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METHOD AND APPARATUS FOR DETERMINING A
PROBABILITY OF COLORECTAL CANCER IN A SUBJECT
Abstract A method of determining a probability that a human
test subject has colorectal cancer as opposed to not having
colorectal cancer is disclosed. The method comprises, for
each gene of a set of one or more genes selected from the
group consisting of ANXA3, CLEC4D, IL2RB, LMNB1, PRRG4,
TNFAIP6 and VNN1 : determining a level of RNA encoded
by the gene in blood of the test subject, thereby generating
test data; providing positive control data representing levels of
RNA encoded by the gene in blood of human control subjects
having colorectal cancer, and providing negative control data
representing levels of RNA encoded by the gene in blood
of human control subjects not having colorectal cancer; and
determining a probability that the test data corresponds to the
positive control data and not to the negative control data, where
the probability that the test data corresponds to the positive
control data and not to the negative control data represents
the probability that the test subject has colorectal cancer as
opposed to not having colorectal cancer. Fig 1A
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METHOD AND APPARATUS FOR DETERMINING A PROBABILITY OF
COLORECTAL CANCER IN A SUBJECT

Abstract

A method of determining a probability that a human test subject has colorectal
cancer as opposed to not having colorectal cancer is disclosed. The method
comprises, for each gene of a set of one oi' more genes selected from the
group consisting of ANXA3, CLECA4D, IL2RB, LMNB1, PRRG4, TNFAIP6 and
VNN1 : determining a level of RNA encoded by the gene in blood of the test
subject, thereby generating test data; providing positive control data
representing levels of RNA encoded by the gene in blood of human control
subjects having colorectal cancer, and providing negative control data
representing levels of RNA encoded by the gene in blood of human control
subjects not having colorectal cancer; and determining a probability that the
test data corresponds to the positive control data. and not to the negative
control data, where the probability that the test data corresponds to the
positive control data and not to the negative control data represents the
probability that the test subject has colorectal cancer as opposed to not

having colorectal cancer.

Fig 1A
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METHOD AND APPARATUS FOR DETERMINING A PROBABILITY OF
COLORECTAL CANCER IN A SUBJECT

CROSS-REFERENCE TO RELATED APPLICATIONS
This application claims the benefit of US provisional application 61/123,798, filed
April 10, 2008 and of US provisional application 61/123,831, filed April 11, 2008, The

entire contents of both provisional applications are incorporated by reference herein.

TECHNICAL FIELD

The disclosure relates to apparatuses, kits and methods for determining a probability
of colorectal cancer in a test subject. More particularly, the disclosure relates to apparatuses,
kits and methods for diagnosing colorectal cancer in a test subject by measuring a level of

one or more gene products in blood of the test subject.

BACKGROUND

Colorectal cancer causes 655,000 deaths worldwide per year, making it the second-
leading cause of cancer-related deaths. It is the third most frequently diagnosed cancer in
men and women in the United States and carries an overall population lifetime risk of 6%.
(American Cancer Society. Cancer Facts and Figures. 2008. Atlanta: American Cancer
Society.). The American Cancer Society estimates that about 108,070 new cases of colon
cancer (53,760 in men and 54,310 in women) and 40,740 new cases of rectal cancer (23,490
in men and 17,250 in women) will be diagnosed in 2008. Qf those diagnosed, nearly half are
expected to die withiﬁ_ﬁve years. In the United States in 2008 an estimated 50,000 men and
women will die of cancer of the colon and rectum. (American Cancer Society 2008). This
high mortality rate is due at least in part 1o the fact that a large proportion of cancers are
detected at relatively late stages, such as following onset of overt symptoms, when the cancer
is more difficult to treat. In addition, identification of colorectal cancer at later stages
concomitantly necessitates harsher treatment, such as radical colostomy. It has been shown
that the identification and treatment of colorectal cancer at earlier stages significantly reduces
the risk of developing more advanced disease, and hence risk of death from the disease. Stage
at detection is critically related to patient survival. Localized cancers (Dukes’s Stage A or B)
have an excellent prognosis of 82% - 93% at five years. Regional (Dukes’s Stage C) patients

have a five year survival rates of 55% to 60%; and only 5% to 8% of patients with late stage
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cancer will survive the five year span. (O’Connell JB, Maggard M, Ko CY. Colon cancer
survival rates with the new American Joint Committee on cancer sixth edition staging. INCI.
2004; 96: 1420-1425.). Therefore, a test to screen for colorectal cancer so as to allow earlier
treatment should markedly reduce the incidence of advanced-stage colorectal cancer
(Ranschoff DF. Colorectal cancer screening in 2005: status and challenges.
Gastroenterology. 2005 May;128(6):1685-95) and decrease the current costs to the medical
system. Thus, the American Cancer Society recommends that all Americans age 50 and
older be screened regularly for colorectal cancer. Unfortunately, only a small fraction of the
population at risk is screened for the disease (Mitka M. Colorectal cancer screening rates still
fall far short of recommended levels. JAMA. 2008 Feb 13;299(6):622), as currently available
screening methods require insufficiently available and/or costly resources, are associated
with unacceptably low patient compliance, and/or are associated with significant health risks.

Currently utilized screening technologies to test for colorectal cancer include fecal
occult blood test (FOBT), flexible sigmoidoscopy, double contrast barium enema (DCBE),
and colonoscopy. The current recommended standards for screening for colorectal cancer in
individuals over the age of 50 and who are considered part of an-average risk population
include: an FOBT yearly, a sigmoidoscopy every five years, a colonoscopy every ten years
and a DCBE every five years. For a high risk population where one or more family members
have had colorectal cancer, a colonoscopy is recommended every two years as a follow up to
FOBT or sigmoidoscopy. Each of these tests suffers significant disadvantages. Fecal occult
blood testing suffers from low sensitivity, requires significant dietary and other restrictions
prior to testing and is associated with poor patient compliance. Sigmoidoscopy and
colonoscopy are more sensitive than the other standard methods since they involve direct
visualization of the lumen of the colon, however these methods are also associated with
various significant disadvantages. Sigmoidoscopy and colonoscopy are both highly invasive
procedures which cause significant levels of discomfort, causing many individuals to opt not
to undergo these recommended screening procedures. Sigmoidoscopy only allows
visualization of the distal part of the colon and hence cannot detect a relatively large fraction
of cancers, and colonoscopy, despite allowing examination essentially along the entire length
of the colon, is associated with a significant failure rate for detection of colorectal cancer, In
addition, sigmoidoscopy and colonoscopy are costly, are insufficiently available, and may
result in potentially lethal complications, such as accidental intestinal perforation.

Various approaches have been proposed in the prior art for colorectal cancer testing
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using identification and analysis of markers of this disease in blood (reviewed in Hundt S. et
al. Blood markers for early detection of colorectal cancer: a systematic review. Cancer
Epidemiol Biomarkers Prev. 2007 Oct;16(10):1935-53). Such approaches, if successful,
would have the advantage of ciréumventing critical disadvantages of the standard prior art
methods, by virtue, for example, of being relatively non-invasive, minimally cumbersome,
essentially risk-free and hence likely to be associated with increased patient screening
compliance rates. However, none of these approaches has demonstrated an optimal capacity
for diagnosing colorectal cancer. Thus, there is a longstanding and urgent need for an
improved method of determining a probability of colorectal cancer in a subject based on

analysis of blood markers.

SUMMARY _

The invention discloses novel methods, apparatuses and kits for determining a
probability of colorectal cancer in a subject, based on novel blood markers of colorectal
cancer. This use can be effected in a variety of ways as further described and exemplified
herein.

