciences Ex. 2003, Page 1292 of 1394



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 pum instead of a 125 pm 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.” Id. at page 16, lines 7-19.

138. A person of ordinary skill in the art would have been motivated to combine the
stabilizing buffer of Olson with the removed cellular material of the fecal sample of O’Neill.
Specifically, based on the advantages taught in Olson, the person of ordinary skill in the art
would have been motivated to use the stabilizing buffer taught in Olson to improve DNA assays,
which include testing nucleic acid for an amount of human nucleic acid. Modifying the method
of O’Neill to include these teachings of Olson would have required only minor changes to
general methods of human nucleic acid detection, all of which were well within the knowledge
and technical grasp of a person of ordinary skill in the art, who would therefore have a
reasonable expectation of success. It also would have been a predictable use of the prior art
according to their established functions and yielded predictable results. As such, one skilled in
the art would have found it obvious to implement the fourth limitation of claim 3 based on the
combined teachings of O’Neill and Olson.

6) Conclusions Regarding Claim 3

139.  For the reasons discussed above, it is my opinion that Lapidus ‘178 described
each and every element of claim 3 arranged in the same way as in that claim. Therefore,
Lapidus ‘178 anticipated claim 3.

140.  For the reasons discussed above, it is also my opinion that Lapidus ‘178 suggested
each and every element of claim 3 to those skilled in the art prior to the ‘781 Patent’s filing.

Therefore, Lapidus ‘178 rendered claim 3 obvious.
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141.  For the reasons discussed above, it is also my opinion that Lapidus ‘650 described
each and every element of claim 3 arranged in the same way as in that claim. Therefore,
Lapidus ‘650 anticipated claim 3.

142.  For the reasons discussed above, it is also my opinion that Lapidus ‘650 suggested
each and every element of claim 3 to those skilled in the art prior to the ‘781 Patent’s filing.
Therefore, Lapidus ‘650 rendered claim 3 obvious.

143.  For the reasons discussed above, it is also my opinion that Lapidus ‘178, De Luca,
and Olson collectively taught or suggested each and every element of claim 3 to those skilled in
the art prior to the “781 Patent’s filing and that it would have been obvious to combine those
teachings to arrive at the subject matter of claim 3. Therefore, Lapidus 178, De Luca, and
Olson rendered claim 3 obvious.

144.  For the reasons discussed above, it is also my opinion that Lapidus ‘650, De Luca,
and Olson collectively taught or suggested each and every element of claim 3 to those skilled in
the art prior to the “781 Patent’s filing and that it would have been obvious to combine those
teachings to arrive at the subject matter of claim 3. Therefore, Lapidus ‘650, De Luca, and
Olson rendered claim 3 obvious.

145.  For the reasons discussed above, it is also my opinion that Ahlquist, De Luca, and
Olson collectively taught or suggested each and every element of claim 3 to those skilled in the
art prior to the “781 Patent’s filing and that it would have been obvious to combine those
teachings to arrive at the subject matter of claim 3. Therefore, Ahlquist, De Luca, and Olson
rendered claim 3 obvious.

146.  For the reasons discussed above, it is also my opinion that O’Neill, De Luca, and
Olson collectively taught or suggested each and every element of claim 3 to those skilled in the
art prior to the “781 Patent’s filing and that it would have been obvious to combine those
teachings to arrive at the subject matter of claim 3. Therefore, O’Neill, De Luca, and Olson

rendered claim 3 obvious.

D. Claim 4 Was Anticipated and Obvious
147.  Claim 4 of the “781 Patent provides “[t]he method of claim 3, wherein testing the

nucleic acid comprises determining expression from a human gene.”
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148. Lapidus ‘178 and Lapidus ‘650 each teach “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; Ex. 1003 at column 2, lines 50-54. Further, Lapidus ‘178 and Lapidus ‘650 teach
“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; Ex. 1003 at column 8, lines 22-25. This indicates that nucleic acid (e.g., DNA or RNA)
was tested to determine expression from a human gene. In sum, both Lapidus ‘178 and Lapidus
‘650 disclose claim 4.

149.  Furthermore, any minor differences that may exist between claim 4 and the
teachings of Lapidus ‘178 and Lapidus ‘650 would have been obvious to a person of ordinary
skill in the art at the time of the invention. Indeed, at the time we obtained the Lapidus ‘178 and
Lapidus ‘650 patents, I envisioned that the methods described in those references could and
would involve testing the nucleic acid by determining expression from a human gene. Thus, at a
minimum, claim 4 was obvious in view of the teachings of Lapidus ‘178 and/or Lapidus ‘650.

150.  Furthermore, Olson teaches 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.

151. In addition, 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
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“we examined SDT-2 (which targets 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.

152.  Moreover, 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.

153.  As taught by Olson, Ahlquist, and/or O’Neill, it was routine in the art to test
nucleic acid (e.g., DNA or RNA) to determine expression from a human gene. For instance, a
person of ordinary skill in the art would be motivated to utilize the teachings of Olson to develop
a DNA screening assay from fecal samples, starting from any of Lapidus ‘178, Lapidus ‘650,
Ahlquist, or O’Neill because Olson is in the same field as these references. It would be routine
to adapt the nucleic acid testing methods of any of any of Lapidus ‘178, Lapidus ‘650, Ahlquist,
or O’Neill with the teachings of Olson in order to investigate nucleic acid such as DNA or RNA
in order to detect “the presence of gene-specific mutations and long DNA fragments associated
with colorectal cancer” as suggested by Olson. Ex. 1007 at Abstract. Modifying the method of
Lapidus ‘178, Lapidus ‘650, Ahlquist, or O’Neill to include these teachings of Olson would have
required only minor changes to general methods, all of which were well within the knowledge
and technical grasp of a person of ordinary skill in the art, who would therefore have a
reasonable expectation of success. It also would have been a predictable use of the prior art
according to their established functions and yielded predictable results. As such, one skilled in
the art would have found it obvious to arrive at claim 4 based on the combined teachings of
Lapidus ‘178, Lapidus ‘650, Ahlquist, or O’Neill with De Luca and Olson.

154. In summary, for the reasons discussed above, it is my opinion that Lapidus ‘178

described each and every element of claim 4. Therefore, Lapidus 178 anticipated claim 4.
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155.  For the reasons discussed above, it is also my opinion that Lapidus ‘178 suggested
each and every element of claim 4 to those skilled in the art prior to the ‘781 Patent’s filing.
Therefore, Lapidus ‘178 rendered claim 4 obvious.

156.  For the reasons discussed above, it is also my opinion that Lapidus ‘650 described
each and every element of claim 4. Therefore, Lapidus ‘650 anticipated claim 4.

157.  For the reasons discussed above, it is also my opinion that Lapidus ‘650 suggested
each and every element of claim 4 to those skilled in the art prior to the ‘781 Patent’s filing.
Therefore, Lapidus ‘650 rendered claim 4 obvious.

158.  For the reasons discussed above, it is also my opinion that Lapidus ‘178, De Luca,
and Olson collectively taught or suggested each and every element of claim 4 to those skilled in
the art prior to the “781 Patent’s filing and that it would have been obvious to combine those
teachings to arrive at the subject matter of claim 4. Therefore, Lapidus ‘178, De Luca, and
Olson rendered claim 4 obvious.

159.  For the reasons discussed above, it is also my opinion that Lapidus ‘650, De Luca,
and Olson collectively taught or suggested each and every element of claim 4 to those skilled in
the art prior to the “781 Patent’s filing and that it would have been obvious to combine those
teachings to arrive at the subject matter of claim 4. Therefore, Lapidus ‘650, De Luca, and
Olson rendered claim 4 obvious.

160. For the reasons discussed above, it is also my opinion that Ahlquist, De Luca, and
Olson collectively taught or suggested each and every element of claim 4 to those skilled in the
art prior to the “781 Patent’s filing and that it would have been obvious to combine those
teachings to arrive at the subject matter of claim 4. Therefore, Ahlquist, De Luca, and Olson
rendered claim 4 obvious.

161.  For the reasons discussed above, it is also my opinion that O’Neill, De Luca, and
Olson collectively taught or suggested each and every element of claim 4 to those skilled in the
art prior to the ‘781 Patent’s filing and that it would have been obvious to combine those
teachings to arrive at the subject matter of claim 4. Therefore, O’Neill, De Luca, and Olson

rendered claim 4 obvious.
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E. Claim 5 Was Obvious

162.  Claim 5 of the “781 Patent provides “[t]he method of claim 4, wherein
determining expression from the human gene comprises testing the nucleic acid for the presence
of human DNA having an epigenetic modification.” As stated above, a person of ordinary skill
in the art would understand the “781 Patent’s definition of “epigenetic modification” as the plain
and ordinary meaning of the term (i.e., “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.”).

163.  Ahlquist discloses that, for evaluation of the second stool DNA test (SDT-1),
“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.” Ex. 1004, page 4 at ‘DNA Testing’ heading.

164. Leung teaches methods for “detecting aberrantly methylated DNA ... in feces of
patients with colorectal cancer or polyps.” Ex. 1008 at p. 1070, Abstract (Background).

165. Thus, both Ahlquist and Leung teach that it was routine in the art to determine
expression from a human gene by testing nucleic acid for the presence of human DNA having an
epigenetic modification. For instance, a person of ordinary skill in the art would be motivated to
utilize the teachings of Leung to determine epigenetic modifications in DNA, starting from any
of Lapidus ‘178, Lapidus ‘650, Ahlquist, or O’Neill because Leung is in the same field as these
references. It would be routine to adapt the nucleic acid testing methods of any of any of
Lapidus ‘178, Lapidus ‘650, Ahlquist, or O’Neill with the teachings of Leung in order to
investigate epigenetic modifications in genes for their predictive potential of colorectal cancers.
Modifying the method of Lapidus ‘178, Lapidus ‘650, Ahlquist, or O’Neill to include these
teachings of Leung would have required only minor changes to general methods, all of which
were well within the knowledge and technical grasp of a person of ordinary skill in the art, who
would therefore have a reasonable expectation of success. It also would have been a predictable
use of the prior art according to their established functions and yielded predictable results. As

such, one skilled in the art would have found it obvious to arrive at claim 5 based on the
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combined teachings of Lapidus ‘178, Lapidus ‘650, Ahlquist, or O’Neill with De Luca, Olson,
and Leung.

166.  For the reasons discussed above, it is my opinion that Lapidus ‘178, De Luca,
Olson, and Leung collectively taught or suggested each and every element of claim 5 to those
skilled in the art prior to the ‘781 Patent’s filing and that it would have been obvious to combine
those teachings to arrive at the subject matter of claim 5. Therefore, Lapidus ‘178, De Luca,
Olson, and Leung rendered claim 5 obvious.

167.  For the reasons discussed above, it is also my opinion that Lapidus ‘650, De Luca,
Olson, and Leung collectively taught or suggested each and every element of claim 5 to those
skilled in the art prior to the ‘781 Patent’s filing and that it would have been obvious to combine
those teachings to arrive at the subject matter of claim 5. Therefore, Lapidus ‘650, De Luca,
Olson, and Leung rendered claim 5 obvious.

168.  For the reasons discussed above, it is also my opinion that Ahlquist, De Luca,
Olson, and Leung collectively taught or suggested each and every element of claim 5 to those
skilled in the art prior to the ‘781 Patent’s filing and that it would have been obvious to combine
those teachings to arrive at the subject matter of claim 5. Therefore, Ahlquist, De Luca, Olson,
and Leung rendered claim 5 obvious.

169.  For the reasons discussed above, it is also my opinion that O’Neill, De Luca,
Olson, and Leung collectively taught or suggested each and every element of claim 5 to those
skilled in the art prior to the ‘781 Patent’s filing and that it would have been obvious to combine
those teachings to arrive at the subject matter of claim 5. Therefore, O’Neill, De Luca, Olson,

and Leung rendered claim 5 obvious.

F. Claims 6-11 Were Obvious
170.  Each of claims 6-11 depend, directly or indirectly, from claim 5. Each of claims
6-11 further limit the epigenetic modification of claim 5 or a claim depending from claim 5. In
this regard, claim 6 provides “testing the nucleic acid for the presence of human DNA having an
epigenetic modification comprises measuring an amount of a methylated human DNA”, claim 7
provides “the epigenetic modification comprises aberrant methylation”, claim 8 provides “the
aberrant methylation comprises hypermethylation”, claim 9 provides “the human DNA having an

epigenetic modification comprises a gene and/or a promoter region of a gene”, claim 10 provides
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“the gene is selected from the group consisting of PHACTR3, NDRG4, FOXE1, GATAA4,
GPNMB, TFP12, SOX17, SYNEI, LAMA, MMP2, OSMR, SFRP2, and CDO1”, and claim 11
provides “testing the nucleic acid for the presence of human DNA having an epigenetic
modification comprises modifying the nucleic acid with bisulfate ions under conditions wherein
unmethylated cytosine is converted to uracil”.

171. Leung teaches “detecting aberrantly methylated DNA ... in feces of patients with
colorectal cancer or polyps.” Ex. 1008 at p. 1070, Abstract (Background). Further, Leung
teaches 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 hypermethylated DNA in 7 tumor-related genes (APC, ATM, hMLH1,
sFRP2, HLTF, MGMT, and GSTP1) in stool was analyzed by methylation-specific PCR. Id. at
p. 1070, Abstract (Methods). Moreover, Leung teaches that “[t]he presence of methylated DNA
in stool was detected by methylation-specific PCR (MSP). Briefly, 2 pug of DNA was chemically
modified to convert all unmethylated cytosine to uracil by the EZ DNA methylation kit (Zymo
Research, Orange, CA). Id. at page 1071, second column, first full paragraph.

172.  Ahlquist teaches for evaluation of the second stool DNA test (SDT-1), “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.” Ex. 1004,
page 4 at ‘DNA Testing’ heading.

173.  Thus, Leung teaches that it was routine in the art to evaluate the various facets of
epigenetic modifications specified by claims 6-11. Ahlquist also suggests certain features of
claims 6-11. For instance, a person of ordinary skill in the art would be motivated to utilize the
teachings of Leung to determine particular epigenetic modifications in DNA, starting from any
of Lapidus ‘178, Lapidus ‘650, Ahlquist, or O’Neill because Leung is in the same field as these
references. It would be routine to adapt the nucleic acid testing methods of any of any of
Lapidus ‘178, Lapidus ‘650, Ahlquist, or O’Neill with the teachings of Leung in order to
investigate particular epigenetic modifications in genes for their predictive potential of colorectal

cancers. For example, Leung teaches that it was routine in the art to detect epigenetic
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modification of the SFRP2 gene in feces. In addition, Leung indicates that it well known in the
art to use the EZ DNA methylation kit from Zymo Research, which utilizes bisulfate ions for
modifying the nucleic acid with under conditions wherein unmethylated cytosine is converted to
uracil. Modifying the method of Lapidus ‘178, Lapidus ‘650, Ahlquist, or O’Neill to include
these teachings of Leung would have required only minor changes to general methods, all of
which were well within the knowledge and technical grasp of a person of ordinary skill in the art,
who would therefore have a reasonable expectation of success. It also would have been a
predictable use of the prior art according to their established functions and yielded predictable
results. As such, one skilled in the art would have found it obvious to arrive at claim 5 based on
the combined teachings of Lapidus ‘178, Lapidus ‘650, Ahlquist, or O’Neill with De Luca,
Olson, and Leung.

174.  For the reasons discussed above, it is my opinion that Lapidus ‘178, De Luca,
Olson, and Leung collectively taught or suggested each and every element of claims 6-11 to
those skilled in the art prior to the “781 Patent’s filing and that it would have been obvious to
combine those teachings to arrive at the subject matter of claims 6-11. Therefore, Lapidus ‘178,
De Luca, Olson, and Leung rendered claims 6-11 obvious.

175.  For the reasons discussed above, it is also my opinion that Lapidus ‘650, De Luca,
Olson, and Leung collectively taught or suggested each and every element of claims 6-11 to
those skilled in the art prior to the ‘781 Patent’s filing and that it would have been obvious to
combine those teachings to arrive at the subject matter of claims 6-11. Therefore, Lapidus ‘650,
De Luca, Olson, and Leung rendered claims 6-11 obvious.

176.  For the reasons discussed above, it is also my opinion that Ahlquist, De Luca,
Olson, and Leung collectively taught or suggested each and every element of claims 6-11 to
those skilled in the art prior to the ‘781 Patent’s filing and that it would have been obvious to
combine those teachings to arrive at the subject matter of claims 6-11. Therefore, Ahlquist, De
Luca, Olson, and Leung rendered claims 6-11 obvious.

177.  For the reasons discussed above, it is also my opinion that O’Neill, De Luca,
Olson, and Leung collectively taught or suggested each and every element of claims 6-11 to
those skilled in the art prior to the ‘781 Patent’s filing and that it would have been obvious to
combine those teachings to arrive at the subject matter of claims 6-11. Therefore, O’Neill, De

Luca, Olson, and Leung rendered claims 6-11 obvious.
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G. Claim 12 Was Anticipated and Obvious

178.  Claim 12 of the ‘781 Patent provides “[t]he method of claim 4, wherein
determining expression from the human gene comprises measuring an amount of RNA expressed
from the gene.”

179.  Lapidus ‘178 and Lapidus ‘650 each teach determining expression from the
human gene comprises measuring an amount of RNA expressed from the gene. For instance,
Lapidus ‘178 and Lapidus ‘650 both teach that “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; Ex. 1003 at column 8, lines 22-25.
Furthermore, Lapidus ‘178 and ‘650 both teach 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.” Ex. 1002 at column 6, line 58 — column 7, line 2; Ex.
1003 at column 6, lines 15-28. This indicates that RNA was isolated from a fecal sample and an
amount of RNA expressed from the gene was determined. Both Lapidus ‘178 and Lapidus ‘650
disclose claim 12.

180.  Furthermore, any minor differences that may exist between claim 12 and the
teachings of Lapidus ‘178 and Lapidus ‘650 would have been obvious to a person of ordinary
skill in the art at the time of the invention. Indeed, at the time we obtained the Lapidus ‘178 and
Lapidus ‘650 patents, I envisioned that the methods described in those references could and
would involve determining expression from the human gene by measuring an amount of RNA
expressed from the gene. Thus, at a minimum, claim 12 was obvious in view of the teachings of
Lapidus ‘178 and/or Lapidus ‘650.