According to one aspect of the invention there is provided a method of determining a
probability that a humnan test subject has colorectal cancer as opposed to not having colorectal
cancer, the method comprising, for each gene of a set of one or more genes selected from the
group consisting of ANXA3, CLEC4D, IL2RB, LMNB1, PRRG4, TNFAIP6 and VNNI: (a)
determining-a level of RNA encoded by the gene in blood of the test subject, thereby
generating test data; (b) providing positive control data representing levels of RNA encoded
by the gene in blood of human control subjects having colorectal cancer, and providing
negative control data representing levels of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer; and (c) determining a probability that the test

data corresponds to the positive control data and not to the negative control data, wherein the

_ probability that the test data corresponds to the positive control data and not to the negative

control data represents the probability that the test subject has colorectal cancer as opposed to
not having colorectal cancer.

According to another aspect of the invention there is provided a method of
determining a probability that a human test subject has colorectal cancer as opposed to not
having colorectal cancer, the method comprising: (a) determining a level of RNA encoded by

a ANXAS3 gene in blood of the test subject, thereby generating test data; (b} providing positive
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contro! data representing levels of RNA encoded by the gene in blood of human control
subjects having colorectal cancer, and providing negative control data representing levels of
RNA encoded by the gene in blood of human control subjects not having colorectal cancer;
and (c} determining a probability that the test data corresponds to the positive control data and
not to the negative control data, wherein the probability that the test data corresponds to the
positive control data and not to the negative control data represents the probability that the test
subject has colorectal cancer as opposed to not having colorectal cancer.

According to yet another aspect of the invention there is provided a method of
determining a probability that a human test subject has colorectal cancer as opposed to not
having colorectal cancer, the method comprising: (a) determining a level of RNA encoded by
a CLEC4D gene in blood of the test subject, thereby generating test data; (b) providing
positive control data representing levels of RNA encoded by the gene in blood of human
control subjects having colorectal cancer, and providing negative control data representing
levels of RNA encoded by the gene in blood of human control subjects not having colorectal
cancer; and (c) determining a probability that the test data corresponds to the positive control
data and not to the negative control data, wherein the probability that the test data corresponds
to the positive control data and not to the negative control data represents the probability that
the test subject has colorectal cancer as opposed to not having colorectal cancer.

According to one aspect of the invention there is provided a method of determining a
probability that a human test subject has colorectal cancer as opposed to not having colorectal
cancer, the method comprising: (a) determining a level of RNA encoded by a ILL.2ZRB gene in
blood of the test subject, thereby generating test data; (b) providing positive control data
representing levels of RNA encoded by the gene in blood of human contro! subjects having
colorectal cancer, and providing negative control data representing levels of RNA encoded by
the gene in blood of human control subjects not having colorectal cancer; and (c) determining
a probability that the test data corresponds to the positive control data and not to the negative
control data, wherein the probability that the test data corresponds to the positive control data
and not to the negative control data represents the probability that the test subject has
colorectal cancer as opposed to not having colorectal cancer.

According to still another aspect of the invention there is provided a method of
determining a probability that a human test subject has colorectal cancer as opposed to not
having colorectal cancer, the method comprising: (a) determining a level of RNA encoded by

a LMNB1 gene in blood of the test subject, thereby generating test data; (b) providing positive
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control data representing levels of RNA encoded by the gene in blood of human control
subjects having colorectal cancer, and providing negative control data representing levels of
RNA encoded by the gene in blood of human control subjects not having colorectal cancer;
and (c) determining a probability that the test data corresponds to the positive control data and
not to the negative control data, wherein the probability that the test data corresponds to the
positive control data and not to the negative control data represents the probability that the test
subject has colorectal cancer as opposed to not having colorectal cancer.

According to a further aspect of the invention there is provided a method of
determining a probability that a human test subject has colorectal cancer as opposed to not
having colorectal cancer, the method comprising: (a) determining a level of RNA encoded by
a PRRG4 gene in blood of the test subject; thereby generating test data; (b) providing positive
control data representing levels of RNA encoded by the gene in blood of human control
subjects having colorectal cancer, and providing negative control data representing levels of
RNA encoded by the gene in blood of human control subjects not having colorectal cancer;
and (c) determining a probability that the test data corresponds to the imsitive control data and
not to the negative control data, wherein the probability that the test dafa corresponds to the
positive control data and not to the negative control data represents the probability that the test
subject has colorectal cancer as opposed to not having colorectal cancer.

According to yet a further aspect of the invention there is provided a method of
determining a probability that a human test subject has colorectal cancer as opposed to not
having colorectal cancer, the method comprising: (a) determining a level of RNA encoded by
a TNFAIP6 gene in blood of the test subject, thereby generating test data; (b) providing
positive control data representing levels of RNA encoded by the gene in blood of human
control subjects having colorectal cancer, and providing negative control data representing
levels of RNA encoded by the gene in blood of human control subjects not having colorectal
cancer; and (¢) determining a probability that the test data corresponds to the positive control
data and not to the negative control data, wherein the probability that the test data corresponds
to the positive control data and not to the negative control data represents the probability that
the test subject has colorectal cancer as opposed to not having colorectal cancer.

According to still a further aspect of the invention there is provided a method of
determining a probability that a human test subject has colorectal cancer as opposed to not
having colorectal cancer, the method comprising: (a) determining a fevel of RNA encoded by

a VNNI gene in blood of the test subject, thereby generating test data; (b) providing positive
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control data representing levels of RNA encoded by the gene in blood of human control
subjects having colorectal cancer, and providing negative control data representing levels of
RNA encoded by the gene in blood of human control subjects not having colorectal cancer,
and (c) determining a probability that the test data corresponds to the positive control data and
not to the negative control data, wherein the probability that the test data corresponds to the
positive control data and not to the negative control data represents the probability that the test
subject has colorectal cancer as opposed to not having colorectal cancer.

According to further features of the invention described below, the determining of the
level of RNA encoded by the gene in blood of the test subject is effected by determining the
level of RNA encoded by the gene in a blood sample isolated from the test subject.

According to further features of the invention described below, the method of
determining the probability that the human test subject has colorectal cancer as opposed to not
having colorectal cancer further comprises determining levels of RNA encoded by the gene in
blood of a population of human subjects having colorectal cancer, thereby providing the
positive control data representing the levels of RNA encoded by the gene in blood of human
control subjects having colorectal cancer, and determining levels of RNA encoded by the gene
in blood of a population of human subjects not having colorectal cancer, thereby providing the
negative control data representing the levels of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer.

According to further features of the invention described below, the determining of the
probability that the test data corresponds to the posz'ﬁve control data and not to the negative
control data is effected by applying to the test data a2 mathematical model derived from the
positive control data and from the negative control data, wherein the mathematical mode! is
for determining the probability that data representing a level of RNA encoded by the gene
corresponds to the positive control data and not to the negative control data.

According to another aspect of the invention there is provided a computer-based
method of determining a probability that a human test subject has colorectal cancer as
opposed to not having colorectal cancer, from test data representing a level of RNA encoded
by a ANXA3 gene in blood of the test subject, the method comprising, for each gene of a set
of one or more genes selected from the group consisting of ANXA3, CLEC4D, IL2RB,
LMNBI, PRRG4, TNFAIP6 and VNN1 computer-implemented steps of: (a) applying to the
test data a mathematical model derived from positive control data representing levels of RNA

encoded by the gene in blood of human control subjects having colorectal cancer, and from
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negative control data representing levels of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer, wherein the mathematical model is for
detennining a probability that data representing a level of RNA encoded by the gene
corresponds to the positive control data and not to the negative control data; and (b)
outputting the probability that data representing a level of RNA encoded by the gene
corresponds to the positive control data and not to the negative control data, wherein the
probability that the test data corresponds to the positive control data and not to the negative
control data represents the probability that the test subject has colorectal cancer as opposed to
not having colorectal cancer. |

According to another aspect of the invention thefe is provided a computer-based
method of determining a probability that a human test subject has colorectal cancer as
opposed to not having colorectal cancer, from test data representing a level of RNA encoded
by a ANXA3 gene in blood of the test subject, the method comprising computer-implemented
steps of: (a) applying to the test data a mathematical model derived from positive control data
representing levels of RNA encoded by the gene in blood of human control subjects having
colorectal cancer, and from negative control data representing levels of RNA encoded by the
gene in blood of human control subjects not having colorectal cancer, wherein the
mathematical model is for determining a probability that data representing a level of RNA
encoded by the gene corresponds to the positive control data and not to the negative control
data; and (b) outputting the probability that data representing a level of RNA encoded by the
gene corresponds to the positive control data and not to the negative control data, wherein the
probability that the test data corresponds to the positive control data and not to the negative
control data represents the probability that the test subject has colorectal cancer as opposed to
not having colorectal cancer.

According to another aspect of the invention there is provided a computer-based
method of determining a probability that a human test subject has colorectal cancer as
opposed to not having colorectal cancer, from test data representing a level of RNA encoded
by a ANXA3 gene in blood of the test subject, the method comprising computer-implemented
steps of: (a) applying to the test data a mathematical mode} derived from positive control data
representing levels of RNA encoded by the gene in blood of human control subjects having
colorectal cancer, and from negative control data representing levels of RNA encoded by the
gene in blood of human control subjects not having colorectal cancer, wherein the

mathematical model is for determining a probability that data representing a level of RNA
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encoded by the gene corresponds to the positive control data and not to the negative control
data; and (b) outputting the probability that data representing a level of RNA encoded by the
gene corresponds to the positive control data and not to the negative control data, wherein the
probability that the test data corresponds to the positive control data and not to the riegative
control data represents the probability that the test subject has colorectal cancer as opposed to
not having colorectal cancer.

According to another aspect of the invention there is provided a computer-based
method of determining a probability that a human test subject has colorectal cancer as
opposed to not having colorectal cancer, from test data representing a level of RNA encoded
by a ANXA3 gene in blood of the test subject, the method comprising computer-implemented
steps of: (a) applying to the test data a mathematical model derived from positive control data
representing levels of RNA encoded by the gene in blood of human control subjects having
colorectal cancer, and from negative control data representing levels of RNA encoded by the
gene in blood of human control subjects not having colorectal cancer, wherein the
mathematical model is for determining a probability that data representing a level of RNA
encoded by the gene corresponds to the positive control data and not to the negative control
data; and (b) outputting the probability that data representing a level of RNA encoded by the
gene corresponds to the positive control data and not to the negative control data, wherein the
probability that the test data corresponds to the positive control data and not to the negative
control data represents the probability that the test subject has colorectal cancer as opposed to
not having colorectal cancer.

According to another aspect of the invention there is provided a computer-based
method of determining a probability that a human test subject has colorectal cancer as
opposed to not having colorectal cancer, from test data representing a level of RNA encoded
by a ANXA3 gene in blood of the test subject, the method comprising computer-implemented
steps of: (a) applying to the test data a mathematical model derived from positive control data
representing levels of RNA encoded by the gene in blood of human control subjects having
colorectal cancer, and from negative control data representing levels of RNA encoded by the
gene in blood of human control subjects not having colorectal cancer, wherein the
mathematical model is for determining a probability that data representing a level of RNA
encoded by the gene corresponds to the positive control data and not to the negative control
data; and (b) outputting the probability that data representing a level of RNA encoded by the

gene corresponds to the positive control data and not to the negative control data, wherein the

8



10

15

20

25

30

probability that the test data corresponds to the positive control data and not to the negative
control data represents the probability that the test subject has colorectal cancer as opposed to
not having colorectal cancer. '

According to another aspect of the invention there is provided a computer-based
method of determining a probability that a human test subject has colorectal cancer as
opposed to not having colorectal cancer, from test data representing a level of RNA encoded
by a ANXA3 gene in blood of the test subject, the method comprising computer-implemented
steps of: (a) applying to the test data a mathematical model derived from positive control data
representing levels of RNA encoded by the gene in blood of human control subjects having
colorectal cancer, and from negative control data representing levels of RNA encoded by the
gene in blood of human control subjects not having colorectal cancer, wherein the
mathematical model is for determining a probability that data representing a level of RNA
encoded by the gene corresponds to the positive control data and not to the negative control
data; and (b} outputting the probability that data representing a level of RNA encoded by the
gene corresponds to the positive control data and not to the negative control data, wherein the
probability that the test data corresponds to the positive control data and not to the negative
control data represents the probability that the test subject has colorectal cancér as opposed to
not having colorectal cancer.

According to another aspect of the invention there is provided a computer-based
method of determining a probability that a human test subject has colorectal cancer as
opposed to not having colorectal cancer, from test data representing a level of RNA encoded
by a ANXA3 gene in blood of the test subject, the method comprising computer-implemented
steps of: (a) applying to the test data a mathematical model derived from positive control data
representing levels of RNA encoded by the gene in blood of human control subjects having
colorectal cancer, and from negative control data representing levels of RNA encoded by the
gene in blood of human control subjects not having colorectal cancer, wherein the
mathematical model is for determining a probability that data representing a level of RNA
encoded by the gene corresponds to the positive control data and not to the negative control
data; and (b) outputting the probability that data representing a level of RNA encoded by the
gene corresponds to the positive control data and not to the negative control data, wherein the
probability that the test data corresponds to the positive control data and not to the negative
control data represents the probability that the test subject has colorectal cancer as opposed to

not having colorectal cancer.
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According to another aspect of the invention there is provided a computer-based
method of determining a probability that a human test subject has colorectal cancer as
opposed to not having colorectal cancer, from test data representing a level of RNA encoded
by a ANXA3 gene in blood of the test subject, the method comprising computer-implemented
steps of: applying to the test data a mathematical mode! derived from positive control data
representing levels of RNA encoded by the gene in blood of human control subjects having
colorectal cancer, and from negative control data representing levels of RNA encoded by the
gene in blood of human control subjects not having colorectal cancer, wherein the
mathematical model is for determining a probability that data representing a level of RNA
encoded by the gene corresponds to the positive control data and not to the negative control
data; and (b) outputting the probability that data representing a level of .RNA encoded by the
gene corresponds to the positive control data and not to the negative control data, wherein the
probability that the test data corresponds to the positive control data and not to the negative
control data represents the probability that the .test subject has colorectal cancer as opposed to
not having colorectal cancer.

According to another aspect of the present invention there is provided a method of
classifying a buman test subject as more likely to have colorectal cancer than td not have
colorectal cancer, the method comprising: (a) determining a level of RNA encoded by a
ANXA3 gene in blood of the test subject, thereby generating test data; (b) providing negative
control data representing a level of RNA encoded by the gene in blood of human control-
subjects not having colorectal cancer; and (c) applying to the test data and to the negative
control data a mathematical formula for generating a value indicating whether the level of
RNA encoded by the gene in blood of the test subject is higher than the level of RNA encoded
by the gene in blood of human control subjects not having colorectal cancer, wherein an
indication by the value that the level of RNA encoded by the gene in blood of the test subject
is higher than the level of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer classifies the test subject as more likely to have colorectal cancer
than to not have colorectal cancer.

According to another aspect of the present invention there is provided a method of
classifying a human test subject as more likely to have colorectal cancer than to not have
colorectal cancer, the method comprising: (a) determining a level of RNA encoded by a
CLECA4D gene in blood of the test subject, thereby generating test data; (b) providing negative

control data representing a level of RNA encoded by the gene in blood of human control
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subjects not having colorectal cancer; and (c) applying to the test data and to the negative
control data a mathematical formula for generating a value indicating whether the level of
RNA encoded by the gene in blood of the test subject is higher than the level of RNA encoded
by the gene in blood of human control subjects not having colorectal cancer, wherein an
indication by the value that the level of RNA encoded by the gene in blood of the test subject
is higher than the level of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer classifies the test subject as more likely to have colorectal cancer
than to not have colorectal cancer.