181.  Furthermore, Leung teaches 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. Leung
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thus teaches it was routine in the art to test RNA from stool to determine expression from the
COX-2 gene. 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, starting from any of Lapidus ‘178, Lapidus ‘650, Ahlquist, or O’Neill
because Leung is in the same field as these references. It would be routine to adapt the nucleic
acid testing methods of any of any of Lapidus ‘178, Lapidus ‘650, Ahlquist, or O’Neill with the
teachings of Leung in order to investigate human genes for their predictive potential of colorectal
cancers. Modifying the method of Lapidus ‘178, Lapidus ‘650, Ahlquist, or O’Neill to include
these teachings of Leung would have required only minor changes to general methods, all of
which were well within the knowledge and technical grasp of a person of ordinary skill in the art,
who would therefore have a reasonable expectation of success. It also would have been a
predictable use of the prior art according to their established functions and yielded predictable
results. As such, one skilled in the art would have found it obvious to arrive at claim 12 based on
the combined teachings of Lapidus ‘178, Lapidus ‘650, Ahlquist, or O’Neill with De Luca,
Olson., and Leung.

182. In summary, for the reasons discussed above, it is my opinion that Lapidus ‘178
described each and every element of claim 12. Therefore, Lapidus ‘178 anticipated claim 12.

183.  For the reasons discussed above, it is also my opinion that Lapidus ‘178 suggested
each and every element of claim 12 to those skilled in the art prior to the “781 Patent’s filing.
Therefore, Lapidus ‘178 rendered claim 12 obvious.

184.  For the reasons discussed above, it is also my opinion that Lapidus ‘650 described
each and every element of claim 12. Therefore, Lapidus ‘650 anticipated claim 12.

185.  For the reasons discussed above, it is also my opinion that Lapidus ‘650 suggested
each and every element of claim 12 to those skilled in the art prior to the 781 Patent’s filing.
Therefore, Lapidus ‘650 rendered claim 12 obvious.

186.  For the reasons discussed above, it is also my opinion that Lapidus ‘178, De Luca,
Olson, and Leung collectively taught or suggested each and every element of claim 12 to those
skilled in the art prior to the ‘781 Patent’s filing and that it would have been obvious to combine
those teachings to arrive at the subject matter of claim 12. Therefore, Lapidus ‘178, De Luca,

and Olson rendered claim 12 obvious.
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187.  For the reasons discussed above, it is also my opinion that Lapidus ‘650, De Luca,
Olson, and Leung collectively taught or suggested each and every element of claim 12 to those
skilled in the art prior to the ‘781 Patent’s filing and that it would have been obvious to combine
those teachings to arrive at the subject matter of claim 12. Therefore, Lapidus ‘650, De Luca,
and Olson rendered claim 12 obvious.

188.  For the reasons discussed above, it is also my opinion that Ahlquist, De Luca,
Olson, and Leung collectively taught or suggested each and every element of claim 12 to those
skilled in the art prior to the ‘781 Patent’s filing and that it would have been obvious to combine
those teachings to arrive at the subject matter of claim 12. Therefore, Ahlquist, De Luca, and
Olson rendered claim 12 obvious.

189.  For the reasons discussed above, it is also my opinion that O’Neill, De Luca,
Olson, and Leung collectively taught or suggested each and every element of claim 12 to those
skilled in the art prior to the ‘781 Patent’s filing and that it would have been obvious to combine
those teachings to arrive at the subject matter of claim 12. Therefore, O’Neill, De Luca, and

Olson rendered claim 12 obvious.

H. Claim 13 Was Obvious

190. Claim 13 of the ‘781 Patent provides “[t]he method of claim 12, wherein
measuring an amount of RNA expressed from the gene comprises reverse transcriptase
polymerase chain reaction (RT-PCR).”

191.  Leung teaches 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. Leung thus teaches it
was routine in the art to test RNA from stool to determine expression from the COX-2 gene. 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 the gene via RT-PCR, starting from any of Lapidus
‘178, Lapidus ‘650, Ahlquist, or O’Neill because Leung is in the same field as these references.
It would be routine to adapt the nucleic acid testing methods of any of any of Lapidus ‘178,
Lapidus ‘650, Ahlquist, or O’Neill with the teachings of Leung in order to investigate RNA via
RT-PCR because it was known at the time of filing that RT-PCR provided means to evaluate
RNA expression. Modifying the method of Lapidus ‘178, Lapidus ‘650, Ahlquist, or O’Neill to
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include these teachings of Leung would have required only minor changes to general methods
regarding RT-PCR, all of which were well within the knowledge and technical grasp of a person
of ordinary skill in the art, who would therefore have a reasonable expectation of success. It also
would have been a predictable use of the prior art according to their established functions and
yielded predictable results. As such, one skilled in the art would have found it obvious to arrive
at claim 13 based on the combined teachings of Lapidus ‘178, Lapidus ‘650, Ahlquist, or O’Neill
with De Luca, Olson, and Leung.

192.  For the reasons discussed above, it is my opinion that Lapidus ‘178, De Luca,
Olson, and Leung collectively taught or suggested each and every element of claim 13 to those
skilled in the art prior to the ‘781 Patent’s filing and that it would have been obvious to combine
those teachings to arrive at the subject matter of claim 13. Therefore, Lapidus ‘178, De Luca,
Olson, and Leung rendered claim 13 obvious.

193.  For the reasons discussed above, it is also my opinion that Lapidus ‘650, De Luca,
Olson, and Leung collectively taught or suggested each and every element of claim 13 to those
skilled in the art prior to the ‘781 Patent’s filing and that it would have been obvious to combine
those teachings to arrive at the subject matter of claim 13. Therefore, Lapidus ‘650, De Luca,
Olson, and Leung rendered claim 13 obvious.

194.  For the reasons discussed above, it is also my opinion that Ahlquist, De Luca,
Olson, and Leung collectively taught or suggested each and every element of claim 13 to those
skilled in the art prior to the ‘781 Patent’s filing and that it would have been obvious to combine
those teachings to arrive at the subject matter of claim 13. Therefore, Ahlquist, De Luca, Olson,
and Leung rendered claim 13 obvious.

195.  For the reasons discussed above, it is also my opinion that O’Neill, De Luca,
Olson, and Leung collectively taught or suggested each and every element of claim 13 to those
skilled in the art prior to the ‘781 Patent’s filing and that it would have been obvious to combine
those teachings to arrive at the subject matter of claim 13. Therefore, O’Neill, De Luca, Olson,

and Leung rendered claim 13 obvious.
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I. Claim 14 Was Obvious

196. Claim 14 of the ‘781 Patent provides “[t]he 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.”

197. Lapidus ‘178 and Lapidus ‘650 each teach testing for an amount of a blood
protein in the removed portion such as testing for a concentration of hemoglobin. For instance,
Lapidus ‘178 and ‘650 both teach that a removed portion such as a cross-sectional stool sample
or the like “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 indicative of
colorectal cancer.” Ex. 1003 at column 6, lines 1-11. Furthermore, Lapidus ‘178 and Lapidus
‘650 each teach 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.

198.  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].

199.  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.” It is
well known to the skilled artisan that Hemoccult and HemoccultSensa tests test for the presence
of hemoglobin.

200. 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
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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. It is well known to
the skilled artisan that such proteins and associated enzyme activity would include testing for the
presence of hemoglobin in order to identify unhealthy conditions of the epithelium as
exemplified by colorectal cancer, polyps and ulcerative colitis.

201. A person of ordinary skill in the art would be motivated to utilize the teachings of
De Luca to test for an amount of a blood protein in the removed portion such as testing for a
concentration of hemoglobin, starting from any of Lapidus ‘178, Lapidus ‘650, Ahlquist, or
O’Neill because De Luca is in the same field as these references. It would be routine to adapt the
protein and enzyme testing methods of any of any of Lapidus ‘178, Lapidus ‘650, Ahlquist, or
O’Neill with the teachings of De Luca in order to investigate concentrations of hemoglobin.
Modifying the method of Lapidus ‘178, Lapidus ‘650, Ahlquist, or O’Neill to include these
teachings of De Luca would have required only minor changes to general methods regarding
hemoglobin, all of which were well within the knowledge and technical grasp of a person of
ordinary skill in the art, who would therefore have a reasonable expectation of success. It also
would have been a predictable use of the prior art according to their established functions and
yielded predictable results. As such, one skilled in the art would have found it obvious to arrive
at claim 14 based on the combined teachings of Lapidus ‘178, Lapidus ‘650, Ahlquist, or O’Neill
with De Luca and Olson.

202.  For the reasons discussed above, it is my opinion that Lapidus ‘178, De Luca, and
Olson collectively taught or suggested each and every element of claim 14 to those skilled in the
art prior to the ‘781 Patent’s filing and that it would have been obvious to combine those
teachings to arrive at the subject matter of claim 14. Therefore, Lapidus ‘178, De Luca, and
Olson rendered claim 14 obvious.

203.  For the reasons discussed above, it is also my opinion that Lapidus ‘650, De Luca,
and Olson collectively taught or suggested each and every element of claim 14 to those skilled

in the art prior to the ‘781 Patent’s filing and that it would have been obvious to combine those
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teachings to arrive at the subject matter of claim 14. Therefore, Lapidus ‘650, De Luca, and
Olson rendered claim 14 obvious.

204.  For the reasons discussed above, it is also my opinion that Ahlquist, De Luca, and
Olson collectively taught or suggested each and every element of claim 14 to those skilled in the
art prior to the “781 Patent’s filing and that it would have been obvious to combine those
teachings to arrive at the subject matter of claim 14. Therefore, Ahlquist, De Luca, and Olson
rendered claim 14 obvious.

205. For the reasons discussed above, it is also my opinion that O’Neill, De Luca, and
Olson collectively taught or suggested each and every element of claim 14 to those skilled in the
art prior to the “781 Patent’s filing and that it would have been obvious to combine those
teachings to arrive at the subject matter of claim 14. Therefore, O’Neill, De Luca, and Olson

rendered claim 14 obvious.

J. Claim 15 Was Obvious

206. Claim 15 of the ‘781 Patent provides “[t]he method of claim 14, wherein testing
for the concentration of hemoglobin comprises immunochemical detection of hemoglobin.”

207. Lapidus ‘178 and Lapidus ‘650 each teach testing for the concentration of
hemoglobin comprises immunochemical detection of hemoglobin. For instance, Lapidus ‘178
and ‘650 both teach that a removed portion such as a cross-sectional stool sample or the like
“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 indicative of colorectal
cancer.” Ex. 1003 at column 6, lines 1-11. Furthermore, Lapidus ‘178 and Lapidus ‘650 each
teach 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.
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208. 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].

209.  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.” It is
well known to the skilled artisan that Hemoccult and HemoccultSensa test for the presence of
hemoglobin.

210. 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. It is well known to
the skilled artisan that such proteins and associated enzyme activity would include testing for the
presence of hemoglobin in order to identify unhealthy conditions of the epithelium as
exemplified by colorectal cancer, polyps and ulcerative colitis.

211. A person of ordinary skill in the art would be motivated to utilize the teachings of
De Luca to test for the concentration of hemoglobin using immunochemical detection of
hemoglobin, starting from any of Lapidus ‘178, Lapidus ‘650, Ahlquist, or O’Neill because De
Luca is in the same field as these references. Further, Lapidus ‘178 and Lapidus ‘650 expressly
teach that antibody based immunoassays can be used on fecal samples. It would be routine to
testing methods of any of any of Lapidus ‘178, Lapidus ‘650, Ahlquist, or O’Neill with the
teachings of De Luca in order to use immunochemical detection of hemoglobin because De Luca
(and Ahlquist) indicates that such evaluations are more effective to identify hemoglobin in fecal

samples compared to methods such as Hemoccult and HemoccultSensa. A skilled person would
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have a reasonable expectation of success to use immunochemical detection of hemoglobin
because De Luca that such hemoglobin evaluations are routine in the art and each of Lapidus
‘178, Lapidus ‘650, Ahlquist, and O’Neill suggest that immunochemical detection of
hemoglobin can be used for the given patient population. As such, modifying the method of
Lapidus ‘178, Lapidus ‘650, Ahlquist, or O’Neill to include these teachings of De Luca would
have required only minor changes to general methods, all of which were well within the
knowledge and technical grasp of a person of ordinary skill in the art, who would therefore have
a reasonable expectation of success. It also would have been a predictable use of the prior art
according to their established functions and yielded predictable results. As such, one skilled in
the art would have found it obvious to arrive at claim 15 based on the combined teachings of
Lapidus ‘178, Lapidus ‘650, Ahlquist, or O’Neill with De Luca and Olson.

212.  For the reasons discussed above, it is my opinion that Lapidus ‘178, De Luca, and
Olson collectively taught or suggested each and every element of claim 15 to those skilled in the
art prior to the “781 Patent’s filing and that it would have been obvious to combine those
teachings to arrive at the subject matter of claim 15. Therefore, Lapidus ‘178, De Luca, and
Olson rendered claim 15 obvious.

213.  For the reasons discussed above, it is also my opinion that Lapidus ‘650, De Luca,
and Olson collectively taught or suggested each and every element of claim 15 to those skilled
in the art prior to the ‘781 Patent’s filing and that it would have been obvious to combine those
teachings to arrive at the subject matter of claim 15. Therefore, Lapidus ‘650, De Luca, and
Olson rendered claim 15 obvious.

214.  For the reasons discussed above, it is also my opinion that Ahlquist, De Luca, and
Olson collectively taught or suggested each and every element of claim 15 to those skilled in the
art prior to the “781 Patent’s filing and that it would have been obvious to combine those
teachings to arrive at the subject matter of claim 15. Therefore, Ahlquist, De Luca, and Olson
rendered claim 15 obvious.

215. For the reasons discussed above, it is also my opinion that O’Neill, De Luca, and
Olson collectively taught or suggested each and every element of claim 15 to those skilled in the
art prior to the “781 Patent’s filing and that it would have been obvious to combine those
teachings to arrive at the subject matter of claim 15. Therefore, O’Neill, De Luca, and Olson

rendered claim 15 obvious.
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K. Claims 16-20 Were Obvious

216.  Each of claims 16-20 depend from claim 14. Each of claims 16-20 further specify
that “the removed portion of the fecal sample is considered positive for the presence of blood” at
a certain concentration of hemoglobin detected in the removed portion. For instance, claim 16
indicates positivity when the concentration of hemoglobin detected in the removed portion is at
least 5 ng/ml. Claims 17, 18, 19, and 20 are similar in language but specify concentrations of at
least 10 ng/ml, at least 20 ng/ml, at least 50 ng/ml, and at least 200 ng/ml, respectively.

217.  Asexplained above, it is my opinion that combinations of Lapidus ‘178, Lapidus
‘650, Alhqiust, O’Neill, De Luca, and Olson collectively taught or suggested each and every
element of claim 15 to those skilled in the art prior to the ‘781 Patent’s filing and that it would
have been obvious to combine those teachings to arrive at the subject matter of claim 15.

218. Hoepffner discloses that “the sensitivity of [various] tests to detect faecal
[hemoglobin] 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). . Hoepffner thus teaches it was routine in the art to assign a
concentration of hemoglobin to indicate when a fecal sample is considered positive for the
presence of blood. For instance, Hoepffner teaches that a sample is positive for blood when a
concentration of hemoglobin is at least 10 ng/ml. Thus, a person skilled in the art would
understand that Hoepffner suggests any concentration at or above 10 ng/ml (e.g., 20 ng/ml, 50
ng/ml, and 200 ng/ml) would also be considered positive for the presence of blood.

219. A person of ordinary skill in the art would be motivated to utilize the teachings of
Hoepffner to determine a concentration of hemoglobin that could be utilized as a “cut-off” for
the presence of blood in a fecal sample. Starting from any of Lapidus ‘178, Lapidus ‘650,
Ahlquist, or O’Neill, a person of ordinary skill in the art would be motivated to combine these
teachings because Hoepffner is in the same field as these references. It would be routine to adapt
the methods of protein (e.g., hemoglobin) detection any of any of Lapidus ‘178, Lapidus ‘650,
Ahlquist, or O’Neill with the teachings of Leung in order to assign a cut-off value according to
Hoepffner to assist in diagnosing colorectal cancers. Furthermore, a skilled person would be
motivated to further modify the teachings of Hoepffner in order to reduce the “cut-off” value of

hemoglobin concentration to be as low as possible. It would be routine to modify the values to
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lower concentrations in order to make the hemoglobin test more sensitive, thus being able to
identify more patients that were at risk for colorectal cancer. A skilled person would have a
reasonable expectation of success to determine a concentration of hemoglobin that could be
utilized as a “cut-off™ for the presence of blood in a fecal sample because Hoepftner teaches that
such determinations are routine in the art. Modifying the method of Lapidus ‘178, Lapidus ‘650,
Ahlquist, or O’Neill to include these teachings of Hoepffner would have required only minor
changes to general methods, all of which were well within the knowledge and technical grasp of
a person of ordinary skill in the art, who would therefore have a reasonable expectation of
success. It also would have been a predictable use of the prior art according to their established
functions and yielded predictable results. As such, one skilled in the art would have found it
obvious to arrive at claims 16-20 based on the combined teachings of Lapidus ‘178, Lapidus
‘650, Ahlquist, or O’Neill with De Luca, Olson, and Hoepffner.

220. For the reasons discussed above, it is my opinion that Lapidus ‘178, De Luca,
Olson, and Hoepffner collectively taught or suggested each and every element of claims 16-20
to those skilled in the art prior to the “781 Patent’s filing and that it would have been obvious to
combine those teachings to arrive at the subject matter of claims 16-20. Therefore, Lapidus
178, De Luca, Olson, and Hoepffner rendered claims 16-20 obvious.

221.  For the reasons discussed above, it is also my opinion that Lapidus ‘650, De Luca,
Olson, and Hoepffner collectively taught or suggested each and every element of claims 16-20
to those skilled in the art prior to the “781 Patent’s filing and that it would have been obvious to
combine those teachings to arrive at the subject matter of claims 16-20. Therefore, Lapidus
‘650, De Luca, Olson, and Hoepffner rendered claims 16-20 obvious.

222.  For the reasons discussed above, it is also my opinion that Ahlquist, De Luca,
Olson, and Hoepffner collectively taught or suggested each and every element of claims 16-20
to those skilled in the art prior to the “781 Patent’s filing and that it would have been obvious to
combine those teachings to arrive at the subject matter of claims 16-20. Therefore, Ahlquist, De
Luca, Olson, and Hoepffner rendered claims 16-20 obvious.

223.  For the reasons discussed above, it is also my opinion that O’Neill, De Luca,
Olson, and Hoepffner collectively taught or suggested each and every element of claims 16-20

to those skilled in the art prior to the “781 Patent’s filing and that it would have been obvious to
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I hereby declare that all statements made herein of my own knowledge are true and that
all statements made on information and belief are believed to be true; and further that these
statements were made with the knowledge that willful false statements and the like so made are

punishable by fine or imprisonment, or both, under 18 U.S.C. § 1001.

Dated: May 22, 2023 /Anthony P. Shuber/
Mr. Anthony P. Shuber, MS
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EXHIBIT 1007

ORIGINAL ARTICLE

DNA Stabilization Is Critical for Maximizing Performance
of Fecal DNA-Based Colorectal Cancer Tests

Jeff Olson, BS, Duncan H. Whitney, PhD, Kristine Durkee, PhD, and Anthony P Shuber, MS

Abstract: We have developed a multitarget, fecal DNA screening
assay that detects the presence of gene-specific mutations and long
DNA fragments associated with colorectal cancer (CRC). We con-
tinue to investigate methods that may be used to optimize clinical
sensitivity. The goals of this investigation are to establish how sample
handling conditions affect the stability of DNA in stool, thereby
potentially limiting clinical sensitivity, and to determine conditions to
ameliorate DNA degradation. A study was run comparing paired sam-
ple aliquots. Quantitative PCR data for matched aliquots was used to
determine first the effect of sample incubation on total recovery and
integrity of DNA, then the effect of stabilization buffer addition to
stool on recoverable DNA, and finally the impact of buffer addition
on assay sensitivity. Comparison of quantitative PCR data for paired
aliquots shows that the amount of recoverable human DNA is nega-
tively affected by storing stool samples (N = 43) at room temperature
for =36 hours (P = 0.0018). However, the addition of stabilization
buffer leads to a significant increase in recovery of DNA (P = 0.010),
compared with samples incubated without buffer. Whereas the DNA
Integrity Assay (DIA) is found to be sensitive to DNA degradation
(sensitivity was reduced by 82%; P = 0.0002), point mutation marker
sensitivity is more refractory. Overall, DNA can be stabilized by
addition of buffer to the sample, leading to increased assay sensitivity.

Key Words: colorectal cancer, multitarget assay, DNA integrity,
cancer screening, stool DNA

(Diagn Mol Pathol 2005;14:183-191)

Colorectal cancer (CRC) is the fourth most prevalent
cancer in the United States and is the second leading
cause of cancer deaths." More than 90% of colorectal cancer
cases could be cured if detected in its earliest stages.” Current
colorectal cancer screening guidelines include a variety of op-
tions including fecal occult blood test (FOBT), flexible sigmoid-
oscopy, double-contrast barium enema, and colonoscopy.'
Whereas being the most sensitive,* the financial costs, man-
power requirements, and potential complications associated
with colonoscopy present formidable obstacles to its imple-
mentation for large-scale, nationwide CRC screening.® The
other methods are less sensitive and are either invasive, or in
the case of FOBT, depend upon a nonspecific, indirect as-
sessment of blood in fecal matter. Fecal DNA methods have

From Exact Sciences Corporation, Marlborough, MA.

Reprints: Anthony P. Shuber, Chief Technology Officer, Exact Sciences
Corporation, 100 Campus Drive, Marlborough, MA 01752 (e-mail:
dwhitney@exactsciences.com).
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been developed that are noninvasive and present continued
opportunity for improvement as new molecular markers asso-
ciated with CRC are identified and as new DNA detection tech-
nologies are developed. Results of several targeted studies to
assess sensitivity and specificity of fecal DNA tests have been
previously reported, with sensitivities ranging from 52% to
91% and specificities of 93% to 98%. Although these studies
offer a confirmation of the potential benefits of fecal DNA
screening protocols, it is known that several variables can affect
test performance. Markers must be chosen that yield an ac-
ceptable clinical sensitivity for the intended application (ie,
screening average-risk individuals for sporadic disease). The
fecal DNA assay is based on a combination of a panel of point
mutations in APC, p53, and Kras genes, as well as a micro-
satellite instability (MSI) marker, BAT-26, and a marker for
long DNA fragments, DNA integrity assay (DIA). Addition-
ally, mutation detection methods must be chosen that offer
sufficient analytical sensitivity because the human DNA re-
covered from stool is highly heterogeneous. Normal cells are
sloughed into the colonic lumen along with the mutant cells.
Therefore, analytical methods must be chosen that can detect
as little as 1% mutant DNA in the presence of excess wild-type
DNA. Also, sample prep methodologies must be chosen that
allow for maximum recovery of human DNA from samples.
Most of the DNA recovered from stool is bacterial in origin,
with the human DNA component representing only a small
minority. Purification methodologies must be able to effi-
ciently select for the rare human component, and because the
mutant copies (when they exist) represent only a small
percentage of the total human DNA from stool, it is important
to maximize the recovery of human DNA to maximize the
probability of amplifying mutant copies in the PCR reactions.
Development of a new affinity gel electrophoresis method that
meets these needs has recently been described.'® Lastly, it is
imperative to preserve the DNA in stool, such that it does not
degrade during sample handling. A common method to ensure
that DNA remains stable is to freeze stool samples as quickly
as possible after collection or to receive samples in centralized
testing labs as quickly as possible. However, to provide the
option of decentralized sample analysis and still retain
maximum sample integrity, it is desirable to develop a more
robust and standardized sample-handling method.

A multicenter study was recently completed to evaluate
the sensitivity of a multitarget fecal DNA assay relative to
FOBT in an average-risk population.’ The study had 31 can-
cers, confirmed through colonoscopy, by screening approxi-
mately 5,000 patients, and the majority of cancers were found
to represent early-stage disease. Even though the study dem-
onstrated a 4-fold greater sensitivity than FOBT, the fecal
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DNA assay was expected to detect a greater proportion of the
cancers. The sensitivity contributed by the point mutation
panel of markers was found to be consistent with previous
studies,*® but the DIA portion of the test contributed sig-
nificantly lower sensitivity to the overall assay than what had
been seen previously, raising the question of how sample han-
dling may affect DNA stability, in general, and the sensitivity
of the different parts of the multitarget assay, more specifically.
With the possibility that DNA degradation might lead
to loss of marker sensitivity and overall assay performance,
methods of making sample collection and handling more ro-
bust were considered. Here we present experimental results
that not only demonstrate how sample handling can affect
DNA stability but also how degradation can be ameliorated by
addition of buffer to stool samples shortly after collection.

MATERIALS AND METHODS

Sample Collection and Incubation

A total of 43 samples were collected from known CRC
patients as well as patients without cancer by a separate orga-
nization (Indivamed GmbH, Hamburg, Germany) that also
managed all patient informed consent and compliance with
human subject guidelines. All stool samples were frozen within
1 hour of defecation and shipped to EXACT Sciences on dry
ice (—78°C). Once received, samples were subjected to pre-
scribed room temperature incubation times as described later.
Prior to the start of the incubation time course, stool samples
were thawed and 1 aliquot was processed to recover DNA
immediately (¢;). The DNA from the #, aliquot for all samples
was analyzed and served as an incubation control. The
remainder of the stool was left to incubate at room tem-
perature. At prescribed time points, aliquots were removed
from the stool and human DNA was recovered and analyzed in
similar manner to the controls.

All aliquots were standardized by weight (30 g). Experi-
ments were designed to measure the effect of incubation time
on DNA integrity, as well as the quantity of recoverable DNA.
The experiments also included an addition of stabilization buffer
to stool aliquots. Stabilization buffer consisted of 0.5 mol/L
Tris, 0.15 mol/L EDTA, and 10 mmol/L NaCl (pH 9.0). In
these experiments, aliquots were stored at room temperature
for 36 or 48 hours, with and without buffer added. In the case
of buffer addition, the buffer was simply added to the stool
aliquot in a plastic container with a lid, but no effort was made
to homogenize the sample. At the prescribed time period, the
aliquots with and without buffer were processed to recover
human DNA and then analyzed by the DIA assay. An
additional set of experiments was conducted to study the effect
of incubation time on specific gene mutations. In this experi-
ment, 1 set of samples (6 samples) was incubated for 36, 48, or
72 hours without any stabilization buffer added. Another set of
samples (5 samples) was incubated for 36 or 48 hours, with
and without buffer added. After the prescribed incubation
time, all samples were processed to recover and purify human
DNA and analyze the DNA for gene mutations as described
later.
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Recovery of DNA From Stool

The sample preparation methodology used to recover
DNA from stool was previously reported.>'® Stool aliquots
were weighed and combined with Exact buffer A (1:7 (w/v)
ratio) and homogenized on an Exactor (Exact Sciences). After
homogenization, a 4-g stool equivalent (~32 mL) of each
sample was centrifuged to remove all particulate matter. The
supernatants were then treated with 20 wL TE buffer (0.01 mol/L
Tris [pH 7.4] and 0.001 mol/L EDTA) containing RNase A
(2.5 mg/mL) and incubated at 37°C for 1 hour. Total nucleic
acid was then precipitated (first adding 1/10 volume 3 mol/L
NaAc, then an equal volume of isopropanol). Genomic DNA
was pelleted by centrifugation, the supernatant removed, and
the DNA resuspended in TE.

Human DNA Purification

Target human DNA fragments were purified from total
nucleic acid preparations using a newly developed DNA
affinity electrophoresis purification methodology. This method
has recently been described in detail.’® In brief, human DNA
can be separated from the excess bacterial DNA by hybridi-
zation of the target sequences to complementary, covalently
bound oligonucleotide capture probes in acrylamide gel mem-
branes. Crude human DNA preparations (2,400 L) were mixed
with 960 pL formamide (Sigma), 385 pL 10X TBE, and
filtered through a 0.8-pum syringe filter (Nalgene, Rochester, NY)
and then denatured (heated at 95°C for 10 minutes, then
cooled in ice for 5 minutes). The sample mix was loaded on
top of the capture membrane, and electrodes above and below
the capture layer were applied. Samples were electrophoresed
(15 V, 16 hours) using TBE in the reservoirs above and below
the capture layer. After electrophoretic capture, the remaining
solution was removed from the tubes, and the tube array was
separated from the capture plate. The capture membranes were
then washed and 40 pL of 100 mmol/L NaOH was added to
the top of the capture membrane and incubated for 15 minutes.
The capture plate was placed on top of a custom molded 48-
well DNA collection plate and centrifuged briefly (1,900 X g)
to recover the eluted DNA. Then, 8 wL of neutralization buffer
(500 mmol/L HCL + 0.1 X TE) was added to each well of the
collection plate and mixed.

Quantification of Recovered Human DNA by
TaqMan Analysis

TagMan analysis was performed on an I-Cycler
(BioRad) with primers against a 200-bp region of the APC
gene. A probe labeled with 6-carboxyfluorescein (FAM) and
6-carboxytetramethylrhodamine (TAMRA) was used to detect
PCR product. Amplification reactions consisted of captured
human stool DNA mixed with 10X PCR buffer, LATaq en-
zyme (Takara), 1 X PCR primers (5 wmol/L), and 1X TagMan
probe (2 wmol/L; Biosearch Technologies). We used 5 L of
captured DNA in the PCR reactions. TagMan reactions were
performed with the same program as described below (DIA).

Sequence-Specific Amplification

Polymerase chain reaction (PCR) amplifications (50 wL)
were performed on MJ Research Tetrad Cyclers (Watertown,
MA) using 10 pL of purified DNA, 10X PCR buffer

© 2005 Lippincott Williams & Wilkins
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(Takara Bio Inc, Madison, WI), 0.2 mmol/L dNTPs (Promega,
Madison, WI), 0.5 wmol/L sequence-specific primers (Mid-
land Certified Reagent Co, Midland, TX), and 2.5 U LATaq
DNA polymerase (Takara). All amplification reactions were
performed under identical thermocycler conditions: 94°C for
5 minutes and 40 cycles consisting of 94°C (1 minutes.), 60°C
(1 minute), and 72°C (1 minute), with a final extension of
5 minutes at 72°C. Thirteen separate PCR reactions were run per
sample. For analysis of each of the PCR products, 8 uL of each
amplification reaction was loaded and electrophoresed on a
4% ethidium bromide—stained NuSieve 3:1 agarose gel (FMC,
Rockland, ME) and visualized with a Stratagene EagleEye II
(Stratagene, La Jolla, CA) still image system. All oligonucle-
otide sequences (capture probes, PCR primers, and TagMan
probes) are available upon request.

The multitarget assay was designed to have 13 separate
PCR reactions in the multiple mutation (MuMu) panel and 12
PCR reactions in the DIA portion of the assay.

Mutation Panel Analysis

The presence or absence of point mutations or Bat-26—
associated deletions was determined by using modified solid-
phase single-base extension (SBE) reactions. Point mutation
targets included codons K12p1, K12p2, and K13p2 on the K-
ras gene; codons 876, 1306, 1309, 1312, 1367pl, 1378pl,
1379, 1450p1, 1465 and 1554 on the APC gene; and codons
175p2, 245pl, 245p2, 248pl, 248p2, 273pl, 273p2, and
282p1 on the p53 gene. Including the Bat-26 deletion marker,
the panel consisted of 22 markers in total. For all gene targets,
separate wild-type and mutant specific reactions were per-
formed. Details of the reactions and analysis using capillary
electrophoresis have been previously described.'

DIA

The DIA assay has been previously described in detail.!
More recently, this assay has been converted to a real-time
PCR methodology (unpublished data). Three unique PCR re-
actions (in duplicate) per loci were run on I-Cycler instruments
(BioRad, Hercules, CA). The strategy was to capture locus-
specific segments and perform small (~100 bp) PCR amplif-
ications remote from the capture site as an indicator of DNA
length. DNA fragments for integrity analysis were amplified
from 4 different loci: 17p13, 5921, HRMT1L1, and LOC91199.
PCR primer sets and associated TagMan probe for each loci
of interest are “walked” down the sequence, thereby inter-
rogating for the presence and quantity of increasing length of
DNA of approximately 1,300 bp, 1,800 bp, and 2,400 bp
fragments of captured DNA. Purified DNA template (5 pL)
was mixed with 5 uL 10X PCR buffer (Takara), 10 nL dNTPs
(2 mmol/L, Promega), 0.25 pL LATaq (5 U/uL, Takara),
24.75 L molecular biology grade water (Sigma), and 5 pL
of a mix of PCR primers (5 pmol/L, Midland) and TagMan
dual-labeled probes (2 wmol/L, Biosearch Technologies). The
I-Cycler was programed as follows: 94°C for 5 minutes and
then 40 cycles of 94°C for 1 minute, 55°C for 1 minute, and
72°C for 1 minute. Genomic standards, prepared as 20, 100,
500, 2,500, and 12,500 GE/5 pL, were prepared and used to
generate a standard curve.

© 2005 Lippincott Williams & Wilkins

DIA Data Analysis

Threshold genome equivalents (GE) values were de-
termined for each of 12 PCR reactions (corresponding to the
1.3kb, 1.8kb, and 2.4kb fragments across the 4 genomic loci)
using a previously determined set of cancers and normals. We
then applied a requirement that at least 4 of the 12 PCR re-
actions are above the individual PCR thresholds to prospec-
tively determine cancers.

Statistical Methods

The impact of sample incubation on DNA recovery and
the impact of stabilization buffer on DNA recovery were both
assessed using quantitative PCR analysis. The data for both
comparisons were subjected to a paired-sample ¢ test using
GraphPad QuickCalcs software (GraphPad Software, Inc, San
Diego, CA). The effect of sample incubation on the integrity of
recoverable DNA was analyzed using DIA cutoffs. Resulting
DIA scores after incubation were analyzed by a Fisher exact
test compared with controls that had been analyzed at #,, using
GraphPad QuickCalcs.

RESULTS
Effect of Sample-Handling Conditions on DIA

DIA is a measure of long DNA which has been shown to
be an independent and effective marker of CRC."" In these
experiments, the effect of sample-handling conditions on
recoverable DNA is assessed using DIA. Moreover, the results
of the DIA analysis are a direct indication of how this marker is
impacted under the prescribed conditions and likewise how
CRC detection sensitivity is affected. A total of 38 samples
were analyzed by DIA. Twenty-seven were DIA negative at 7,,
and aliquots were incubated with and without stabilization
buffer. There was no significant amount of long DNA present
in these samples to judge the effect of incubation conditions on
DNA stability. However, impact of sample-handling con-
ditions was assessed by total recoverable DNA (ie, 200 bp
results). A sampling of results from this group of specimens is
shown in Table 1. A DNA recovery score was calculated by
averaging the results for the 4 separate loci (D, E, X, and Y) for
each sample. Without any buffer added, the majority of
samples (18/27, 67%) stored at room temperature (=36 hours)
yielded less than 50% of the DNA recovered at #,. The
remaining 9 samples (33%) had mild loss of recovery, yielding
equivalent DNA, or less than a 50% loss, upon room tem-
perature incubation. When aliquots were incubated with
buffer, 81% (22/27) of the DIA-negative samples were pre-
served (samples GP30, GP33, and GP96, in Table 1, are shown
as examples). In the remaining 5 DIA-negative samples, the
addition of stabilization buffer did not offer any significant
advantage in recoverable DNA, compared with samples stored
without buffer (see for example, LSP20-21 in Table 1).

Of'the 38 samples analyzed by DIA, 11 were found to be
positive at #,. Table 2 shows the detected copy numbers of each
DIA marker for these samples at #, and extended incubation
times, with and without stabilization buffer added. The DIA
score (number of positive markers per sample) is also indi-
cated. When no stabilization buffer is added, DNA is
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TABLE 1. Quantification of Recoverable Human DNA from Selected DIA-Negative Samples Incubated With and Without

Stabilization Buffer

Sample ID Incubation Conditions D200 (GE/10 pL) E200 (GE/10 pL) X200 (GE/10 pL) Y200 (GE/10 pL)
GP30 Fresh 247 196 418 129
36 h no buffer 50 27 76 0
36 h with buffer 219 216 390 172
GP96 Fresh 129 1,120 604 769
36 h no buffer 63 130 100 100
36 h with buffer 34 1,270 1,140 1,290
GP33 Fresh 3,690 13,200 23,300 0
36 h no buffer 61 136 422 103
36 h with buffer 2,220 4,640 3,860 2
LSP20-21 Fresh 1,140 807 1,500 337
36 h no buffer 219 588 421 285
36 h with buffer 542 363 174 591

significantly degraded in 9 of the 11 originally DIA-positive
stool samples when stored for =36 hours at room temperature.
These would therefore be graded as DIA negative after room
temperature incubation, resulting in an 82% loss in sensitivity
(P = 0.002) for DIA. However, for these same samples, ad-
dition of stabilization buffer prior to room temperature incu-
bation yields significantly higher DNA copy number, such that
all of the samples (11/11) would remain DIA positive, even
after room-temperature incubation. Two of the samples (GP-031
and GP-079) yielded high quantities of long DNA fragments
even upon extended room temperature incubation without any
added stabilization buffer.