According to yet another aspect of the present invention there is provided a method of
classifying a human test subject as more likely to have colorectal cancer than to not have
colorectal cancer, the method comprising: (a) determining a level of RNA encoded by a
IL2RB gene in blood of the test subject, thereby generating test data; (b) providing negative
control data representing a level of RNA encoded by the gene in blood of human control
subjects not having colorectal cancer; and (c) applying to the test data and to the negative
control data a mathematical formula for generating a value indicating whether the level of
RNA encoded by the gene in blood of the test subject is higher than the level of RNA encoded
by the gene in blood of human control subjécts not having colorectal cancer, wherein an
indication by the value that the level of RNA encoded by the gene in blood of the test subject
is lower than the level of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer classifies the test subject as more likely to have colorectal cancer
than to not have colorectal cancer.

According to still another aspect of the present invention there is provided a method
of classifying a human test subject as more likely to have colorectal cancer than to not have
colorectal cancer, the method comprising: (a) determining a level of RNA encoded by a
LMNBI1 gene in blood of the test subject, thereby generating test data; (b) providing negative
control data representing a level of RNA encoded by the gene in blood of human control
subjects not having colorectal cancer; and (c) applying to the test data and to the negative
control data a mathematical formula for generating a value indicating whether the level of
RNA encoded by the gene in blood of the test subject is higher than the level of RNA encoded
by the gene in blood of human control subjects not having colorectal cancer, wherein an
indication by the value that the level of RNA encoded by the gene in blood of the test subject
is higher than the level of RNA encoded by the gene in blood of human contro} subjects not

having colorectal cancer classifies the test subject as more likely to have colorectal cancer
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than to not have colorectal cancer.

According to a further aspect of the present invention there is provided a method of
classifying a human test subject as more likely to have colorectal cancer than to not have
colorectal cancer, the method comprising: (2) determining a level of RNA encoded by a
PRRG4 gene in blood of the test subject, thereby generating test data; (b) providing negative
control data representing a level of RNA encoded by the gene in blood of human control
subjects not having colorectal cancer; and (c) applying to the test data and to the negative
control data a mathematical formula for generating a value indicating whether the level of
RNA encoded by the gene in blood of the test subject is higher than the level of RNA encoded
by the gene in blood of human control subjects not having colorectal cancer, wherein an
indication by the value that the level of RNA encoded by the gene in blood of the test subject
is higher than the level of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer classifies the test subject as more likely to have éolorectal cancer
than to not have colorectal cancer. ‘

According to yet a further aspect of the present invention there is provided a method
of classifying a human test subject as more likely to have colorectal cancer than to not have
colorectal cancer, the method comprising: (a) determining a level of RNA encoded by a
TNFAIP6 gene in blood of the test subject, thereby generating test data; (b) providing
negative control data representing a level of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer; and (c) applying to the test data and to the
negative control data a mathematical formula for generating a value indicating whether the
level of RNA encoded by the gene in blood of the test subject is higher than the level of RNA
encoded by the gene in blood of human control subjects not having colorectal cancer, wherein
.an indication by the value that the level of RNA encoded by the gene in blood of the test
subject is higher than the level of RNA encoded by the gene in blood of human control
subjects not having colorectal cancer classifies the test subject as more likely to have
colorectal cancer than to not have colorectal cancer.

According to still a further aspect of the present invention there is provided a method
of classifying a human test subject as more likely to have colorectal cancer than to not have
colorectal cancer, the method comprising: (a) determining a level of RNA encoded by a
VNNI gene in blood of the test subject, thereby generating test data; (b) providing negative
control data representing a level of RNA encoded by the gene in blood of human control

subjects not having colorectal cancer; and (c) applying to the test data and to the negative
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control data a mathematical formula for generating a value indicating whether the level of
RNA encoded by the gene in blood of the test subject is higher than the level of RNA encoded
by the gene in blood of human control subjects not having colorectal cancer, wherein an
indication by the value that the level of RNA encoded by the gene in blood of the test subject
is higher than the level of RNA encoded by the gene in blood of human control squects not
having colorectal cancer classifies the test subject as more likely to have colorectal cancer
than to not have colorectal cancer.

According to an additional aspect of the present invention there is provided a
computer-based method of classifying a human test subject as more likely to have colorectal
cancer than to not have colorectal cancer, the method comprising computer-implemented
steps of: (a) applying to test data representing a level of RNA encoded by a ANXA3 gene in
blood of the test subject, and to negative control data representing a level of RNA encoded by
the gene in blood of human control subjects not having colorecta! cancer, a mathematical
formula for generating a value indicating whether the level of RNA encoded by the gene in
blood of the test subject is higher than the level of RNA encoded by the gene in blood of
human control subjects not having colorectal cancer; and (b) outputting the value, wherein an
indication by the value that the level of RNA encoded by the gene in blood of the test subject
is higher than the iével of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer classifies the test subject as more likely to have colorectal cancer
than to not have colorectal cancer.

According to yet an additional aspect of the present invention there is provided a
computer-based method of classifying a human test subject as more likely to have colorectal
cancer than to not have colorectal cancer, the method comprising computer-implemented
steps of: (a) applying to test data representing a level of RNA encoded by a CLEC4D gene in
blood of the test subject, and to negative control data representing a level of RNA encoded by
the gene in blood of human control subjects not having colorectal cancer, a mathematical
formula for generating a value indicating whether the level of RNA encoded by the gene in
blood of the test subject is higher than the level of RNA encoded by the gene in blood of
human control subjects not having colorectal cancer; and (b) outputting the value, wherein an
indication by the value that the level of RNA encoded by the gene in blood of the test subject
is higher than the level of RNA encoded by the genev in blood of human control subjects not
having colorectal cancer classifies the test subject as more likely to have colorectal cancer

than to not have colorectal cancer.
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According to still an additional aspect of the present invention there is provided a
computer-based method of classifying a human test subject as more likely to have colorectal
cancer than to not have colorectal cancer, the method comprising computer-implemented
steps of: (a} applying to test data representing a level of RNA encoded by a IL2RB gene in
blood of the test subject, and to negative control data representing a level of RNA encoded by
the gene in blood of human control subjects not having colorectal cancer, a mathematical
formula for generating a value indicating whether the level of RNA encoded by the gene in
blood of the test subject is lower than the level of RNA encoded by the gene in blood of
human control subjects not having colorectal cancer; and (b) outputting the value, wherein an
indication by the value that the level of RNA encoded by the gene in blood of the test subject
is lower than the level of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer classifies the test subject as more likely to have colorectal cancer
than to not have colorectal cancer. '

According to yet still an additional aspect of the present invention there is provided a
computer-based method of classifying a human test subject as more likely to have colorectal
cancer than to not have colorectal cancer, the method comprising computer-impiemeﬁted
steps of: (a) applying to test data representing a level of RNA encoded by a LMNBI gene in
blood of the test subject, and to negative control data representing a level of RNA encoded by
the gene in blood of human control subjects not having colorectal cancer, a mathematical
formula for generating a value indicating whether the level of RNA encoded by the gene in
blood of the test subject is higher than the level of RNA encoded by the gene in blood of
human control subjects not having colorectal cancer; and (b) outputting the value, wherein an
indication by the value that the level of RNA encoded by the gene in blood of the test subject
is higher than the level of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer classifies the test subject as more likely to have colorectal cancer
than to not have colorectal cancer.

According to another aspect of the present invention there is provided a computer-
based method of classifying a human test subject as more likely to have colorectal cancer than
to not have colorectal cancer, the method comprising computer-implemented steps of: (a)
applying to test data representing a level of RNA encoded by a PRRG4 gene in blood of the
test subject, and 1o negative control data representing a level of RNA encoded by the gene in
blood of human control subjects not having colorectal cancer, a mathematical formula for

generating a value indicating whether the level of RNA encoded by the gene in blood of the
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test subject is higher than the level of RNA encoded by the gene in blood of human control
subjects not having colorectal cancer; and (b) outputting the value, wherein an indication by
the value that the level of RNA encoded by the gene in blood of the test subject is higher than
the level of RNA encoded by the gene in blood of human control subjects not having
colorectal cancer classifies the test subject as more likely to have colorectal cancer than to not
have colorectal cancer.