Effect of Sample Handling Conditions on Gene
Mutation Markers

It has previously been shown that DNA recovered from
stool can be interrogated for specific mutations known to be
associated with CRC.%® In the experiments described earlier, it
was shown that upon room temperature incubation of stool
samples long fragments of DNA are degraded, significantly
diminishing the usefulness of the DIA markers. Further it was
shown that human DNA yield is reduced introducing the ques-
tion of whether or not sufficient amount of DNA template
molecules remain for point mutation analysis in known CRC
associated genes (eg, Kras, APC, and p53). Stool samples
from 11 confirmed CRC patients were collected and shown to
contain 1 or more point mutations, as summarized in Table 3.

The 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 ¢,
the average recovery was 14,891 copies/10 pL, 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 #,. The one exception, sample GP-031, maintained high
DNA vyield even without addition of stabilization buffer.
Samples incubated with stabilization buffer maintained human
DNA yields similar to the 7, samples (Table 3).
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Aliquots from all samples were analyzed for mutations
initially (#,), and additional aliquots were analyzed after room
temperature incubation. Aliquots from the first 6 stool samples
(Table 3) were simply stored at room temperature with no
buffer added, whereas aliquots from the next set of 5 samples
were stored with and without the addition of stabilization
buffer. Mutations were reproducibly detected in 10 of the 11
samples. Sample GP-105 was originally shown to contain an
APC mutation (at codon 1554), and after incubation of an
aliquot for 48 hours without buffer, the mutation was no longer
detectable even with repeated analysis. However, when GP-
105 was incubated in the presence of stabilization buffer, the
originally identified mutation was detected. In addition, as we
observed within the DIA marker experiments, human DNA
recovery for all samples remained high when incubated in the
presence of stabilization buffer, and DNA recovered from
these aliquots also maintained detectable mutations.

DISCUSSION

The ability to recover human DNA from stool samples
and identify mutations associated with colorectal cancer has
been shown by several groups over the last decade. Sidransky
et al'? first reported interrogating K-ras mutations associated
with sporadic CRC in stool DNA in 1992. Subsequent reports
also involved interrogation of single genetic targets.”*"!” More
recently, assays with multiple markers have been developed'®'®
to yield increased assay sensitivity in light of the genetic het-
erogeneity of sporadic CRC cases. Furthermore, an assay for
long DNA recovered from stool has been developed and
shown to be associated with CRC with high specificity.!' The
DIA itself was shown to detect 57% of cancers in one study'’
and has been shown to detect from 37%?® to 67%° of cancers
when incorporated in a multitarget assay. The multitarget tests
have the potential to be used in population-based screening
applications. However, in all cases, one of the central chal-
lenges is to preserve the integrity of human DNA in the hostile
stool environment, particularly during sample transport, to
recover, amplify, and interrogate the DNA for known cancer-
related abnormalities. Nucleases that are active in stool have
the potential to rapidly degrade DNA, including the minor human
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TABLE 2. Results of DNA Integrity Assay for DIA-positive Samples Incubated at Room Temperature for Prescribed Times, With and
Without Stabilization Buffer. DIA Scores (A) and Total Recoverable DNA (B) are Shown for 11 Samples Found to be DIA-positive

at t,
A)
DIA-D DIA-E DIA-X DIA-Y
Sample  Time Point 13KB 18KB 24KB 13KB 18KB 24KB 13KB 18KB 24KB 13KB 18KB 24KB LcDIA Score
GP32  O0HR 15 0 0 126 34 Gam 15 15 18 2 1 4 3
36 HR NB 0 18 14 38 20 14 1 0 1 9 21 6 0
36 HR B 55 5D 27 59 15 9 16 2 26 13 14 :
GP29 0 HR 394 520 150 1490 734 343 G4 08 I8 1 3
24 HR NB 0 0 0 0 0 0 1 0 0 11 8
24 HR B Q12 114900 6030 20300 1090: 700 2020 d7e i9s 500 236
36 HR NB 0 0 0 1230 0 0 21 2 5 12
36 HR B 10 26 21 E1170 (10500 7680 14105 052 1153 1 2
GP34 0 HR 1180 840 318 14890 (3l6L¢  i2I800 247 HEsT 1299 1 1
24 HR NB 10 13 0 13 11 0 5 4 6 6 7
24 HR B 61700 3890 22300 11860 89600 7070 18 12 199 24500 620
36 HR NB 0 0 0 17 6 0 2 0 2 2 2
36 HR B 1250 2090 959 7650: 30900 27600 13660 A6 1353 108590 377
GP38 0 HR 735 598 2020 39300 23000 13000 2 1 1 4 e
36 HR NB 0 0 0 22 9 0 1 2 1 0 0
36 HR B 88 81 35 426 369 i3lo 4 6 5 39 19
GP31 0 HR 200 223 134 992 493 2500 12300 125 108 47 136
36 HR NB 274 4410 0s 1320 573 24l e 45 il 52 9
36 HR B 129 4o 56 257 e 4l 130 24 2 ND ND
107 0 HR 672 13t0 2360 10200 G813 GTEE U176l U137 U138 T1060¢ 908
48 HR 0 0 0 5 4 0 1 1 4 3 2
48 HR, Buffer /567 1120 294 647 541 3080 11100 1ol 89 615 778
117 0 HR 170 519 78 320 130 108 255 g 150 G453 1357
48 HR 0 0 0 0 0 0 1 1 2 0 0
48 HR, Buffer 11700 7590 755 3840 3000 28100 4490 3790 4860 19300 1640
97 0 HR 36 202 10 78 33 10 15 5 . 123
48 HR 0 0 0 0 3 0 2 0 3 1 1
48 HR, Buffer 50 84 22 6 63 26 45 16 34 i o
105 0 HR 71 233 47 258 81 83 123 18 1 a7 2o
48 HR 0 61 0 0 2 0 1 0 1 1 2
48 HR, Buffer 29 118 9 81 505 335 18 2 2 6T a4
90 0 HR 469 1560 167 86 26 9 oan 65 91 14200 890
48 HR 0 0 0 4 6 0 1 0 1 4 2
48 HR, Buffer 13200 #2900 398 13500 4870 4600 2490 183 67 24200 1790
GP79 0 HR 250 21 21 1250 1070 dipa G 62 520 3020 g
48 HR 72 20 11 528 53 64 21 27 22 92 370
48 HR, Buffer 128 70 24 446 89 87 35 51 360 24T 663
(B)
DIA-D DIA-E DIA-X DIA-Y
Sample Time Point 200 200 200 200
GP32 0 HR 4690 3830 14000 4040
36 HR NB 1160 752 309 1490
36 HR B 14700 2460 7720 15000
GP29 0 HR 2120 3340 5560 9
24 HR NB 92 161 505 140
24 HR B 2380 3720 6230 2890
36 HR NB 131 324 1010 8
36 HR B 58 2770 2750 11
GP34 0 HR 15800 34600 36100 293
24 HR NB 672 951 3600 571
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TABLE 2. (continued) Results of DNA Integrity Assay for DIA-positive Samples Incubated at Room Temperature for Prescribed
Times, With and Without Stabilization Buffer. DIA Scores (A) and Total Recoverable DNA (B) are Shown for 11 Samples Found to

be DIA-positive at t,

(B)

DIA-D DIA-E DIA-X DIA-Y

Sample Time Point 200 200 200 200
24 HR B 68200 72700 193 61400
36 HR NB 279 471 517 77
36 HR B 29400 31600 27400 24000
GP38 0 HR 35500 46400 28 16700
36 HR NB 103 375 284 47
36 HR B 6320 10300 7510 7930
GP31 0 HR 4100 3290 5960 2510
36 HR NB 7220 6390 3060 3230

36 HR B 3400 1080 4990 ND
107 OHR 17900 6890 14900 5970
48 HR NB 23 21 15 23
48 HR B 3600 1860 3710 1790
117 OHR 6230 2620 3340 2830
48 HR NB 4 4 3 3
48 HR B 12100 7120 9020 3770
97 OHR 2790 2100 2260 2090
48 HR NB 16 12 33 22
48 HR B 1400 1180 1920 1690
105 OHR 1690 1420 1660 1320
48 HR NB 24 30 13 29
48 HR B 379 549 469 626
90 OHR 36000 1070 15900 9520
48 HR NB 175 244 54 198
48 HR B 72900 30900 22700 10500
GP79 0 HR 4470 20400 12200 13200
48 HR NB 3680 14600 9790 6370
48 HR B 3980 14100 8510 8190

[A-positive marker; i DIA-positive sample.

DNA component, and measures must be taken to minimize
their negative impact. In this study, we investigate the in-
fluence of adding EDTA-containing buffers to complex sam-
ples, such as stool, to preserve DNA.

One of the characterizing features of cancer is loss of
normal cell regulation, including escape from apoptosis. It has
been proposed that CRC may lead to enhanced exfoliation of
colonocytes.? Further, several groups ®'*2!2> have reported
an association of increased recovery of DNA from stools of
patients found to have colorectal cancer. Similarly, detection of
cell-free DNA in plasma and serum has received much atten-
tion as a potential marker for detection and monitoring of
cancers. There are many accounts of analysis of circulating
DNA for cancer-related genetic mutations.”> Also, associa-
tions of increased quantity**>’ and molecular size®*** of cell-
free DNA detected in plasma and serum with common cancers
including CRC have been reported. The DIA assay was devel-
oped to interrogate for the presence of long DNA,'' as an
extension to the detection of DNA-quantity in bodily fluids, to
increase assay sensitivity. It has also been shown that the DIA
assay adds increased sensitivity to an assay based on a panel of
mutations in known CRC-associated genes,** indicating it is
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an important marker. Our results indicate that without taking
steps to preserve the integrity of DNA in stool samples, the
majority of DIA-positive samples (ie, 82% [9/11] in this study)
will be degraded leading to false-negative results. Although
the duration that clinical samples may be subjected to un-
favorable temperatures may vary in practice during sample
transport, we believe that there is a need to develop a stan-
dardized method for sample collection and handling to pre-
serve this important marker. Addition of stabilization buffer to
stool samples prior to transport presents an easily implemented
solution that appears to be highly effective. We observed some
variation in copy numbers of long DNA fragments comparing
samples incubated with buffer versus samples analyzed fresh,
but these differences were inconsequential with respect to DIA
scores. All of the samples (11/11, 100%) that were DIA posi-
tive at ¢, remained positive after incubating at room tempera-
ture for =36 hours when buffer was added to the stool sample,
whereas without buffer addition only 18% of the samples
(2/11) remained positive.

A total of 43 samples were analyzed in this study. Thirty-
eight were evaluated by the DIA assay, 11 of which were found
to be DIA positive, as discussed earlier. Eleven samples were
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TABLE 3. Gene Mutation Analysis Results for Stool Aliquots Incubated At

Room Temperature

Sample Conditions DNA Quant. Marker SBE Threshold SBE Signal P/N
GP-003 ty 2,180 Kras, k12p2 0.400 0.445 POS
72h 351 1.504 POS
ty p33, 273pl 0.200 0.999 POS
72 h 1.705 POS
GP-023 ty 59,800 Kras, k12p2 0.400 1.071 POS
72h 3,250 2.423 POS
GP-024 ty 509 BAT-26 0.050 0.093 POS
48 h 119 0.380 POS
72h 217 0.092 POS
GP-025 ty 788 p33, 248p2 1.000 6.648 POS
48 h 121 1.206 POS
72 h 125 3.697 POS
GP-026 ty 458 p53, 175p2 0.400 1.459 POS
48 h 160 1.914 POS
72h 185 0.449 POS
GP-034 ty 72,300 p33, 248p2 1.000 1.505 POS
36h 1,180 4.834 POS
GP-029 ty 10,700 p33, 175p2 0.400 1.229 POS
36h 1,110 1.721 POS
36 h, Buffer 11,000 1.793 POS
GP-030 ty 501 Kras, kI3p2 0.400 1.814 POS
36h 135 3.650 POS
36 h, Buffer 338 2.593 POS
GP-031 ty 10,300 APC, 1309 0.055 0.219 POS
36h 13,500 0.090 POS
36 h, Buffer 4,550 0.210 POS
GP-105 ty 1,540 APC, 1554 0.250 1.210 POS
48 h 78 0.049 NEG
48 h, Buffer 9,140 2.392 POS
GP-121 ty 4,720 p33, 175p2 0.400 2.699 POS
48 h 1,500 1.601 POS
48 h, Buffer 1,040 2.329 POS

Sample handling conditions and analysis frequency is described in the materials and methods section. All aliquots were
analyzed for total recoverable DNA (DNA Quant) as well as for the presence of any of 22 mutations in K-ras, 4PC, and p53 genes,

as well as BAT-26.

analyzed by the mutation panel assay of 22 point mutations.
Six of the samples were analyzed by both DIA and the muta-
tion panel. Analyzing all of the samples together (N = 43), sta-
tistical analysis (1-tailed paired ¢ test) shows a significant
decrease (P = .0018) in recovered DNA for aliquots that had
been incubated at room temperature without buffer (control = #,).
The addition of buffer to samples prior to room temperature
incubation was found to yield a significant increase in DNA
recovery, relative to the matched aliquots with no buffer added
(P = .010). Addition of stabilization buffer prior to room
temperature incubation preserves DIA positives for all samples
(11/11), whereas without buffer addition only 2 of 11 samples
remained DIA positive (P = .0002, Fisher exact test).

There was no apparent benefit in recoverable DNA, with
buffer addition, for 5 samples which were all originally DIA
negative (whereas with DIA-positive samples 100% [11/11] of
the samples benefited). In general, we observed that DIA-
negative samples contained less recoverable human DNA

© 2005 Lippincott Williams & Wilkins

compared with DIA-positive samples, which is consistent with
previous observations of increased DNA recovery from cancer
patients.****” The median recovery for the DIA-negative
samples was 452 GEs and 8,410 for the DIA-positive samples
(P <.0001). Overall, this suggests that DIA-positive samples
have almost 20-fold more human DNA recoverable from stool.
The 5 samples that did not demonstrate any benefit from buffer
addition all had low recovery of DNA at ¢, We have not inves-
tigated why these samples are not preserved by addition of
buffer to stool but observe that they may represent a small
percentage of the normal population where even the addition
of EDTA cannot overcome the action of nucleases when only
small amounts of human DNA are released into the lumen of
the colon.

Although the DIA markers are sensitive to room
temperature incubation, the mutation panel markers are shown
to be more robust. Despite a large loss of DNA for samples
stored at room temperature, the original mutations could be
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confirmed in 10 of 11 samples (91%). As an example, sample
GP-003 yielded 2180 GE of human DNA at #, and was
originally found to be positive for a Kras (k12p2) and a p53
(273p1) marker. Upon room temperature incubation of a stool
aliquot for 72 hours, only 351 GE (equivalent to an 84% loss)
of amplifiable DNA was recovered, yet the sample remained
positive for both markers. Only 1 sample, GP-105, exhibited
a loss in mutation detection (for APC 1554) and was also the
only sample that yielded less than 100 copies of DNA after
room temperature incubation without buffer. However, with
stabilization buffer added, over 9,000 copies were recovered
even after 48 hours of incubation, and the sample remained
positive for the APC mutation. Six samples (GP-029, GP-030,
GP-031, GP-034, GP-105, and GP121) were analyzed by both
DIA as well as the mutation panel. All 6 were initially positive
for at least one of the point mutations (Table 3), 4 were also
DIA positive, and 2 were DIA negative (Table 2). Although
there is clearly overlap of the point mutation and DIA markers
for some samples, we do not know if there is any biologic
association between the 2 sets of markers.

Results from these experiments indicate that DIA is quite
sensitive to sample incubation conditions and DNA degrada-
tion, whereas the mutation panel is more refractory. This is
likely due to the fact that DIA is based on a direct assessment
of long-DNA copy number and incubation of samples at room
temperature for 36 hours or more degrades DNA to the point
that remaining long fragments fall below the assay cutoff. The
point mutation assay, on the other hand, simply requires that
the analytical detection sensitivity is sufficient for rare mutant
copies in the presence of excess wild-type sequences (ie, 1%
mutant detection). Total human DNA (mutant and wild type)
may degrade, but as long as at least a single copy of mutant
sequence is recovered and amplified in the PCR reactions, it
should be possible to detect mutations downstream in the
analytical process. Interestingly, sample GP-105, which had an
undetectable mutation after incubation with no stabilization
buffer, yielded less than 100 copies of total human DNA, sug-
gesting that for a typical 1% mutant population for DNA
recovered from stool,'****! there was less than a single copy of
mutant DNA available for the amplification reaction. Despite
the apparent stability of the point mutation markers to DNA
degradation, it is nevertheless desirable to mitigate loss of
DNA if possible. It has recently been shown'® that to maximize
clinical sensitivity of fecal DNA assays, it is important to
maximize the recovery of otherwise scarce amounts of human
DNA.

In summary, even under adverse sample handling con-
ditions, 91% of samples (10/11; 95% CI: 59%-100%) that
were positive by the point mutation panel remain positive.
Under the same conditions, however, the DIA markers suffer
an 82% loss in sensitivity (9/11 samples degrade; 95% CI:
48%—-98%). All DIA-positive samples (11/11, 100%), and all
mutation panel positive samples (11/11, 100%) remained
positive after storing for =36 hours after addition of sta-
bilization buffer to the stool. Transporting samples frozen is
a viable means of temporarily neutralizing active nucleases
and mitigating degradation of DNA. However, ensuring that
samples are frozen immediately and keeping samples frozen
during transport to test facilities poses challenges and risks in
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a population-based screening application of fecal DNA assays.
Our results suggest that addition of stabilization buffer to
samples upon collection should provide a robust means of
storing (and transporting) samples at room temperature.
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correct primers are as follows:

Z variant.

ERRATUM

In the paper entitled “A4 Novel Method for Rapid Genotypic Identification of Alphal-antitrypsin
Variants” by 1. Ferrarotti et al was published in DMP in the issue 2004 Sep;13(3):160-3. The
authors’ have notified us about a mistake regarding primer orientation, in Methods section. The

P3M: 5 CTTCCAAACCTTCACTCACCCCTGGT 3’

and P3P: 5" GTCCTCATGGAGCATGGACGGCG 3’ for detection of the

S variant; 5M: 5 GAGCCTTGCTCGAGGCCTGGGATC 3’

and 5P: 5' CAGAGAAAACATGGGAGGGATTTACA 3’ for detection of the
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(54) Extraction tube for collection of faeces samples

(57)  An extraction tube (1) is described for the col-
lection of faeces samples, comprising a container body
(2) hollow on the inside and open at the top to receive
a top cap (4) provided with a threaded small rod (49) for
collection of faeces samples. When the top cap (4) is
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threaded small rod protrudes axially into the container
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to receive a bottom cap (6). Said extraction tube is em-
ployed as a primary collection tube to be inserted in the
sample-holder plate of automatic analysers for clinical
chemistry and immunological tests.
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Description

[0001] The present invention refers to an extraction
and sampling device for collection of faeces samples,
particularly for laboratory immunological tests, for qual-
itative or quantitative determination of one or more an-
alytes, such as haemoglobin, Helicobacter pylori and
the like.