According to yet another aspect of the present invention there is provided a computer-
based method of classifying a humnan test subject as more likely to have colorectal cancer than
to not have colorectal cancer, the method comprising computer-implemented steps of: (a)
applying to test data representing a level of RNA encoded by a TNFAIP6 gene in blood of the
test subject, and to negative control data representing a level of RNA encoded by the gene in
blood of human control subjects not having colorectal cancer, a mathematical formula for
generating a value indicating whether the level of RNA encoded by the gene in blood of the
test subject is higher than the level of RNA encoded by the gene in blood of human control
subjects not having colorectal cancer; and (b) outputting the value, wherein an indication by
the value that the level of RNA encoded by the gene in blood of the test subject is higher than
the level of RNA encoded by the gene in blood of human control subjects not having
colorectal cancer classifies the test subject as more likely to have colorectal cancer than to not
have colorectal cancer.

According to still another aspect of the present invention there is provided a
computer-based method of classifying a human test subject as more likely to have colorectal
cancer than to not have colorectal cancer, the method comprising computer-implemented
steps of: (a) applying to test data representing a Jevel of RNA encoded by a VNN1 gene in
blood of the test subject, and to negative control data representing a level of RNA encoded by
the gene in blood of human control subjects not having colorectal cancer, a mathematical
formula for generating a value indicating whether the level of RNA encoded by the gene in
blood of the test subject is higher than the level of RNA encoded by the gene in blood of
human control subjects not having colorectal cancer; and (b) outputting the value, wherein an
indication by the value that the level of RNA encoded by the gene in blood of the test subject
is higher than the level of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer classifies the test subject as more likely to have colorectal cancer
than to not have colorectal cancer.

According to a further aspect of the present invention there is provided a method of
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classifying a human test subject as more likely to have colorectal cancer than to not have
colorectal cancer, the method comprising, for each gene of a set of one or more genes selected
from the group consisting of ANXA3, CLEC4D, IL2RB, LMNBI, PRRG4, TNFAIP6 and
VNNI: (a) determining a level of RNA encoded by the gene in blood of the test subject,
thereby generating test data; (b) providing negative control data representing levels of RNA
encoded by the gene in blood of human control subjects not having colorectal cancer; and (¢)
applying to the test data and to the negative control dataa mathematical formula for generating
a value indicating, for ANXA3, CLEC4D, LMNBI1, PRRG4, TNFAIP6 and VNN1, whether
the level of RNA encoded by the gene in blood of the test subject is higher than the level of
RNA encoded by the gene in blood of human control subjects not having colorectal cancer,
and indicating, for IL2RB, whether the level of RNA encoded by the gene in blood of the test
subject is lower than the level of RNA encoded by the gene in blood of human control
subjects not having colorectal cancer, wherein, for ANXA3, CLEC4D, LMNB1, PRRG4,
TNFAIP6 and VNNI, an indication by the value that the level of RNA encoded by the gene in
blood of the test subject is higher than the level of RNA encoded by the gene in blood of
human control subjects not having colorectal cancer classifies the test subject as more likely
to have colorectal cancer than to not have colorectal cancer, and wherein, for [L2RB, an
indication by the value that the level of RNA encoded by the gene in blood of the test subject
is lower than the level of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer classifies the test subject as more likely to have colorectal cancer
than to not have colorectal cancer.

According to yet a further aspect of the present invention there is provided a
computer-based method of classifying a human test subject as more likely to have colorectal
cancer than to not have colorectal cancer, the method comprising, for each gene of a set of
one 6r more gen.es selected from the group consisting of ANXA3, CLEC4D, IL2RB, LMNBI,
PRRG4, TNFAIP6 and VNNI, computer-implemented steps of: applying to test data
representing a level of RNA encoded by the gene in blood of the test subject, and to negative
control data representing a level of RNA encoded by the gene in blood of human control
subjects not having colorectal cancer, a formula for calculating a value indicating, for
ANXA3, CLEC4D, LMNBI, PRRG4, TNFAIP6 and VNNI1, whether the level of RNA
encoded by the gene in blood of the test subject is higher than the level of RNA encoded by
the gene in blood of human control subjects not having colorectal cancer, and indicating, for

IL2RB, whether the level of RNA encoded by the gene in blood of the test subject is lower
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than the level of RNA encoded by the gene in blood of human control subjects not having
colorectal cancer, wherein, for ANXA3, CLEC4D, LMNBI, PRRG4, TNFAIP6 and VNNI,
an indication by the value that the level of RNA encoded by the gene in blood of the test
subject is higher than the level of RNA encoded by the gene in blood of human control
subjects not having colorectal cancer classifies the test subject as more likely to have
colorectal cancer than to not have colorectal cancer, and wherein, for IL2RB, an indication by
the value that the level of RNA encoded by the gene in blood of the test subject is lower than
the level of RNA encoded by the gene in blood of human control subjects not having
colorectal cancer classifies the test subject as more likely to have colorectal cancer than to not
have colorectal cancer.

According to one aspect of the invention there is provided a method of diagnosing
colorectal cancer in a test subject, the method comprising, for each gene of a set of one or
more -gemigs selected from the group consisting of ANXA3, CLEC4D, IL2RB, LMNBI,
PRRG4, TNFAIPé and VNNI: (&) determining a level of RNA encoded by the gene in blood
of the test subject, thereby generating test data; (b) providing positive control data
representing levels of RNA encoded by the gene in blood of human control subjects having
colorectal cancer, and providing negative control data representing levels of RNA encoded by
the gene in blood of human control subjects not having colorectal cancer; and (c) determining
a probability that the test data corresponds to the positive control data and not to the negative
control data, wherein a determination that the test data corresponds to the positive contro! data
and not to the negative control data provides an indication of colorectal cancer in the test
subject.

According to a further aspect of the present invention there is provided a method of
diagnosing colorectal cancer in a test subject, the method comprising, for each gene of a set of
one or more genes selected from the group consisting of ANXA3, CLEC4D, IL2RB, LMNBI,
PRRG4, TNFAIP6 and VNNI1: (a) determining a level of RNA encoded by the gene in blood
of the test subject, thereby generating test data; (b) providing negative control data
representing levels of RNA encoded by the gene in blood of fmman control subjects not
having colorectal cancer; and (c) applying to the test data and to the negative control data a
mathematical formula for generating a value indicating, for ANXA3, CLEC4D, LMNBI,
PRRG4, TNFAIP6 and VNN, whether the level of RNA encoded by the gene in blood of the
test subject is higher than the level of RNA encoded by the gene in blood of human control

- subjects not having colorectal cancer, and indicating, for IL2RB, whether the level of RNA
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encoded by the gene in blood of the test subject is lower than the level of RNA encoded by
the gene in blood of human control subjects not having colorectal cancer, wherein, for
ANXA3, CLEC4D, LMNBI1, PRRG4, TNFAIP6 and VNNI, an indication by the value that
the level of RNA encoded by the gene in blood of the test subject is higher than the level of
RNA encoded by the gene in blood of human control subjects not having colorectal cancer
provides an indication of colorectal cancer in the test subject, and wherein, for IL2RB, an
indication by the value that the level of RNA encoded by the gene in blood of the test subject
is lower than the level of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer provides an indication of colorectal cancer in the test subject.

According to another aspect of the present invention there is provided a method of
determining whether a test subject is at an increased risk of having colorectal cancer relative
to the general population, comprising: a) obtaining a test sample of blood from the subject;
and 1) determining a level of RNA encoded by a annexin A3 (ANXA3) gene in the test
sample of blood, ii) comparing the level of RNA encoded by the gene as determined in step
(i) with the level of the RNA encoded by the gene in control samples of blood; and b)
concluding that the subject is at an increased risk of having colorectal cancer relative to the
general population if the level of RNA encoded by the gene in the test sample of blood is
higher than in the control samples of blood. '

According to yet another aspect of the present invention there is provided a method of
determining whether a test subject is at an increased risk of having colorectal cancer relative
to the general population, comprising: a) obtaining a test sample of blood from the subject;
and i) determining a level of RNA: encoded by a C-type lectin domain family 4, member D
(CLECA4D) gene in the test sample of blood, ii) comparing the level of RNA encoded by the
gene as determined in step (i) with the level of the RNA encoded by the gene in control
samples of blood; and b) concluding that the subject is at an increased risk of having
colorectal cancer relative to the general population if the level of RNA encoded by the gene
in the test sample of blood is higher than in the control samples of blood.

According to still another aspect of the present invention there is provided a method
of determining whether a test subject is at an increased risk of having colorectal cancer
relative to the general population, comprising: a) obtaining a test sample of blood from the
subject; and i} determining a level of RNA encoded by a interleukin 2 receptor, beta (IL2RB)
gene in the test sample of blood, ii) comparing the level of RNA encoded by the gene as

determined in step (i} with the level of the RNA encoded by the gene in control samples of
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blood; and b) concluding that the subject is at an increased risk of having colorectal cancer
relative to the general population if the level of RNA encoded by the gene in the test sample
of blood is lower than in the control samples of blood.

According to a further aspect of the present invention there is provided a method of
determining whether a test subject is at an increased risk of having colorectal cancer relative
to the general population, comprising: a) obtaining a test sample of blood from the subject;
and i) determining a level of RNA encoded by a lamin B1 (LMNBI1) gene in the test sample
of blood, ii) comparing the level of RNA encoded by the gene as determined in step (i) with
the level of the RNA encoded by the gene in control samples of blood; and | b) concluding
that the subject is at an increased risk of having colorectal cancer relative to the general
population if the level of RNA encoded by the gene in the test sample of blood is higher than
in the control samples of blood.

According to yet a further aspect of the present invention there is provided a method
of determining whether a test subject is at an inc;reased risk of having colorectal cancer
relative to the general population, comprising: a) obtaining a test sample of blood from the
subject; and 1) determining a level of RNA encoded by a proline rich Gla (G carboxyglutamic
acid) 4 (transmembrane) (PRRG4) gene in the test sample of blood, ii) comparing the level
of RNA encoded by the gene as determined in step (i) with the level of the RNA encoded by
the gene in control samples of blood; and b) concluding that the subject is at an increased
risk of having colorectal cancer relative to the general population if the level of RNA
encoded by the gene in the test sample of blood is higher than in the control samples of
biood. '

According to stili a further aspect of the present invention there is provided a method
of determining whether a test subject is at an increased risk of having colorectal cancer
relative to the general population, comprising: a) obtaining a test sample of blood from the
subject; and i) determining a level of RNA encoded by a tumor necrosis factor, alpha induced
protein 6 (TNFAIP6) gene in the test sample of blood, ii) comparing the level of RNA
encoded by as determined in step (i) with the level of the RNA encoded by the gene in
control samples of blood; and b) concluding that the subject is at an increased risk of having
colorectal cancer relative to the general population if the level of RNA encoded by the gene
in the test sample of blood is higher than in the control samples of blood.

According to still a further aspect of the present invention there is provided a method

of determining whether a test subject is at an increased risk of having colorectal cancer
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relative to the general population, comprising: a) obtaining a test sample of blood from the
subject; and i) determining a level of RNA encoded by a vanin 1 {VNNI) gene in the test
sample of blood, ii) comparing the level of RNA encoded by the gene as determined in step
(1) with the level of the RNA encoded by the gene in control samples of blood; and b)
concluding that the subject is at an increased risk of having colorectal cancer relative to the
general population if the level of RNA encoded by the gene in the test sample of blood is
higher than in the control samples of blood.

According to an additional aspect of the present invention there is provided a method
of determining whether a test subject is at an increased risk of having colorectal cancer
relative to the general population, comprising: 2) obtaining a test sample of blood from the
subject; and for each gene of a set of genes selected from the group consisting of : ANXA3,
CLEC4D, IL2RB, LMNB1, PRRG4, TNFAIP6 and VNN1, ) determining a level of RNA
encoded by the gene in the test sample of blood, ii) comparing the level of RNA encoded by -
the gene of the set as determined in step (i) with the level of RNA encoded by the gene in one
or more control samples of blood; and b) concluding that the subject is at an increased risk of
having colorectal cancer relative to the general population if, for ANXA3, CLEC4D,
LMNBI, PRRG4, TNFAIP6 and VNNI, the level of RNA encoded by the gene in the test
sample of blood is higher than in the control samples of blood, and concluding that the
subject is at an increased risk of having colorectal cancer relative to the general population if,
for IL2RB, the level of RNA encoded by the gene in the test sample of blood is lower than in
the control samples of blood.

According to an additional aspect of the present invention there is provided a method
of diagnosing colorectal cancer in a test subject, comprising: a) obtaining a test sample of
blood from the subject; and for each gene of a set of genes selected from the group consisting
of : ANXA3, CLEC4D, IL2RB, LMNBI, PRRG4, TNFAIP6 and VNNI, i) determining a
level of RNA encoded by the gene in the test sample of blood, and 1t) applying to the Jevel of
RNA encoded by the gene of the set as determined in step (i) and to the level of RNA
encoded by the gene in one or more control samples of blood a mathematical formula for
generating a value indicating whether, for ANXA3, CLEC4D, LMNBI1, PRRG4, TNFAIP6
and VNNI, the level of RNA encoded by the gene in the test sample of blood is higher than
in the control samples of blood, and, for IL2RB, the level of RNA encoded by the gene in the
test sample of blood is lower than in the control samples of blood; and b) concluding that

there is an indication of colorectal cancer in the test subject, if, for ANXA3, CLEC4D,
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LMNBI], PRRG4, TNFAIP6 and VNNI, the value indicates that the level of RNA encoded
by the gene in the test sample of blood is higher than in the control samples of blood, and
concluding that there is an indication of colorectal cancer in the test subject if, for IL2RB, the
value indicates that the level of RNA encoded by the gene in the test sample of blood is lower
than in the contro] samples of blood.

According to further features of the invention described below, the control samples
are from individuals who have been diagnosed as not having colorectal cancer.

According to still another aspect of the invention there is provided a kit comprising
packaging and containing, for each gene of a set of two or more genes selected from the group
consisting of ACTB, ANXA3, CLEC4D, IL2RB, LMNB1, PRRG4, TNFAIP6 and VNNI, a
primer set capable of generating an amplification product of a polynucleotide complementary
to RNA encoded, in a human subject, only by the gene.

According to further features of the invention described below, the kit further contains
two or more components selected from the group consisting of a thermostable polymerase, a
reverse transcriptase, deoxynucleotide triphosphates, nucleotide triphosphates and enzyme
buffer.

According to further features of the invention described below, the kit further contains
at least one labeled probe capable of selectively hybridizing to either a sense or an antisense
strand of the amplification product.

According to further features of the invention described below, the kit further contains
a computer-readable medium having instructions stored thereon that are operable when
executed by a computer for applying a mathematical model to test data representing a level of
RNA encoded by the gene in blood of a human test subject, wherein the mathematical model
is derived from positive control data representing levels of RNA encoded by the gene in blood
of bhuman control subjects having colorectal cancer, and from negative control data
representing levels of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer, wherein the mathematical model is for determining a probability
that data representing a level of RNA encoded by the gene corresponds to the positive control
data and not to the negative control data, and wherein the probability that the test data
corresponds to the positive control data and not to the negative control data represents the
probability that the test subject has colorectal cancer as opposed to not having colorectal
cancer.