[0002] At present, the following two methods, among
others, are known for testing for analytes present in fae-
ces samples: the chemical method wherein a defined
amount of the sample collected is added to a reagent
constituting an active principle which reacts chemically
with the analyte under examination giving rise to a chro-
mogenic reaction indicative of the presence of the ana-
lyte and the immunological or immunochromographic
method wherein the sample collected is dissolved in a
buffer solution which is dropped onto a diagnostic de-
vice containing an absorbent membrane treated with
specific antibodies bound te coloured substances which
fix the analytes under examination giving rise to a col-
oured sign on the membrane.

[0003] Thesetests are done manually by the operator
and are of a qualitative type; that is to say, they reveal
the presence or absence of an analyte.

[0004] To carry out sampling of the faeces an extrac-
tion tube comprising a cylindrical container with a screw
closure cap is used. In the lower inside surface of the
cap there is mounted a screw small rod which protrudes
axially downwards therefrom. The screw small rod has
a threaded portion in its free end, destined for collection
of faeces sample. In fact, when the small rod is inserted
into the faeces, faeces samples are retained in its
thread.

[0005] Whenthecap is screwed onto the mouth of the
container, the screw small rod is partially immersed in-
side the container, which is suitably filled with a buffer
solution having a suitable pH. In this manner the collect-
ed faeces sample detaches from the thread of the screw
small rod and is dispersed in the buffer solution.
[0006] Inthe upper outside surface of the cap a break-
able tip protruding axially and upward therefrom is pro-
vided. Breakage of the tip forms an outlet aperture in the
cap communicating with the inside of the container. In
thismannerthe cap acts as a dropperallowing the buffer
solution - wherein faeces sample is dissolved - to drop
through the outlet aperture.

[0007] Duringthe sampling operationthe patient must
unscrew the cap from the container, plunge the screw
small rod into the faeces so that faeces samples are re-
tained in the thread of the screw small rod, remove with
the aid of a cotton wool ball - if possible - the excess
faeces accumulated on the small rod outside the thread,
and lastly screw the screw cap into the container to im-
merse the screw small rod in the buffer solution.
[0008] Subsequently, toperform the test, the tip is bro-
ken and the buffer solution containing the sample is
dropped onto a suitable diagnostic device which con-
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tains a nitrocellulose membrane treated with specific an-
tibodies to the analyte (for example haemoglobin) under
examination.

[0009] Said collection tube presents some draw-
backs. In fact the operation of removing the excess fae-
ces with cotton wool is quite awkward for the user. Fur-
thermore, the outlet aperture of the dropper often be-
comes obstructed with consequent problems in releas-
ing the solution. Also, the tip of the cap which closes the
outlet aperture can break accidentally during handling
and/or transport with the result of involuntary release of
the solution containing biologically hazardous material.
[0010] The drawback of removal of excess faeces
from the screw small rod is sclved by known extraction
tubes, which provide a dividing partition in the form of
an annular flange disposed in the container above the
level of the buffer solution. Said dividing flange has a
central hole wherein the screw small rod is inserted so
that the excess faeces is retained above the dividing
flange and does not fall into the buffer solution.

[0011] In this case, the tip of the outlet aperture is dis-
posed in the part of the container opposite the mouth
that receives the cap of the screw small rod. Another
already known solution provides a device similar to that
described above wherein a second screw cap disposed
to protect the tip is provided, to prevent accidental
breakage thereof.

[0012] However, in extraction tubes of the prior artthe
problem of occlusion of the outlet aperture of the drop-
per nevertheless remains. Furthermore said extraction
tubes have been designed for manual tests.

[0013] For use in autcmated systems, the buffer so-
lution containing the dissolved faeces samples must be
transferred to special sample-holder tubes which are la-
belled with identification codes and loaded into an au-
tomatic analyser which, in a per se known manner, per-
forms the test.

[0014] Itis apparentthat said operation of transferring
the buffer solution with faeces samples to the sample-
holder tube of automatic analysers is quite tiresome for
the operator concerned and involves an excessive
waste of time.

[0015] Itis an object of the present invention to over-
come the prior art drawbacks by providing 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.

[0016] Another object of the present invention is to
provide an extraction and sampling tube for the collec-
tion of faeces samples that is versatile and suitable to
be applied directly to different test systems present on
the market, such as automatic clinical chemistry and im-
munological test analysers.

[0017] Yet another object of the present invention is
to provide an extraction and sampling tube for faeces
collection that is economical and simple to make.
[0018] These objects are achieved according to the
invention with the characteristics listed in appended in-
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dependent claim 1.

[0019] Advantageous embodiments of the invention
are apparent from the dependent claims. The extraction
tube for collection of faeces samples, according to the
invention, comprises a container body hollow on the in-
side 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.

[0020] The main characteristic of the present inven-
tion is that said extraction tube can be used directly for
automatic tests.

[0021] In the extraction tube according to the inven-
tion the breakable tip provided by the prior art extraction
tubes is eliminated and, consequently, all the drawbacks
due to the breakabile tip are eliminated.

[0022] Furthermore, the upper part of the top cap of
the extraction tube according to the invention is advan-
tageously substantially dome-shaped, similarly to the
bottom of a primary sampling tube, which makes its use
possible on automatic clinical chemistry and immuno-
logical test analysers. The diameter of the container
body of the extraction device according to the invention
is also substantially equal to the diameter of the sample
tubes routinely used in laboratories. Consequently the
extraction tube according to the invention can be used
directly on automatic clinical chemistry and immunolog-
ical test analysers, without the need of transferring the
contents thereof to special test tubes suitable to be po-
sitioned in the sample-holder plate of said automatic an-
alysers.

[0023] Further characteristics of the invention will be
made clearer by the following detailed description, re-
ferring to a purely exemplary and therefore non-limiting
embodiment thereof, illustrated in the appended draw-
ings, in which:

Figure 1 is an exploded front view illustrating the
extraction tube for collection of faeces samples ac-
cording to the invention;

Figure 2 is an axial sectional view along the plane
of section plane II-1l of Figure 1;

Figure 3 is an axial sectional view illustrating the ex-
traction tube according to the invention assembled
and with a buffer solution therein;

Figure 4 is an axial sectional view illustrating the ex-
traction tube according to the invention, ready for
use in a support of an automatic machine for clinical
chemistry and immunoleogical tests, wherein the
support is shown broken off.

[0024] The extraction tube for collection of faeces
samples according to the invention, designated as a
whole with reference numeral 1, is described with the
aid of the figures.

[0025] In particular, with reference to Figures 1 and 2
the extraction tube 1 which comprises a container 2, a
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top cap 4 and a bottom cap 6 is shown exploded.
[0026] The container 2 comprises a substantially cy-
lindrical body 20, hollow on the inside and open at the
top and at the bottom. Inside the body 20 of the contain-
er, in an intermediate position, a dividing partition 21 is
provided which divides the inside of the container 2 into
a top chamber 22 and a bottom chamber 23.

[0027] The dividing partition 21 comprises an annular
flange 24 which protrudes radially inwards. A cylindrical
tang 25 protrudes axially upward from the top of the an-
nular flange 24. The dividing partition 21 has an axial
through hole 26 which passes axially through the cylin-
drical tang 25 and the annular flange 24. The hole 26
has in its upper part a substantially tapered portion 26'
with an increasing diameter with respect to the lower
part.

[0028] In the inside surface of the container body 20,
in the upper end of the top chamber 22, an internal
thread 27 is provided.

[0029] The top cap 4 comprises a body consisting of
a substantially cylindrical middle part 40 with an outside
diameter substantially equal to the outside diameter of
the container body 20, a substantially dome-shaped top
part 41 disposed above the middle part and a substan-
tially cylindrical bottom part 42, disposed beneath the
middle part and having an outside diameter smallerthan
that of the middle part and slightly smallerthanthe inside
diameter of the container body 20.

[0030] An upwardly open blind hole 43, hexagonal in
shape in cross section, is provided axially in the body of
the cap 4.

[0031] Knurling 44 consisting of a plurality of longitu-
dinal ribs and grooves is provided in the outside surface
of the middle part 40 of the body of the top cap 44.
[0032] An annular seal 55 is provided between the
knurled part 44 and the threaded part 45 of the top cap.
[0033] An external thread 45 able to engage, in a
screwing relationship, with the internal thread 27 of the
container body is provided in the outer surface of the
central bottom part 42.

[0034] A stem 46 having a smaller diameter than the
bottom part 42 protrudes axially downward from the bot-
tom part 42 of the top cap. At the bottom end of the stem
46 a collar or annular flange 47 which protrudes radially
from the stem 46 is provided. The collar 47 has an out-
side diameter substantially equal to the outside diame-
ter of the tang 25 of the dividing partition of the container
2.

[0035] Atang 48 with a smaller outside diameter than
the collar 47 is provided beneath the collar 47. A seal
48' able engage sealably in the tapered part 26' of the
hole 26 of the dividing partition 21 is disposed around
the tang 48. A small rod 49 with a smaller diameter than
the tang 48 and the hole 26 in the dividing partition 21
is provided axially beneath the tang 48.

[0036] Athread formed by a plurality of collars 50 dis-
posed spaced apart from each other so as to form an-
nular spaces 51 between said collars 50 is provided in
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the bottom portion of the small rod 49.

[0037] The bottom cap 6 comprises abody consisting
of a middle cylindrical part 60 having an outside diame-
ter substantially equalto the outside diameter of the con-
tainer 2, atop cylindrical part 61 having a slightly smaller
outside diameter with respect to the inside diameter of
the container body 20 and a disk-shaped bottom part 62
having an outside diameter slightly greater than the out-
side diameter of the central part.

[0038] An upwardly openblind hole 63 is provided ax-
ially in the body of the bottom cap 6. Knurling 64 con-
sisting of a plurality of longitudinal ribs and grooves is
provided in the outer surface of the middle part 60 of the
bottom cap 6.

[0039] Annular collars 65 which protrude radially out-
ward so that the top part 61 of the bottom cap can en-
gage by pressure in the bottom part 22 of the container
are provided in the outer surface of the top part 1.
[0040] Assembly of the extraction tube 1 is described
below with reference to Figure 3. The external thread
45 of the top cap 3 is screwed into the internal thread
27 of the container.

[0041] In this manner the small rod 49 of the top cap
4 enters the axial hole 26 of the dividing partition 21,
until the seal 48' of the tang of the small rod settles tightly
in the tapered part 26' of the hole 26 in the dividing par-
tition 21 and at the same time the annular seal 55 of the
top cap is disposed tightly on the upper edge of the con-
tainer body 20. In this situation, the threaded part 50 of
the small rod 49 is situated inside the bottom chamber
23 of the container, the seal 48' of the tang 48 of the
small rod 49 is housed sealably inside the tapered part
26' of the hole 26 of the dividing partition and thus the
top chamber 22 of the container is perfectly separated
from the bottom chamber 23 of the container.

[0042] At this point a buffer solution 8 is introduced
through the bottom opening of the container body 2 and
then the bottom cap 6 is applied. The buffer solution 8
can be, for example, a solution with a pH between 7 and
9 with specific stabilizers. It should be noted that, by vir-
tue of the presence of the dividing partition 21 closed by
the seal 48' of the tang 48 of the stem of the top cap,
the buffer solution 8 cannot pass from the bottom cham-
ber 23 to the top chamber 22 of the container.

[0043] As shown in Figure 3, when the extraction tube
1 isin the upright position, that is to say when the bottom
part 62 of the bottom cap 6 rests on a horizontal plane,
the buffer solution 8 is partially inside the blind hole 63
of the bottom cap and partially in the bottom chamber
23 of the container, whilst the threaded part 50 of the
small rod 49 of the top cap is notimmersed in the buffer
solution 8.

[0044] The user, when hastocollect a faeces sample,
unscrews the top cap 4 and plunges the small rod 49
into the faeces. Consequently, on extracting the small
rod 49 from the faeces, faeces samples are retained in
the annular spaces 51 in the thread 50 of the small rod
49, and also excess faeces remain around the small rod
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[0045] Subsequently the user screws the top cap 4
into the container 2. As a result the small rod 49 passes
threugh the hole 26 in the dividing partition and the ex-
cess faeces are retained by the upper edge of the tang
25 of the dividing partition and thus remain in the top
chamber 22. On the other hand, the faeces required for
the analysis is retained in the annular spaces 51 of the
thread 50 of the small rod.

[0046] By shakingthe extractiontube 1, the buffer so-
lution 8 immerses the threaded part 50 of the screw
small rod and, as a result, the faeces samples are dis-
persed in the buffer solution. At this point the extraction
tube 1 can be used as a primary sampling tub to be in-
serted in the sample-holder plate of automatic clinical
chemistry and immunological test analysers.

[0047] As shown in Figure 4, in the extraction tube 1,
in the upturned position, the buffer solution 8 occupies
the bottom chamber 23 and totally immerses the thread-
ed part 50 of the small rod 49. It should be noted that,
even in this situation, due to the presence of the dividing
partition 21 which is closed by the seal 48' of the tang
of the small rod, the buffer solution 8 cannot pass from
the bottom chamber 23 to the top chamber 22 of the
container.

[0048] At this point the extraction tube 1 is positioned
in a special housing 9 of an automatic machine for im-
munological tests and then the bottom cap 6 is removed
so as to allow removal of the buffer solution 8 containing
the faeces samples by a probe of the automatic ma-
chine.

[0049] It should be noted that the dome shape 41 of
the upper part of the top cap 4 is designed to be sub-
stantially similar to the bottom of test tubes typically
used in automatic analysers for clinical chemistry and
immunological tests, to allow insertion of the extraction
tube 1 inside the housing 9 of the automatic test ma-
chine.

[0050] Numerous changes and variations of detalil
within the reach of a person skilled in the art can be
made to the present embodiment of the invention, with-
out thereby departing from the scope of the invention as
set forth in the appended claims.

Claims

1. An extraction tube (1) for collection of faeces sam-
ples comprising:

- acontainer body (2), hollow on the inside, open
at the top, and able to receive a buffer solution,

- atopcap (4) provided with a threaded small rod
(49) for collection of faeces samples, said
threaded small rod protruding axially inside the
container body, when the top cap (4) is applied
to the top end of the container body (2),

- adividing partition (21) provided, in an interme-
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diate position, inside said container body (2) so
as to separate a top chamber (22) from a bot-
tom chamber (23) inside said container body,
said dividing partition (21) having an axial hole
(26) suitable to allow the passage of said
threaded small rod (49), so as to retain the ex-
cess faeces in said top chamber (22) and allow
the passage of the threaded part of the small
rod into said bottom chamber (23),

characterised in that said container body is open
at the bottom and provided with a bottom cap (6)
which can be applied movably to the bottom end of
the container body, so that said extraction tube can
be used directly as a primary sampling tube to be
inserted in a sample-holder plate of automatic ana-
lysers, following removal of said bottom cap (6) and
overturning of said container body (2) for position-
ing in a housing (9) of the automatic analyser, with
the top cap (4) facing downward.

An extraction tube (1) according to claim 1, char-
acterised in that said top cap (4) has an upper por-
tion (41) destined to be disposed outside said con-
tainer body (2), said upper portion (41) having a
substantially domed shape similar to the bottom of
atest tube normally used in the sample-holder plate
of automatic analysers.

An extraction tube according to claim 1 or 2, char-
acterised in that said top cap (4) comprises a stem
(46) ending in an annular flange (47) beneath which
is provided a cylindrical tang (48) surrounded by a
seal (48') beneath which said threaded small rod
(49) protrudes axially, and said dividing partition
(21) comprising an annular flange (24) from which
a cylindrical tang (25) protrudes axially upward so
that when said top cap (4) is applied to the top end
of the container body, the seal 48' of the cylindrical
tang (48) of the stem (46) of the top cap is housed
sealably inside a tapered part (26') of said hole (26)
in the dividing partition.

An extraction tube (1) according to any one of the
preceding claims, characterised in that said top
cap (4) comprises a bottom portion (42) having an
external thread (45) able to engage in an internal
thread (27) provided in the top inner part of said con-
tainer body (2).

An extraction tube (1) according to any one of the
preceding claims, characterised in that said top
cap (4) comprises a middle portion (40) having
knurling (42) consisting of a plurality of longitudinal
ribs and grooves.

An extraction tube (1) according to claims 4 and 5,
characterised in that between said knurled part
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(44) of the top cap and said threaded part (45) of
the top cap there is provided an annular seal (565)
able to abut sealably con the top edge of said con-
tainer body 2.

An extraction tube (1) according to any one of the
preceding claims, characterised in that said top
cap (4) has a blind hole (43) axially open at the top
to the outside of the container body, and hexagonal
in shape in cross section.

An extraction tube (1) according to any one of the
preceding claims, characterised in that said bot-
tom cap (6) has a top portion (61) with a plurality of
annular collars (65) protruding radially outwards, to
be able to be applied by pressure into the bottom
part of said container body (2).

An extraction tube (1) according to any one of the
preceding claims, characterised in that said bot-
tom cap (6) comprises a middle portion (60) with
knurling (64) consisting of a plurality of longitudinal
ribs and grooves.

An extraction tube (1) according to any one of the
preceding claims, characterised in that said bot-
tom cap (6) has a blind hole (63) axially open atthe
top to the inside of the container body (2).

An extraction tube (1) according to any one of the
preceding claims, characterised in that said
threaded small rod (49) has in its bottom portion a
thread consisting of a plurality of concentric collars
(50) so as to define a plurality of annular spaces
(51) therebetween, able to retain the sampled fae-
ces.
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to be a notification of loss of entitlement to micro entity status.

| Applicant asserting small entity status. See 37 CFR 1.27

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

I APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
15/634.607 06/27/2017 Joost Louwagie EXCTD-35239.304 1874
| EXAMINER |
173254 7590 08/07/2023
CASIMIR JONES, S.C. WHISENANT, ETHAN C
2275 DEMING WAY, SUITE 310
MIDDLETON, W1 53562 | ART UNIT PAPERNUMBER |

1634

DATE MAILED: 08/07/2023

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3

PTOL-85 (Rev. 02/11)
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment
of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5§ U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
. . 15/634,607 Louwagie, Joost
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
Ethan C Whisenant 1634 No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.4) This communication is responsive to 28 JUN 2023.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are See Continuation Sheet . As a result of the allowed claim(s), you may be eligible to benefit from the
Patent Prosecution Highway program at a participating intellectual property office for the corresponding application. For more

information, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to
PPHfeedback@uspto.gov.

4. Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) DAl b) [J Some* ¢) [ None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.

3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.(J Notice of References Cited (PTO-892) 5. (] Examiner's Amendment/Comment

2.} Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 28 JUN.

3.() Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4.(] Interview Summary (PTO-413),
Paper No./Mail Date. .
/ETHAN C WHISENANT/
Primary Examiner, Art Unit 1634

U.S. Patent and Trademark Office -
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20230715
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Continuation Sheet (PTOL-37) Application No. 15/634,607

Continuation of 3. The allowed claim(s) is/are: 82,84,87,89-94 and 96-100
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Application/Control Number: 15/634,607 Page 2
Art Unit: 1634

2023NOTICE OF ALLOWABILITY

> A request for continued examination under 37 CFR 1.114, including the fee set forth

in 37 CFR 1.17(e), was filed on 28 JUN 2023 in this application after final action (i.e. an
allowance). Since this application is eligible for continued examination under 37 CFR 1.114, and
the fee set forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action
has been withdrawn pursuant to 37 CFR 1.114. Claim(s) 82, 84, 87, 89-94 and 96-100 is/are
now pending.

> The present application is being examined under the pre-AlA first to invent provisions.
In the event the determination of the status of the application as subject to AIA 35 U.S.C. 102
and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any correction of the

statutory basis for the rejection will not be considered a new ground of rejection if the prior art

relied upon, and the rationale supporting the rejection, would be the same under either status.

REASON(S) FOR ALLOWANCE

| 2 Claim(s) 82, 84, 87, 89-94 and 96-100 is/are deemed to be allowable for the reason(s)
of record , see the NOA mailed 02 DEC 2022. The Claims have now been renumbered as
Claims 1-14 in the same order as presented by the applicant.
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Application/Control Number: 15/634,607 Page 3
Art Unit: 1634

Conclusion

C. Any inquiry concerning this communication or earlier communications from the examiner
should be directed to Ethan Whisenant whose telephone number is (571) 272-0754. The
examiner can normally be reached Monday-Friday from 8:30 am -5:30 pm EST or any time via
voice mail. If repeated attempts to reach the examiner by telephone are unsuccessful, the
examiner's supervisor, Wu-Cheng Winston Shen, can be reached at (571) 272-3157.

The Central Fax number for the USPTO is (571) 273-8300. Please note that the faxing
of papers must conform with the Notice to Comply published in the Official Gazette, 1096 OG 30
(November 15, 1989).

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you
would like assistance from a USPTO Customer Service Representative or access to the
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/ETHAN C WHISENANT/
Primary Examiner, Art Unit 1634

ethan.whisenant@uspto.gov
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes 15/634,607 Louwagie, Joost
T
Ethan C Whisenant 1634
CPC - Searched*
Symbol Date Examiner
C12Q 16886 11/22/2022 ECW
GO1N 33/574 11/22/2022 ECW
Updated Search 03/24/2023 ECW
Updated Search 07/28/2023 ECW
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.

/ETHAN C WHISENANT/

Primary Examiner, Art Unit 1634

U.S. Patent and Trademark Office

Page 1 of 2

Part of Paper No.: 20230715
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes 15/634,607 Louwagie, Joost
NRIRRAIRE ==
Ethan C Whisenant 1634
Search Notes
Search Notes Date Examiner
EAST (see transcript for databases and search terms) 06/23/2019 B.L. S.
Reviewed 15/010436 & 13/147570 06/23/2019 B.L.S.
EAST (see transcript for databases and search terms) 01/14, 15/2020 B.L.S.
STN (see transcript for databases and search terms) 01/14/2020 B.L. S.
EAST (updated) 08/04/2020 B.L.S.
EAST 06/16/2021 B.L.S.
EAST 03/22/2022 B.L.S.
PE2E Search 06/09/2022 B.L.S.
See the Examiner's Search Notes on the last pg of the NOA 11/22/2022 ECW
Updated Search 03/24/2023 ECW
Updated Search 07/28/2023 ECW
Interference Search
g?r:tl)zfs/CPC US Subclass/CPC Group Date Examiner
c12Q 1/6886 11/22/2022 ECW
GO1N 33/574 11/22/2022 ECW
Updated Search 03/24/2023 ECW
Updated Search 07/28/2023 ECW

/ETHAN C WHISENANT/
Primary Examiner, Art Unit 1634

U.S. Patent and Trademark Office

Page 2 of 2

Part of Paper No.: 20230715
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/ssue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

15/634,607 Louwagie, Joost
H “ “w Examiner Art Unit
Ethan C Whisenant 1634
CPC
Symbol Type Version
C12Q F 2013-01-01
GO1N | 2013-01-01
C12Q A 2013-01-01
C12Q A 2013-01-01
c12Q A 2013-01-01
GO1N A 2013-01-01
GO1N A 2013-01-01
GO1N A 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 14
/ETHAN C WHISENANT/ . . -
Primary Examiner, Art Unit 1634 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 None

U.S. Patent and Trademark Office

Page 1 of 3

Part of Paper No.: 20230715
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Issue Classification | s34 607

Application/Control No.

Louwagie, Joost

Applicant(s)/Patent Under Reexamination

H “ “w o
Ethan C Whisenant

Art Unit

1634

INTERNATIONAL CLASSIFICATION

CLAIMED

C12Q1/6886

6886

GO1N33/574

574

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS

SUBCLASS

CROSS REFERENCES(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE

Total Claims Allowed:
(Assistant Examiner) (Date) 14
/ETHAN C WHISENANT/ . . -
Primary Examiner, Art Unit 1634 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 None

U.S. Patent and Trademark Office

Page 2 of 3

Part of Paper No.: 20230715
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification | s34 607 Louwagie, Joost

Ethan C Whisenant 1634

Claims renumbered in the same order as presented by applicant (J CPA (3 T.D. ([ R.1.47
CLAIMS

Final [Original|Final OriginallFinaI Original|Final [Original|Final OriginallFinaI Original|Final [Original|Final |Original
1 14 27 40 53 66 79 7 92
2 15 28 41 54 67 80 8 93
3 16 29 42 55 68 81 9 94
4 17 30 43 56 69 1 82 95
5 18 31 44 57 70 83 10 96
6 19 32 45 58 71 2 84 11 97
7 20 33 46 59 72 85 12 98
8 21 34 47 60 73 86 13 99
9 22 35 48 61 74 3 87 14 100
10 23 36 49 62 75 88
11 24 37 50 63 76 4 89
12 25 38 51 64 77 5 90
13 26 39 52 65 78 6 91

NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 14

/ETHAN C WHISENANT/
Primary Examiner, Art Unit 1634

(Primary Examiner) (Date) 1 None
U.S. Patent and Trademark Office Part of Paper No.: 20230715

O.G. Print Claim(s) O.G. Print Figure

Page 3 of 3
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Application/Control No. Applicant(s)/Patent Under Reexamination
Index of Claims | 534 607

v | Rejected - | Cancelled N | Non-Elected A Appeal

Louwagie, Joost

““ Examiner Art Unit

Ethan C Whisenant 1634

= Allowed + | Restricted I | Interference O | Objected

CLAIMS
Claims renumbered in the same order as presented by applicant O cpPA O 1.D. (0] R.1.47

CLAIM DATE
Final Original | 03/25/2023 | 07/29/2023

i~ o] e e =Y ) G R [ (A1 EN O8] [T B
!
!

U.S. Patent and Trademark Office Part of Paper No.: 20230715

Page 1 of 3

Exact Sciences Ex. 2003, Page 1350 of 1394



Index of Claims

Application/Control No.

15/634,607

Applicant(s)/Patent Under Reexamination

Louwagie, Joost

Examiner

Ethan C Whisenant

Art Unit

1634

CLAIM

DATE

Final

Original

03/25/2023

07/29/2023
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U.S. Patent and Trademark Office

Part of Paper No.: 20230715
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Index of Claims 15/634.607 Louwagie, Joost
H“m“ ‘H ““‘“ ““ ““ o .
Ethan C Whisenant 1634
CLAIM DATE
Final Original | 03/25/2023 | 07/29/2023
95
10 96 E =
11 97 = =
12 98 = =
13 99 = =
14 100 = =

U.S. Patent and Trademark Office

Part of Paper No.: 20230715

Page 3 of 3
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1634

Receipt date: 06/28/2023 15/834,607 ~ GAU:
Complete if Known
Application Number 15/634,607
INFORMATION DISCLOSURE Filing Date 06/27/2017
STATEMENT BY APPLICANT First Named Inventor JOOST LOUWAGIE
(Use as many sheets as necessary) Art Unit 1634
Examiner Name WHISENANT
Sheet | 1 [  of | 2 Attorney Docket Number | EXCTD-35239.304
U.S. PATENTS
Exami | Cite Document Number Issue or Name of Patentee or Pages, Columns, Lines,
f oo . .
Inﬂiearls* Ne- Numberl-«}jcl)rwn?odeZ (ir F)\L(J\?Q(C;?-tll\(ljlI?/I-Dll)alit)e Appll.l)%ilzjtn?érﬁﬂed Relevan\:vgzgiages or
Relevant
Figures Appear
4859610 1989-08-22 MAGGIO
5137806 1992-08-11 LEMAISTRE et al.
5196167 1993-03-23 GUADAGNO et al.
5527676 1996-06-18 VOGELSTEIN et al.
5741650 1998-04-21 LAPIDUS et al.
5952178 1999-09-14 LAPIDUS et al.
11634781 2023-04-25 LOUWAGIE
U.S. PUBLISHED PATENT APPLICATIONS
Exami Cite; Document Number Issue or Name of Patentee or Pages, Columns, Lines,
In::;rls” Ne- N””‘“?ﬂfgﬁﬂ?"““ (if Pm-tll\;:/l%a[t)e Appllil)%iﬁtn?éri“ed Relevan\{vgzgzages or
Relevant
Figures Appear
20070017015 2007-01-25 FINELL
20080097238 2008-04-24 LOKTIONOQV et al.

Note: Submission of copies of U.S. Patents and published U.S. Patent Applications is not required.

FOREIGN PATENT DOCUMENTS

Exami | Cite Publication Name of Patentee or Pages, Translati
ner | No.! Foreign Patent Document Date Applicant of Cited Columns, Lines, ond
Initials YYYY-MM- Document Where Relevant
Country Code® Number® Kind DD Passages or
Code’ (if known) Relevant Figures
Appear
EP 1366715 2003-12-03 |SENTINEL CH.S.r.L
WO 2005/014154 2005-02-17 |LOOTS LIMITED
NONPATENT LITERATURE DOCUMENTS
Examin | Cite Include name of the author (in CAPITAL LETTERS), title of the article (when Translatio
er No.! appropriate), title of the item (book, magazine, journal, serial, symposium, catalog, né
Initials™ etc.), date, page(s), volume-issue number(s), publisher, city and-or country where
published.
Examiner Date
Signature Considered

EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /E.C.W/
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Receipt date:

06/28/2023

15/634,607 - GAU:

1634

Complete if Known

Application Number 15/634,607
INFORMATION DISCLOSURE Filing Date 06/27/2017
STATEMENT BY APPLICANT First Named Inventor JOOST LOUWAGIE
(Use as many sheets as necessary) Art Unit 1634
Examiner Name WHISENANT
Sheet | 2 [ of ] Attorney Docket Number | EXCTD-35239.304

NONPATENT LITERATURE DOCUMENTS

AHLQUIST et al., Stool DNA and Occult Blood Testing for Screen Detection of
Colorectal Neoplasia. Ann Intern Med. 2008 Oct 7;149(7):441-W81

HOEPFFNER et al., Comparative evaluation of a new bedside faecal occult blood test
in a prospective multicentre study. Aliment Pharmacol Ther. 2006 Jan 1;23(1):145-54

LEUNG et al., Detection of Hypermethylated DNA or Cyclooxygenase-2 Messenger
RNA in Fecal Samples of Patients with Colorectal Cancer or Polyps. AmJ
Gastroenterol 2007;102:1070-6

2006 Jul 17;95(2):218-25

OHLSSON et al., Biomarker selection for detection of occult tumour cells in lymph
nodes of colorectal cancer patients using real-time quantitative RT-PCR. Br J Cancer.

OLSON et al., DNA Stabilization is Critical for Maximizing Performance of Fecal DNA-
Based Colorectal Cancer Tests. Diagn Mol Pathol 2005;14:183-191

286 pages

Request for Ex Parte Reexamination of U.S. Patent 11,634,781, filed May 22, 2023,

22,2023, 63 pages

Declaration of Mr. Anthony P. Shuber, MS, Reexam Application 90/015,237, filed May

Examiner
Signature

JETHAN ¢ WRISENANT/

Date

Considered

07/15/2023

EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /E.C.W/
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1634

Receipt date: 06/28/2023 15/834,607 ~ GAU:
Complete if Known
Application Number 15/634,607
INFORMATION DISCLOSURE Filing Date 06/27/2017
STATEMENT BY APPLICANT First Named Inventor JOOST LOUWAGIE
(Use as many sheets as necessary) Art Unit 1634
Examiner Name WHISENANT
Sheet | 3 [  of | 2 Attorney Docket Number | EXCTD-35239.304
CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

]

[ ]

<] <[]

L]

That each item of information contained in the information disclosure statement was first cited in any
communication from a foreign patent office in a counterpart foreign application not more than three
months prior to the filing of the information disclosure statement. See 37 CFR 1.97(e)(1).

That no item of information contained in the information disclosure statement was cited in a
communication from a foreign patent office in a counterpart foreign application, and, to the knowledge of
the person signing the certification after making reasonable inquiry, no item of information contained in
the information disclosure statement was known to any individual designated in 37 CFR 1.56(c) more
than three months prior to the filing of the information disclosure statement. See 37 CFR 1.97(e)(2).

See attached certification statement.

The fee set forth in 37 CFR 1.17(p) has been submitted herewith.

A certification statement is not submitted herewith.

Documents not provided herewith have been previously cited in parent U.S. patent application number
filed on . In compliance with 37 C.F.R. § 1.98(d), Applicants have not included copies of these
documents.

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR
1.4(d) for the form of the signature.

Signature /Mary Ann D. Brow/ Date (YYYY-MM-DD) | 2023-06-28

Name/Print Mary Ann D. Brow Registration Number | 42363

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /E.C.W/
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Receipt date: 06/28/2023 15/834,607 - GAU: 1634

PTO Notes regarding this form:

' Applicant’s unique citation designation number (optional).
2 See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04.

3 Applicant’s unique citation designation number (optional).

4 See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04.

5 Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3).

6 For Japanese patent documents, the indication of the year of the reign of the Emperor must
precede the serial number of the patent document.

7 Kind of document by the appropriate symbols as indicated on the document under WIPO
Standard ST.16 if possible.

8 Applicant is to place a check mark here if English language Translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required
to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
application. Confidentiality is governed by 35 U.S.C. 122 and CFR 1.14. This collection is
estimated to take 2 hours to complete, including gathering, preparing, and submitting the
completed application form to the USPTO. Time will vary depending upon the individual case.
Any comments on the amount of time you require to complete this form and/or suggestions for
reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-
1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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TO: DOCKETING@CASIMIRJONES.COM,Genomic_docketing@cardinal-ip.com

FROM: noreply@uspto.gov

CC:  patentcenter_eofficeaction@uspto.gov

SUBJECT: USPTO: Patent Electronic System - Correspondence Notification for Customer Number
173254

Mon Aug 07 05:05:58 EDT 2023

Dear Patent Center Customer:
Correspondence Address:

CASIMIR JONES, S.C.

2275 DEMING WAY, SUITE 310

MIDDLETON,WISCONSIN,53562

UNITED STATES

This is a courtesy notification regarding the following USPTO patent
application(s) associated with your Customer Number, 173254, that have new
outgoing correspondence. This correspondence is now available for viewing in
Patent Center.

The official date of notification of the outgoing correspondence will be indicated
on the form (e.g., PTOL-90) accompanying the correspondence.

Disclaimer:

The list of documents shown below are provided as a courtesy and is not part of
the official file wrapper. The content of the images shown in the Image File
Wrapper is the official record

i:”56346 / [NOA 08/07/2023 EXC D-35239.304
15634607 1449 08/07/2023 EXC D-35239.304

To view your correspondence online, please sign in to Fatent Genter and then
select Workbench/View correspondence. To update your email address(es),
select Manage/Manage customer numbers.

If you have any questions, please contact the Falent Slecironic Business Cenler
(EBC) at ebc@uspto.gov or 866-217-9197 Monday — Friday, 6 a.m. to midnight
ET.