According to further features of the invention described below, the kit further contains
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a computer-readable medium having instructions stored thereon that are operable when
executed by a computer for applying, to test data representing a level of RNA encoded by the
gene in blood of a human test subject, and to negative control data representing a level of
RNA encoded by the gene in blood of human control subjects not having colorectal cancer, a
mathematical formula for generating a value indicating, for ANXA3, CLEC4D, LMNBI,
PRRG4, TNFAIP6 and VNN1, whether the level of RNA encoded by the gene in blood of the
test subject is higher than the level of RNA encoded by the gene in blood of human control
subjects not having colorectal cancer, and, for IL2ZRB, whether the level of RNA encoded by
the gene in blood of the test subject is lower than the level of RNA encoded by the gene in
blood of human control subjects not having colorectal cancer, whe;ein, for ANXA3,
CLEC4D, LMNBI1, PRRG4, TNFAIP6 and VNNI, an indication by the vaiue that the level of
RNA encoded by the gene in blood of the test subject is higher than the level of RNA encoded
by the gene in blood of human control subjects not having colorectal cancer classifies the test
subject as more likely to have colorectal cancer than to not have colorectal cancer, and
wherein, for IL2RB, an indication by the value that the level of RNA encoded by the gene in
blood of the test subject is lower than the level of RNA encoded by the gene in blood of
human control subjects not having colorectal cancer classifies the test subject as more likely
to have colorectal cancer than to not have colorectal cancer.

According to further features of the invention described below, the set of one or more
genes consists of ACTB and one or more genes sclected from the group consisting of
ANXA3, CLEC4D, IL2RB, LMNB1, PRRG4, TNFAIP6 and VNN].

According to further features of the invention described below, the set of one or more
genes consists of ACTB and ANXA3,. _

According to further features of the invention described below, the set of one or more
genes consists of ACTB and CLEC4D.

According to further features of the invention described below, the set of one or more
genes consists of ACTB and IL2RB.

According to further features of the invention described below, the set of one or more
genes consists of ACTB and LMNB].

According to further features of the invention described below, the set of one or more
genes consists of ACTB and PRRG4.

According to further features of the invention described below, the set of one or more
genes consists of TNFAIP6 and PRRG4.
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According to further features of the invention described below, the set of one or more
genes consists of ACTB and VNNI, _

According to further features of the invention described below, the level of RNA
encoded by the gene in blood of the test subject is determined via quantitative reverse
transcriptase-polymerase chain reaction analysis.

According to further features of the invention described below, the level of RNA
encoded by the gene in blood of the test subject and the levels of RNA encoded by the gene in
blood of the contro! subjects are determined via the same method.

According to further features of the invention described below, the set of one or more
genes is a set of one or more genes selected from the group consisting of ANXA3, CLEC4D,
IL2RB, LMNBI1, PRRG4, TNFAIP6 and VNNI, wherein the level of RNA encoded by the
gene in blood of the test subject is determined as a ratio 1o a level of RNA encoded by ACTB
i1 blood of the test subject.

According to further features of the invention described below, the level of RNA
encoded by the gene in blood of the test subject and the level of RNA encoded by ACTB in
blood of the test subject are determined via duplex quantitative reverse transcriptase-
polymerase chain reaction analysis of RNA encoded by the gene and of RNA encoded by
ACTB.

According to further features of the invention described below, the set of one or more
genes consists of IL2RB and one -or more genes selected from the group consisting of
ANXA3, CLEC4D, LMNBI, PRRG4, TNFAIP6 and VNNI1.

According to further features of the invention described below, the set of one or more
genes is a set of one or more genes selected from the group consisting of ANXA3, CLEC4D,
LMNBI, PRRG4, TNFAIP6 and VNNI, and wherein the level of RNA encoded by the gene
in blood of the test subject is determined as a ratio to a level of RNA encoded by IL2RB in
blood of the test subject.

According to further features of the invention described below, the level of RNA
encoded by the gene in blood of the test subject and the level of RNA encoded by IL2RB in
blood of the test subject are determined via duplex quantitative reverse transcriptase-
polymerase chain‘ reaction analysis of RNA encoded by the gene and of RNA encoded by
IL2RB.

According to further features of the invention described below, the set of one or more

genes consists of ANXA3.
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According to further features of the invention described below, the set of one or more
genes consists of CLEC4D. _

According to further features of the invention described below, the set of one or more
genes consists of IL2ZRB.

According to further features of the invention d.escn'bed below, the set of one or more
genes consists of LMNB1.

According to further features of the invention described below, the set of one or more
genes consists of PRRG4.

According to further features of the invention described below, the set of one or more
genes consists of TNFAIPS6.

According to further features of the invention described below, the set of one or more
genes consists of VNNI.

According to further features of the invention described below, the set of one or more
genes consists of IL2ZRB and ANXA3.

According to further features of the invention described below, the set of one or more
genes consists of [L2RB and CLEC4D.

According to further features of the invention described below, the set of one or more
genes consists of IL2RB and LMNBI.

According to further features of the invention described below, the set of one or more
genes consists of [IL2RB and PRRG4.

According to further features of the invention described below, the set of one or more
genes consists of IL2RB and TNFAIPS.

According to further features of the invention described below, the set of one or more
genes consists of IL2ZRB and VNNI1.

Definitions:

As will become apparent, preferred features and characteristics of one aspect of the
invention are applicable to any other aspect of the invention. It should be noted that, as used
herein, the singular form "a", “an" and "the" include plural references unless the context
clearly dictates otherwise.

"Encode” A polynucleotide, including a gene, is said the to "encode” a RNA and/or
polypeptide if, in its native state or when manipulated by methods well known to those
skilled in the art, it can be transcribed and/or translated to produce the mRNA for and/or the

polypeptide or a fragment thereof. The anti-sense strand is the complement of such a nucleic
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acid, and the encoding sequence can be deduced there from.

The term "label" refers to a composition capable of producing a detectable signal
indicative of the presence of the target polynucleotide in an assay sample. Suitable labels
include radioisotopes, nucleotide chromophores, enzymes, substrates, fluorescent molecules,
chemiluminescent moieties, magnetic particles, bioluminescent moieties, and the like. As
such, a label is any composition detectable by spectroscopic, photochemical, biochemical,
immunochemical, electrical, optical or chemical means.

As used herein, a “"sample” refers to a sample of tissue or fluid isolated from an
individual, including but not limited to, for example, blood, plasma, serum, tumor biopsy,
urine, stool, sputum, spinal fluid, pleural fluid, nipple aspirates, lymph fluid, the external
sections of the skin, respiratory, intestinal, and genitourinary tracts, tears, saliva, milk, cells
(including but not limited to blood cells), organs, and also samples of in vitro cell culture
constituent.

Examples of amplification techniques include strand displacement amplification, as
disclosed in U.S. Pat. No. 5,744,311; transcription-free isothermal amplification, as disclosed
in U.S. Pat. No. 6,033,881; repair chain reaction amplification, as disclosed in WO 90/01069;
ligase chain reaction amplification, as disclosed in European Patent Appl. 320 308; gap
filling ligase chain reaction amplification, as disclosed in U.S. Pat. No. 5,427,930; and RNA
transcription-free amplification, as disclosed in U.S. Pat. No. 6,025,134,

Examples of a primer of the invention include an oligonucleotide which is capable of
acting as a point of initiation of polynucleotide synthesis along a complementary strand when
placed under conditions in which synthesis of a primer extension product which is
complementary to a polynucleotide is catalyzed. Such conditions include the presence of four
different nucleotide triphosphates or nucleoside analogs and one or more agents for
polymerization such as DNA polymerase and/or reverse transcriptase, in an appropriate
buffer ("buffer" includes substituents which are cofactors, or which affect pH, ionic strength,
etc.), and at a suitable temperature. A primer must be sufficiently long to prime the synthesis
of extension products in the presence of an agent for polymerase. A typical primer contains
at least about 5 nucleotides in length of a sequence substantially complementary to the target
sequence, but somewhat longer primers are preferred.