Please do not reply to this email as it was sent from an unmonitored mailbox.
Sincerely,
The Patent Center Team
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PATENT AND TRADEMARK OFFICE

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

Page 1 of3
P.0.Box 1450

Alexandria, VA 22313 - 1450

www.uspto.gov

APPLICATION # EIPT DATE / TIME

REC
15/634,607 11/06/2023 10:34:56 PM Z ET

ATTORNEY DOCKET #

EXCTD-35239.304

Title of Invention

FECAL SAMPLE PROCESSING AND ANALYSIS COMPRISING DETECTION OF BLOOD

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application
under 35 USC 111(a)

CONFIRMATION # 1874
PATENT CENTER # 63175645

CUSTOMER # 173254

PATENT # -

FILED BY Mary Ann Brow
FILING DATE 06/27/2017

FIRST NAMED ] oost Louwagie

INVENTOR
CORRESPONDENCE AUTHORIZED BY
ADDRESS

Documents TOTAL DOCUMENTS: 3
DOCUMENT PAGES DESCRIPTION SIZE (KB)
2023-11- 5 - 157 KB
06_Rule312_Amendment EX
CTD-003USCON2-35239-
304.pdf

2023-11- (1-1) 1 Amendment after Notice of 136 KB

06_Rule312_Amendment_E Allowance (Rule 312)

XCTD-003USCON2-35239-

304-A.NA .pdf

2023-11- (2-4) 3 Claims 141 KB

06_Rule312_Amendment_E
XCTD-003USCON2-35239-
304-CLM.pdf
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2023-11-
06_Rule312_Amendment_E
XCTD-003USCON2-35239-
304-REM.pdf

(5-5) 1

Page 2 of 3

Applicant Arguments/Remarks 136 KB

Made in an Amendment

Digest
DOCUMENT MESSAGE DIGEST(SHA-512)
2023-11- D7DC899B48C7051ADB72CBA65557A1EBS5B2C77D1234F01D4

06_Rule312_Amendment EXC
TD-003USCON2-35239-304.pdf

2023-11-
06_Rule312_Amendment EXC
TD-003USCON2-35239-304-
A.NA.pdf

2023-11-
06_Rule312_Amendment EXC
TD-003USCON2-35239-304-
CLM.pdf

2023-11-
06_Rule312_Amendment EXC
TD-003USCON2-35239-304-
REM.pdf

B4DB6BB877856E0FEB7793EA14C02C540CAT770E1F201684A1
8218FD02305EF24AA2F9F903203A3F0

088E2BFB85F4333CB53C8BOCBC673F1254D47C05BA96A39E6
B86FACEB8452B98E89D2014ECF36289EDECCH6AFBCD70D2310
CO5AC9AE1CI9309BFF9A41A0ES57FBDY96

4628C6A0C984D73A903E05DE274EECOCFC566F990F0BB13F8
939882B616B6A8BAF92EC3D170CDFB23A073780F511ACT77D2
514DEC27F39397BES7E7018E3B42CE

CE2BFE94906442206836E80C9272A060D3B09F6466D7AET7CB
EEOB87B7BOFAB7779A084BB9700EEAA4BO2E7B743B002D281
4F509D7DB9B2F49AC957B28EB0E424

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.5.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

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 U.S.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.S.C. 371 will be issued in addition to the Filing Receipt, in due course.
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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/R0O/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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PATENT
Attorney Docket No.: EXCTD-35239.304

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Joost Louwagie Confirmation: 1874

Serial No.: 15/634,607 Group No.: 1634

Filed: 06/27/2017 Examiner: Ethan C. Whisenant

Entitled: FECAL SAMPLE PROCESSING AND ANALYSIS COMPRISING
DETECTION OF BLOOD

AMENDMENT AFTER ALLOWANCE
UNDER 37 C.F.R. §1.312

EFS WEB FILED
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

This communication is a request to enter an amendment to the claims after receipt of a
Notice of Allowance under 37 C.F R. §1.312.Applicants respectfully request entry of this
amendment.

Amendments to the Claims are reflected in the Listing of Claims beginning on Page 2;

Remarks are on Page 5.
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AMENDMENTS TO THE CLAIMS:
This listing of the claims will replace all prior listings and versions of claims in the

application:

1-81. (canceled)

82. (previously presented) A method of processing a freshly-collected fecal sample without
freezing, the method comprising:

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

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

) combining the removed portion in the separate container with a buffer that
prevents denaturation or degradation of blood proteins found in a fecal sample;
and

d) stabilizing the remaining portion of the fecal sample by adding a buffer that
maintains DNA integrity in a fecal sample to the remaining portion in the sealable

collection vessel.
83. (canceled)
84.  (previously presented) The method of claim 82, further comprising delivering the
container containing the removed portion and buffer and the sealable vessel containing
the remaining portion of the fecal sample and buffer to a medical diagnostics laboratory.

85-86. (canceled)

87. (currently amended) A method of processing a fecal sample, the method comprising:

A) obtaining a pair of portions of a fecal sample from a human subject, the pair of

2
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88.

89.

90.

91.

92.

93.

PATENT
Attorney Docket No.: EXCTD-35239.304

portions comprising a container containing a removed portion and a buffer, and a
sealable vessel containing a stabilized remaining portion of a fecal sample and a
buffer obtained by the method of claim 82[[,]].

B) testing the removed portion of said fecal sample for a concentration of
hemoglobin present in said removed portion[[,]];

O extracting DNA from the remaining portion of said fecal sample; and

D) analyzing said DNA for the presence of DNA from the human subject having an

epigenetic modification.

(canceled)

(previously presented) The method of claim 87, wherein testing for the concentration of
hemoglobin in said removed portion comprises immunochemical detection of

hemoglobin.

(previously presented) The method of claim 87, wherein the removed portion of said
fecal sample is considered positive for the presence of blood when the concentration of

hemoglobin detected in said removed portion is at least 5 ng/ml.

(previously presented) The method of claim 87, wherein the removed portion of said
fecal sample is considered positive for the presence of blood when the concentration of

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

(previously presented) The method of claim 87, wherein the removed portion of said
fecal sample is considered positive for the presence of blood when the concentration of

hemoglobin detected in said removed portion is at least 20 ng/ml.
(previously presented) The method of claim 87, wherein the removed portion of said

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

hemoglobin detected in said removed portion is at least 50 ng/ml.
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94.  (previously presented) The method of claim 87, wherein the removed portion of said
fecal sample is considered positive for the presence of blood when the concentration of

hemoglobin detected in said removed portion is at least 200 ng/ml.

95. (canceled)

96. (previously presented) The method of claim 87, wherein said epigenetic modification

comprises aberrant methylation.

97. (currently amended) The method of claim 8796, wherein said aberrant methylation

comprises hypermethylation.

98. (previously presented) The method of claim 87, wherein said DNA from the human

subject comprises a gene and/or a promoter region of a gene.

99. (previously presented) The method of claim 98, wherein said gene is selected from the
group consisting of PHACTR3, NDRG4, FOXE1, GATA4, GPNMB, TFPI2, SOX17,
SYNEI1, LAMA, MMP2, OSMR, SFRP2, and CDOI.

100.  (previously presented) The method of claim 96, wherein analyzing said DNA comprises

modifying said DNA with bisulfite ions under conditions wherein unmethylated cytosine

is converted to uracil.
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REMARKS
Claim 87 is herein amended to replace commas with semicolons at the end of part A) and part

B), for consistency with part C) of claim 87.
Claim 97 is herein amended to depend from claim 96 instead of from claim 87.

These amendments are to correct typographical errors, and do not add new matter or change the

scope of the claims.

Applicant respectfully requests entry of this amendment.

CONCLUSION
Should the Examiner believe that a telephone interview would aid in the prosecution of

this application, Applicant encourages the Examiner to call the undersigned at (608) 662-1277.

Dated: November 6. 2023 /Mary Ann D. Brow/

Mary Ann D. Brow
Registration No. 42,363

CASIMIR JONES, S.C.

2275 Deming Way, Suite 310
Middleton, Wisconsin 53562
608.662.1277
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APPLICATION TYPE Utility - Nonprovisional Application PATENT # -
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CONFIRMATION # 1874 FILED BY  Stephanie Filandrinos
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ADDRESS

Documents TOTAL DOCUMENTS: 1
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07_35239.304_CommentsOn - Incoming

Allowance.pdf

Digest
DOCUMENT MESSAGE DIGEST(SHA-512)
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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.5.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

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 U.S.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.S.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/R0O/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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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Joost Louwagie Confirmation: 1874

Serial No.: 15/634,607 Group No.:. 1634

Filed: 06/27/2017 Examiner: Ethan C. Whisenant

Entitled: FECAL SAMPLE PROCESSING AND ANALYSIS COMPRISING
DETECTION OF BLOOD

COMMENTS REGARDING EXAMINER’S STATEMENT ON
REASONS FOR ALLOWANCE MAILED 07 AUG 2023

EFS WEB FILED
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Applicant is filing the following comments in response to the Examiner’s statement of
Reasons for Allowance included with the Notice of Allowance mailed 07 AUG 2023 (“Notice of
Allowance”) for the above-referenced application. Applicant agrees with the Examiner’s

conclusion that claims 82, 84, 87, 89-94 and 96-100 are allowable for reasons that are clear from

the record of the prosecution as a whole.

Applicant notes that page 2 of the Notice of Allowance includes the text reproduced
below:

REASDN{E) POR BLECWANDE

» Clsimiz) 82, &4, 87, 80-94 and 36100 indars dovronad 1o by alfwalis for the reasans)

of recond |, son the NOA maded 02 DEC 2022, The Glnims have now bag renumbersd a8

Slakus 114 i e same order as prasenied by s appicant.

Applicant notes that the Reasons for Allowance stated in the NOA mailed on 02 DEC
2022 states following:
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REASOMS) FOB ALLOWARDE

> Claimis} 82, 84,87, 88-94 and 85100 i deenod to by adivvable in lght oithe

paper{ad Hisd 18 ALK 2022 and w pavsinsive srgureoniis) harain, Thy Claios havs nos

Lesnronumbersd as Ulaims T4 b he same order 8s prsserded by e spnticant

Applicant notes that no paper or arguments were filed by the Applicant on 10 AUG 2022.
Applicant filed a Notice of Appeal with a Pre-Appeal Brief Review (“PABR”) request with an
accompanying brief on 27 JUNE 2022. On the basis of arguments made in that brief, Applicant

received a Notice of Panel Decision re-opening prosecution on 10 AUG 2022.

It is Applicant’s position that the Reasons for Allowance included in the Examiner’s
statement of Reasons for Allowability mailed 02 DEC 2022, and now cited by the Examiner in
the Notice of Allowance mailed 07 AUG 2023, acknowledges the persuasive arguments filed by
Applicant in the PABR brief filed 27 JUNE 2022, as acknowledged by the Panel in the Notice of
Panel Decision mailed 10 AUG 2022.

It is further Applicant’s position that the Examiner’s statement as a whole, including the
dates on which arguments were stated as having been filed, has no bearing on the allowability,
scope, interpretation, or any other aspect of any of allowed claims 1-14 of the instant application.
Applicant expressly reserves the right to set forth additional and/or alternative reasons for the

patentability of the claims in future applications and/or proceedings.

Dated: November 7. 2023 /Mary Ann D. Brow/

Mary Ann D. Brow
Registration No. 42,363

CASIMIR JONES, S.C.

2275 Deming Way, Suite 310
Middleton, Wisconsin 53562
608.662.1277
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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.5.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

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 U.S.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.S.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/R0O/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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Complete and send this form, together with the applicable fee(s), by mail or fax, or via EFS-Web.
By mail, send to: Mail Stop ISSUE FEE By fax, send to: (571)273-2885
Commissioner for Patents
P.O.Box 1450
Alexandria, VA 22313-1450
INSTRUCTIONS: Thisform shouldbeused for transmitting the ISSUEFEE and PUBLICATION FEE (ifrequired). Blocks 1 through 5 should be completed where appropriate.
All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless
corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate “ FEE ADDRESS” for maintenance fee
notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying

1 73254 papers. Each additional paper, such as an assignment or ormal drawing, must
CaSi m ir JoneS S C have its own certificate of mailing or transmission.
, O.U.
. . Certificate of Mailing or Transmission
2275 Dem|ng Way, Sl-“te 31 0 I hereby certify that this Fee(s) Transmittal is being deposited with the United
Middleton WI 53562 States Postal Service with sufficient postage for first class mail in an envelope
H

addressed to the Mail Stop ISSUE FEE addressabove, or being transmitted to the
USPTO via EFS-Web or by facsimile to (571)273-2885, on the date below.

Stephanie Filandrinos (Typed or printed name)
/Stephanie Filandrinos/ (Signature)
11/07/2023 (Date)

APPLICATION NO FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO CONFIRMATION NO

15/634,607 06/27/2017 LOUWAGIE, Joost EXCTD-35239.304 1874
TITLE OF INVENTION:
APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
CON LE $1200 $0.00 $0.00 $1200 11/07/2023
EXAMINER ART UNIT CLASS-SUBCLASS
WHISENANT, ETHAN 1634 435/006110
1. Change of correspondence address orindication of“Fee 2. For printing on the patent front page, list

Address™ (37 CFR 1.363) (1) The names of up to 3 registered patent attorneys 1. CaSI m | r JO nes, S . C .

[ Change of comrespondence address (or Change of oragents OR, altematively,

Correspondence Address form PTO/SB/122) attached. (2) The nane of a single firm (having as a member 2.
o o a registered attorney or agent) and the names of M ary An n D - B rOW
D “Fee Address” indication (or “Fee Address” Indication up to 2 registered patent attormeys or agents. If
form PTO/SB/47; Rev 03-09 or more recent) no nane is listed, no name will be printed. 3.
attached. Use of a Customer Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print ortype)

PLEASE NOTE: Unless an assignee isidentified below, no assignee data will appear on the patent. Ifan assignee is identified below, the document must have been
previously recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion ofthis form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE or COUNTRY)
Exact Sciences Corporation Madison, WI

Please check the appropriate assignee category or categories (will not be printed onthe patent): EI Individual Corporation or other private group entity D Govemnment
4a. Fees Submitted: DIssue Fee D PublicationFee (ifrequired) |:| Advance Order - # of Copies

4b. Method of Payment (Please first reapply any previously paid fee shown above):

Electronic Payment via EFS-Web D Enclosed check D Non-electronic pay ment by credit card (Attach form PTO-2038)
The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpay ment to Deposit Account No. 504302

5. Change of Entity Status (fomstatus indicated above)

D Applicant certifying micro entity status. See 37 CFR 1.29. NOTE: Absent avalid Certification ofMicro Entity Status (see orms PTO/SB/15A and 15B), issue fee
payment in the micro entity amount will not be accepted at the risk ofapplication abandonment.

D Applicant asserting small entity status. See 37 CFR 1.27. NOTE: If the application was previously under micro entity status, checking this box will be taken as
anotification ofloss of entitlement to micro entity status.

D Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken as a notification ofloss ofentitlement to small or micro entity
status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signatwe. /M ATY ANN D. Brow/ pate 11/07/2023
Typed orprinted nane - Mary Ann D. Brow Registration No. 42 363

PTOL-85 Part B (08-18) Approved foruse through 03/31/2023 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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The Paperwork Reduction Act (PRA)of 1995 requires Federal agencies to obtain Office of Management and Budget approval before requesting
most types of information from the public. When OMB approves an agency requestto collect information from the public, OMB (i) provides a
valid OMB Control Number and expiration date for the agency to display on the instrument that will be usedto collect the information and (ii)
requires the agency to inform the public aboutthe OMB Control Number’s legal significancein accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain or retaina benefit by the public
which is tofile (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is
estimated to take 30 minutesto complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will
vary depending upon the individual case. Any comments on the amount oftime you require to complete this form and/or suggestions for
reducing this burden, should be sent to the ChiefInformation Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box
1450, Alexandria, Virginia 22313-1450. DO NOTSEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O.
Box 1450, Alexandria, Virginia22313-1450.Under the Paperwork Reduction Act 0f1995, no persons are required to respond to a collection of
information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission ofthe attached form
related toa patent application or patent. Accordingly, pursuantto the requirements of the Act, please be advised that: (1) the general authority
for the collection ofthis information is 35 U.S.C. 2(b){2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for
which the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. Ifyou do not furnish the requested information, the U.S. Patent and Trademark Office may not be able to processand/or
examine your submission, whichmay result in termination of proceedings or abandonment ofthe application or expiration ofthe patent.

The information provided by you in this form will be subjectto the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552)
and the Privacy Act (5 U.S.C 552a). Records from this system of records may be disclosed to the Departmentof Justiceto determine
whether disclosure ofthese recordsis requiredby the Freedom of Information Act.

2.  Arecord from this system ofrecords may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or
administrative tribunal, including disclosures to opposing counselin the course of settlement negotiations.

3. Arecordin this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involvingan
individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to the subject
matter ofthe record.

4. Arecordin this system of records may be disclosed, as a routine use, to a contractor ofthe Agency having need for the information in
order to perform a contract. Recipients ofinformation shall be required to comply with the requirements of the Privacy Act 01974, as
amended, pursuant to 5 U.S.C. 552a(m).

5. Arecordrelatedtoan International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as
a routine use, to the International Bureau ofthe World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. Arecordin this system ofrecords may be disclosed, as a routine use, to another federalagency for purposes of National Security review
{35 U.S.C. 181)and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system ofrecords may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
during aninspection of records conducted by GSA as part of that agency’s responsibility to recommend improvementsin records
management practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be madein accordance with the
GSA regulations governing inspection of records for this purpose,and any other relevant {i.e., GSA or Commerce) directive.Such
disclosure shall not be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after either publication ofthe application pursuant
to 35 U.S.C. 122(b)orissuance ofa patent pursuant to 35 U.S.C. 151. Further,a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the publicifthe recordwas filed in an application which became abandoned or in which the proceedings
were terminated and which applicationisreferenced by either a published application, an application open to publicinspection oran
issued patent.

9. Arecord from this system ofrecords may be disclosed, as a routine use, to a Federal, State, or local law enforcementagency, ifthe
USPTO becomes aware of a violation or potentialviolation of law or regulation.
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UNITED STATES .0 Box 1450
m PATENT AND TRADEMARK OFFICE AN, Y et oy

ELECTRONIC PAYMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
15/634,607 11/07/2023 03:05:06 PM ZET 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 # 63183007 AUTHORIZED BY Mary Ann Brow
CUSTOMER # 173254 FILING DATE  06/27/2017
CORRESPONDENCE - FIRST NAMED | oost Louwagie
ADDRESS INVENTOR
Payment Information
PAYMENT METHOD PAYMENT TRANSACTION ID PAYMENT AUTHORIZED BY
CARD /0638 E2023A7F05347601 Stephanie Filandrinos
FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOTAL($)
1501 UTILITY ISSUE FEE 1200.00 1 1200.00
TOTAL AMOUNT: $1,200.00

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

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 U.S.C.
371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a national stage
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submission under 35 U.S.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/R0O/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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PRINTER RUSH
(PTO ASSISTANCE)

Application: 15634607

Examiner: Whisenant

GAU: 1634

From: Location: RTEM Creation Date: 11/07/2023
Week Date: 11/28/2022
DOC CODE DOC DATE MISCELLANEOUS
[ ] 1449 | ] Continuing Data
[ ] DS || Foreign Priority
[ ] cL™Mm || Document Legibility
[ | IFW/FWCLM | | Fees
[ ] SRFW [ | Petition (TC)
| | DRW | ] Other
[ ] OATH
312 11/06/2023
| | SPEC
[RUSH] Message:
Please respond to the 11/6/23 a.na
thank you
XRUSH] Response:
Initials:

Examiner: PUBS contact - James Leija, (703) 756-1197

NOTE: This form will be included as part of the official USPTO record with the response document coded as XRUSH.

REV: AUG 16

Page 1/1
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |

15/634,607 06/27/2017 Joost Louwagie EXCTD-35239.304 1874
173254 7590 11/15/2023 | EXAMINER |
CASIMIR JONES, S.C.
2275 DEMING WAY, SUITE 310 WHISENANT, ETHAN C
MIDDLETON, WI 53562

| ART UNIT | PAPER NUMBER |

1634
| NOTIFICATION DATE | DELIVERY MODE |
11/15/2023 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

DOCKETING @CASIMIRJONES.COM
Genomic_docketing @cardinal-ip.com

PTOL-90A (Rev. 04/07)
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Application/Control Number: 15/634,607 Page 2
Art Unit: 1634

RESPONSE TO 312 AMENDMENT

1. The applicant's amendment filed 07 NOV 2023 under 37 CFR 1.312 has been entered.
Conclusion
C. Any inquiry concerning this communication or earlier communications from the examiner

should be directed to Ethan Whisenant whose telephone number is (571) 272-0754. The
examiner can normally be reached Monday-Friday from 8:30 am -5:30 pm EST or any time via
voice mail. If repeated attempts to reach the examiner by telephone are unsuccessful, the
examiner's supervisor, Wu-Cheng Winston Shen, can be reached at (571) 272-3157.

The Central Fax number for the USPTO is (571) 273-8300. Please note that the faxing
of papers must conform with the Notice to Comply published in the Official Gazette, 1096 OG 30
(November 15, 1989).

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you
would like assistance from a USPTO Customer Service Representative or access to the
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/ETHAN C WHISENANT/
Primary Examiner, Art Unit 1634

ethan.whisenant@uspto.gov
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Application No.
15/634,607

Applicant(s)

Louwagie, Joost

Response to Rule 312 Communication Examiner

Ethan C Whisenant

Art Unit

1634

AlA (FITF) Status

No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --

1. M The amendment filed on 07 November 2023 under 37 CFR 1.312 has been considered, and has been:

a)J entered.

b) entered as directed to matters of form not affecting the scope of the invention.

c) [0 disapproved because the amendment was filed after the payment of the issue fee.

Any amendment filed after the date the issue fee is paid must be accompanied by a petition under 37 CFR 1.313(c)(1)

and the required fee to withdraw the application from issue.
d)[J disapproved. See explanation below.

e)[J entered in part. See explanation below.

fy (J not entered because the supplemental or corrected Application Data sheet (ADS)

(3J was not accompanied by a petition to accept an unintentionally delayed claim under 37 CFR 1.55 or 27 CFR 1.78;

(3 did not identify the information being changed in accordance with 37 CFR 1.76(c)(2);

(J was not properly signed in accordance with 37 CFR 1.76(e) (or 37 CFR 1.33(b) for applications filed prior to

September 16, 2012).

See the Interview Summary

/ETHAN C WHISENANT/
Primary Examiner, Art Unit 1634

U.S. Patent and Trademark Office
PTOL-271 (Rev. 08-21) Response to Rule 312 Communication
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Application No. Applicant(s)

15/634,607 Louwagie, Joost
; ez - Examiner Art AlA (First Inventor Page
Applicant-Initiated Interview Summary | .~ "~ | Unit | to File) Status
1634 | No 1of1

Ethan C Whisenant Primary Examiner Telephonic
Mary Ann Brow Attorney of Record

Date of Interview: 02 November 2023

Issues Discussed:

Proposed Amendment(s)

The applicant inquired about a potential 312 amendment. The Examiner indicated that the amendment,
as presented, would be entered.

/ETHAN C WHISENANT/
Primary Examiner, Art Unit 1634

Applicant is reminded that a complete written statement as to the substance of the interview must be made of record in
the application file. It is the applicants responsibility to provide the written statement, unless the interview was initiated
by the Examiner and the Examiner has indicated that a written summary will be provided. See MPEP 713.04

Please further see:

MPEP 713.04

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews, paragraph (b)

37 CFR § 1.2 Business to be transacted in writing

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the
interview. (See MPEP section 713.04). If a reply to the last Office action has already been filed, applicant is given a
non-extendable period of the longer of one month or thirty days from this interview date, or the mailing date of this
interview summary form, whichever is later, to file a statement of the substance of the interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete
and proper recordation of the substance of an interview should include the items listed in MPEP 713.04 for complete
and proper recordation including the identification of the general thrust of each argument or issue discussed, a general
indication of any other pertinent matters discussed regarding patentability and the general results or outcome of the
interview, to include an indication as to whether or not agreement was reached on the issues raised.

U.S. Patent and Trademark Office
PTOL-413/413b (Rev. Oct. 2019) Interview Summary Paper No. 20231109
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OK TO ENTER: /E.C.W/ PATENT
Attorney Docket No.: EXCTD-35239.304

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Joost Louwagie Confirmation: 1874

Serial No.: 15/634,607 Group No.: 1634

Filed: 06/27/2017 Examiner: Ethan C. Whisenant

Entitled: FECAL SAMPLE PROCESSING AND ANALYSIS COMPRISING
DETECTION OF BLOOD

AMENDMENT AFTER ALLOWANCE
UNDER 37 C.F.R. §1.312

EFS WEB FILED
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

This communication is a request to enter an amendment to the claims after receipt of a
Notice of Allowance under 37 C.F R. §1.312.Applicants respectfully request entry of this
amendment.

Amendments to the Claims are reflected in the Listing of Claims beginning on Page 2;

Remarks are on Page 5.
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OR TO ENTER: /EB.C.W/ PATENT

Attorney Docket No.: EXCTD-35239.304

AMENDMENTS TO THE CLAIMS:

This listing of the claims will replace all prior listings and versions of claims in the

application:
1-81. (canceled)
82. (previously presented) A method of processing a freshly-collected fecal sample without

83.

84.

85-86.

87.

freezing, the method comprising:

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

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

c) combining the removed portion in the separate container with a buffer that
prevents denaturation or degradation of blood proteins found in a fecal sample;
and

d) stabilizing the remaining portion of the fecal sample by adding a buffer that
maintains DNA integrity in a fecal sample to the remaining portion in the sealable

collection vessel.
(canceled)
(previously presented) The method of claim 82, further comprising delivering the
container containing the removed portion and buffer and the sealable vessel containing
the remaining portion of the fecal sample and buffer to a medical diagnostics laboratory.

(canceled)

(currently amended) A method of processing a fecal sample, the method comprising:

A) obtaining a pair of portions of a fecal sample from a human subject, the pair of

2
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88.

89.

90.

91.

92.

93.

PATENT
Attorney Docket No.: EXCTD-35239.304

portions comprising a container containing a removed portion and a buffer, and a
sealable vessel containing a stabilized remaining portion of a fecal sample and a
buffer obtained by the method of claim 82[[,]].

B) testing the removed portion of said fecal sample for a concentration of
hemoglobin present in said removed portion[[,]];

O extracting DNA from the remaining portion of said fecal sample; and

D) analyzing said DNA for the presence of DNA from the human subject having an

epigenetic modification.

(canceled)

(previously presented) The method of claim 87, wherein testing for the concentration of
hemoglobin in said removed portion comprises immunochemical detection of

hemoglobin.

(previously presented) The method of claim 87, wherein the removed portion of said
fecal sample is considered positive for the presence of blood when the concentration of

hemoglobin detected in said removed portion is at least 5 ng/ml.

(previously presented) The method of claim 87, wherein the removed portion of said
fecal sample is considered positive for the presence of blood when the concentration of

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

(previously presented) The method of claim 87, wherein the removed portion of said
fecal sample is considered positive for the presence of blood when the concentration of

hemoglobin detected in said removed portion is at least 20 ng/ml.
(previously presented) The method of claim 87, wherein the removed portion of said

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

hemoglobin detected in said removed portion is at least 50 ng/ml.
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PATENT
Attorney Docket No.: EXCTD-35239.304

94.  (previously presented) The method of claim 87, wherein the removed portion of said
fecal sample is considered positive for the presence of blood when the concentration of

hemoglobin detected in said removed portion is at least 200 ng/ml.

95. (canceled)

96. (previously presented) The method of claim 87, wherein said epigenetic modification

comprises aberrant methylation.

97. (currently amended) The method of claim 8796, wherein said aberrant methylation

comprises hypermethylation.

98. (previously presented) The method of claim 87, wherein said DNA from the human

subject comprises a gene and/or a promoter region of a gene.

99. (previously presented) The method of claim 98, wherein said gene is selected from the
group consisting of PHACTR3, NDRG4, FOXE1, GATA4, GPNMB, TFPI2, SOX17,
SYNEI1, LAMA, MMP2, OSMR, SFRP2, and CDOI.

100.  (previously presented) The method of claim 96, wherein analyzing said DNA comprises

modifying said DNA with bisulfite ions under conditions wherein unmethylated cytosine

is converted to uracil.
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TO: DOCKETING@CASIMIRJONES.COM,Genomic_docketing@cardinal-ip.com

FROM: noreply@uspto.gov

CC:  patentcenter_eofficeaction@uspto.gov

SUBJECT: USPTO: Patent Electronic System - Correspondence Notification for Customer Number
173254

Wed Nov 15 05:09:22 EST 2023

Dear Patent Center Customer:
Correspondence Address:

CASIMIR JONES, S.C.

2275 DEMING WAY, SUITE 310

MIDDLETON,WISCONSIN,53562

UNITED STATES

This is a courtesy notification regarding the following USPTO patent
application(s) associated with your Customer Number, 173254, that have new
outgoing correspondence. This correspondence is now available for viewing in
Patent Center.

The official date of notification of the outgoing correspondence will be indicated
on the form (e.g., PTOL-90) accompanying the correspondence.

Disclaimer:

The list of documents shown below are provided as a courtesy and is not part of
the official file wrapper. The content of the images shown in the Image File
Wrapper is the official record

izﬂ56346 / IN27 11/15/2023 EXC 1D-35239.304
15634607 EXIN 11/15/2023 EXC D-35239.304

To view your correspondence online, please sign in to Fatent Genter and then
select Workbench/View correspondence. To update your email address(es),
select Manage/Manage customer numbers.

If you have any questions, please contact the Falent Slecironic Business Cenler
(EBC) at ebc@uspto.gov or 866-217-9197 Monday — Friday, 6 a.m. to midnight
ET.

Please do not reply to this email as it was sent from an unmonitored mailbox.
Sincerely,
The Patent Center Team
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

Www.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
15/634,607 12/19/2023 11845991 EXCTD-35239.304 1874
173254 7590 11/29/2023

CASIMIR JONES, S.C.
2275 DEMING WAY, SUITE 310
MIDDLETON, WI 53562

ISSUE NOTIFICATION

The projected patent number and issue date are specified above. The patent will issue electronically. The
electronically issued patent is the official patent grant pursuant to 35 U.S.C. § 153. The patent may be accessed
on or after the issue date through Patent Center at https://patentcenter.uspto.gov/. The patent will be available in
both the public and the private sides of Patent Center. Further assistance in electronically accessing the patent,
or about Patent Center, is available by calling the Patent Electronic Business Center at 1-888-217-9197.

The USPTO is implementing electronic patent issuance with a transition period, during which period the
USPTO will mail a ceremonial paper copy of the electronic patent grant to the correspondence address of
record. Additional copies of the patent (i.e., certified and presentation copies) may be ordered for a fee from the
USPTO’s Certified Copy Center at https://certifiedcopycenter.uspto.gov/index.html. The Certified Copy Center
may be reached at (800)972-6382.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 903 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Center (https://
patentcenter.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should
be directed to the Application Assistance Unit (AAU) of the Office of Patents Stakeholder Experience (OPSE),
Stakeholder Support Division (SSD) at (571)-272-4200.

IR103 (Rev. 10/09)
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INVENTORC(s) (Please sce PATENT CENTER site https:/patentcenter.uspto.gov for additional inventors):
Joost Louwagie, Dornach, SWITZERLAND;
APPLICANT(s) (Please sce PATENT CENTER site https://patentcenter.uspto.gov for additional applicants):

Exact Sciences Corporation, Madison, WI;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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TO: DOCKETING@CASIMIRJONES.COM,Genomic_docketing@cardinal-ip.com

FROM: noreply@uspto.gov

CC:  patentcenter_eofficeaction@uspto.gov

SUBJECT: USPTO: Patent Electronic System - Correspondence Notification for Customer Number
173254

Thu Nov 30 05:17:12 EST 2023

Dear Patent Center Customer:
Correspondence Address:

CASIMIR JONES, S.C.

2275 DEMING WAY, SUITE 310

MIDDLETON,WISCONSIN,53562

UNITED STATES

This is a courtesy notification regarding the following USPTO patent
application(s) associated with your Customer Number, 173254, that have new
outgoing correspondence. This correspondence is now available for viewing in
Patent Center.

The official date of notification of the outgoing correspondence will be indicated
on the form (e.g., PTOL-90) accompanying the correspondence.

Disclaimer:

The list of documents shown below are provided as a courtesy and is not part of
the official file wrapper. The content of the images shown in the Image File
Wrapper is the official record

|11/29/2023 [EXCTD-35239.304

To view your correspondence online, please sign in to Paiani Ganter and then
select Workbench/View correspondence. To update your email address(es),
select Manage/Manage customer numbers.

If you have any questions, please contact the Patent Electronic Business Center

(EBC) at ebc@uspto.gov or 866-217-9197 Monday — Friday, 6 a.m. to midnight
ET.

Please do not reply to this email as it was sent from an unmonitored mailbox.
Sincerely,
The Patent Center Team
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PATENT
Attorney Docket No.: EXCTD-35239.304

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Joost Louwagie Confirmation: 1874

Serial No.: 15/634,607 Group No.: 1634

Filed: 06/27/2017 Examiner: Ethan C. Whisenant

Entitled: FECAL SAMPLE PROCESSING AND ANALYSIS COMPRISING
DETECTION OF BLOOD

APPLICANT’S INTERVIEW SUMMARY

EFS WEB FILED
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Examiner Whisenant
This communication is responsive to the communication issued November 15, 2023,
Applicant’s counsel thanks the Examiner for the interview of November 2, 2023, where potential

312 amendments were discussed.

Dated: December 6, 2023 /Mary Ann D. Brow/

Mary Ann D. Brow
Registration No. 42,363

CAsMIR JONES, S.C.

2275 Deming Way, Suite 310
Middleton, Wisconsin 53562
608.662.1277
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APPLICATION #
15/634,607

Title of Invention

FECAL SAMPLE PROCESSING AND ANALYSIS COMPRISING DETECTION OF BLOOD

Application Information

11845991

PATENT #

APPLICATION TYPE  Utility - Nonprovisional Application

)

a

(

under 35 USC 111

FILED BY  Stephanie Filandrinos

1874

CONFIRMATION #

FILING DATE 06/27/2017

PATENT CENTER # 63507147

FIRST NAMED  Joost Louwagie

173254

CUSTOMER #

INVENTOR

AUTHORIZED BY Mary Ann Brow

ADDRESS

CORRESPONDENCE

1

TOTAL DOCUMENTS

Documents

Digest
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This Acknowladgemend Recsipt evidencss receipt on the noled dale by the USPTG of the indicated documents, characterizad
by the applicant, and including pags L‘-OLE:’*-&:-; where appiic as evidenae of receipt sinmilar 1o a Post Sard, a8
described in MPER 501,

o)

New Applications Under 38 LLS.C 11

i & new applicalion is being fled and the application includes iha necessary components for filing date (see 37 CFR 1.585(b-(d)
ard MPER 508}, a Filing Receipt (37 GFR 1.54) will ba issued in dus courss and the date shown on this Acknowledgement
acaint will eslabiish the filing dale of the application

)L'b

33

National Stage of an international Application under 38 U8.C. 374
i a timely subrnission 1o enter the national stage of an inlermational application is compliant with the conditions of 35 UL8.C.

371 and other applicable requiremeanis a Form POT/DOEDR0S indicating acceptance of the application as a national sta
supmission under 35 LLE.C. 371 will be issued in addition 0 the Fiing Hecsipt, In dus cowss

sih

@

©

New International Application Flled with the USPTO as 2 Recelving Qffics

i a new intemational aopiicaiisr is baing filed and the international application includes the nacessary compoenanis for an
international filing date {see POT Article 11 and MPEP 1810}, a Notification of the international Application Number and of the
International Filing Date (Form PCT/ROGGSE) will be issuad in due course, subject o praseriptions concaming national sacurity,
and the date shown on this Acknowledpe -“-*em s-iezces_s:. will eslablish the international filing dale of the application.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
Www.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |

15/634,607 06/27/2017 Joost Louwagie EXCTD-35239.304 1874
173254 7590 12/19/2023 | EXAMINER |
CASIMIR JONES, S.C.
2275 DEMING WAY, SUITE 310 WHISENANT, ETHAN C
MIDDLETON, WI 53562

| ART UNIT | PAPER NUMBER |

1634
| NOTIFICATION DATE | DELIVERY MODE |
12/19/2023 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

DOCKETING@CASIMIRJONES.COM
Genomic_docketing @cardinal-ip.com

PTOL-90A (Rev. 04/07)
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION NO. ISSUE DATE PATENT NO.
15/634,607 19-Dec-2023 11845991

CASIMIR JONES, S.C.
2275 DEMING WAY, SUITE 310
MIDDLETON, WI 53562

EGRANT NOTIFICATION

Your electronic patent grant (eGrant) is now available, which can be accessed via Patent Center at https://
patentcenter.uspto.gov

The electronic patent grant is the official patent grant under 35 U.S.C. 153. For more information, please visit
https://www.uspto.gov/electronicgrants

page 1 of 1
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TO: DOCKETING@CASIMIRJONES.COM,Genomic_docketing@cardinal-ip.com

FROM: noreply@uspto.gov

CC:  patentcenter_eofficeaction@uspto.gov

SUBJECT: USPTO: Patent Electronic System - eGrant Notification for Customer Number 173254

Tue Dec 19 18:03:16 EST 2023

Dear Patent Center Customer:

Correspondence Address:

CASIMIR JONES, S.C.

2275 DEMING WAY, SUITE 310

MIDDLETON,WISCONSIN,53562

UNITED STATES

This is a courtesy notification regarding the following USPTO patent
application(s) associated with your Customer Number, 173254, that have new
eGrant(s). The eGrant is now available for viewing in Patent Center.

The official date of the eGrant notification will be indicated on the form (e.g.,
PTOL-90) accompanying the correspondence.

Disclaimer:

The list of documents shown below are provided as a courtesy and is not part of
the official file wrapper. The content of the images shown in the Image File
Wrapper is the official record.
A B

To examine your eGrant online, please access Falant Genter then search using
the listed application or patent number. To download, click on the eGrant link on
the left-hand menu or select the "Download eGrant" link on the Application data
page.

If you have any questions, please contact the Patent Electronic Business Center
(EBC) at ebc@uspto.gov or 866-217-9197 Monday — Friday, 6 a.m. to midnight
ET.

Please do not reply to this email as it was sent from an unmonitored mailbox.
Sincerely,

The Patent Center Team
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