The terms "complementary” or "complement thereof", as used herein, refer to
sequences of polynucleotides which are capable of forming Watson & Crick base pairing

with another specified polynucleotide throughout the entirety of the complementary region.
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This term is applied to pairs of polynucleotides based solely upon their sequences and does
not refer to any specific conditions under which the two polynucleotides would actually bind.

A primer will always contain a seqﬁence substantially complementary to the target
sequence, that is the specific sequence to be amplified, to which it can anneal.

In the context of this invention, the term "probe" refers to a molecule which can
detectably distinguish between target molecules differing in structure, such as allelic variants.
Detection can be accomplished in a variety of different ways but preferably is based on
detection of specific binding. Examples of such specific binding include antibody binding
and nucleic acid probe hybridization.

The term " gene" as used herein is a polynucleotide which may include coding
sequences, intervening sequences and regulatory elements controlling transcription and/or
translation. Genes of the invention include normal alleles of the gene encoding
polymorphisms, including silent alleles having no effect on the amino aéid sequence of the
gene’s encoded polypeptide as well as alleles leading to amino acid sequence variants of the
encoded polypeptide that do not substantiaiiy. affect its function. These terms also may
otpyiosnlly include alleles having one or more mutations which affect the function of the
encoded polypeptide’s function.

The polynucleotide compositions, such as primers of the invention, of this invention
include RNA, ¢cDNA, DNA complementary to target cDNA of this invention or portion
thereof, genomic DNA, unspliced RNA, spliced RNA, alternately spliced RNA, synthetic
forms, and mixed polymers, both sense and antisense strands, and may be chemically or
biochemically modified or may contain non-natural or derivatized nucleotide bases, as will
be readily appreciated by those.skilled in the art.

Where nucleic acid according to the invention includes RNA, reference to the
sequence shown should be construed as reference to the RNA equivalent, with U substituted
for T.

The term "amount” or “level” of RNA encoded by a gene of the invention, preferably
a colorectal cancer biomarker gene described herein, or a housekeeping gene, encompasses
the absolute amount of the RNA, the relative amount or concentration of the RNA, as well as
any value or parameter which correlates thereto.

The methods of nucleic acid isolation, amplification and analysis are routine for one
skilled in the art and examples of protocols can be found, for example, in the Molecular

Cloning: A Laboratory Manual (3-Volume Set) Ed. Joseph Sambrook, David W. Russel, and
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Joe Sambrook, Cold Spring Harbor Laboratory; 3rd edition (Jan. 15, 2001), ISBN:
0879695773. Particularly useful protocol source for methods used in PCR amplification is
PCR (Basics: From Background to Bench) by M. J. McPherson, S. G. Moller, R. Beynon, C.
Howe, Springer Verlag; 1st edition (Oct. 15, 2000), ISBN: 0387916008.

"Kit" refers to a combination of physical elements, e.g,, probes, including without
limitation specific primers, labeled nucleic acid probes, antibodies, protein-capture agent(s),
reagent(s), instruction sheet(s) and other elements useful to practice the invention, in
particular to identify the levels of particular RNA molecules in a sample. These physical
elements can be arranged in any way suitable for carrying out the invention. For example,
probes and/or primers can be provided in one or more containers or in an array or microarray
device.

Colorectal cancer, also called colon cancer or rectal cancer or colorectal carcinoma, is

_cancer that forms in either the colon or the rectum.

The present invention is useful in a diagnostic product or method to detect the level
of RNA of genes of interest, in particular, the colorectal biomarkers of the present invention.
Accordingly, the invention encompasses the use of diagnostic kits based on a variety of
methodologies, e.g., PCR, reverse transcriptase-PCR, quantitative PCR, microarray, chip,
mass—spectroséopy, which are capable of detecting RNA levels in a sample. The invention
also provides an article of manufacturing comprising packaging material and an analytical
agent contained within the packaging material, wherein the analytical agent can be used for
determining and/or comparing the levels of RNA encoded by one or more target genes of the
invention, and wherein the packaging material comprises a label or package insert which
indicates that the analytical agent can be used to identify levels of RNA that correspond to a
probability that a test subject has colorectal cancer, such as a probability that the test subject

has colorectal cancer as opposed to not having colorectal cancer.

The present invention therefore provides kits comprising degenerate primers to
amplify polymorphic alleles or variants of target genes of the invention, and instructions
comprising an amplification protocol and analysis of the results. The kit may alternatively
also comprise buffers, enzymes, and containers for performing the amplification and analysis
of the amplification products. The kit may also be a component of a screening or prognostic
kit comprising other tools such as DNA microarrays. The kit may also provides one or more

control templates, such as nucleic acids isolated from sample of patientss without colorectal
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cancer, and/or nucleic acids isolated from ssamples of patients with colorectal cancer.

The kit may also include instructions for use of the kit to amplify specific targets on a
solid support. Where the kit contains a prepared solid support having a set of primers already
fixed on the solid support, e.g. for amplifying a particular set of target polynucleotides, the
kit also includes reagents necessary for conducting a PCR on a solid support, for example
using an in situ-type or solid phase type PCR procedure where the support is capable of PCR
amplification using an in situ-type PCR machine. The PCR reagents, included in the kit,
include the usual PCR buffers, a thermostable polymerase (e.g. Tag DNA polymerase),
nucleotides (e.g. dNTPs), and other components and labeling molecules (e.g. for direct or
direct labeling). The kits can be assembled to support practice of the PCR amplification
methbd using immobilized primers alone or, alternatively, together with solution phase
primers,

In one embodiment, the kit provides one or more primer pairs, each pa'ir capable of
amplifying RNA encoded by a target gene of the invention, thereby providing a kit for
analysis of RNA expression of several different target genes of the invention in a bloiogzcal A
sample in one reaction or several parallel reactions. Primers in the kits may be labeled, for |
example fluorescently labeled, to facilitate detection of the amplification products and
consequent analysis of the RNA levels.

In one embodiment, levels of RNA encoded by more than one target gene can be
determined in one analysis. A combination kit may therefore include primers capable of
amplifying cDNA deriived fom RNA encoded by different target genes. The primers may be
differentially labeled, for example using different fluorescent labels, so as to differentiate
between RNA from different target genes.

Multiplex, such as duplex, real-time RT-PCR enables simultaneous quantification of
2 targets in the same reaction, which saves time, reduces costs, and conserves samples. These
advantages of multiplex, real-time RT-PCR make the technique well-suited for high-
throughput gene expression analysis. Multiplex gPCR assay in a real-time format facilitates
quantitative measurements and minimizes the risk of false-negative results, It is essential that
multiplex PCR is optimized so that amplicons of all samples are compared insub-plateau
phase of PCR. Yun, Z., I. Lewensohn-Fuchs, P. Ljungman, L. Ringholm, J. Jonsson, and J.
Albert. 2003. A real-time TaqMan PCR for routine quantitation of cytomegalovirus DNA in
crude leukocyte lysates from stem cell transplant patients. J. Virol. Methods 110:73-79.
[PubMed]. Yun, Z, 1. Lewensohn-Fuchs, P. Ljungman, and A. Vahine. 2000. Real-time
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monitoring of cytomegalovirus infections after stem cell transplantation using the TagMan
polymerase chain reaction assays. Transplantation 69:1733-1736. [PubMed]. Simultaneous
quantification of up t0 2, 3, 4, 5, 6, 7, and 8 or more targets may be useful.

. The primers and probes contained within the kit may include those listed in 19, and
various subcombinations thereof.

A "control population” refers to a defined group of individuals or a group of
individuals with or without colorectal cancer, and may optionally be further identified by, but
not limited to geographic, ethnic, race, gender, one or more other conditions or diseases,
and/or cultural indices. In most cases a control population may encompass at least 10, 30,
100, 1000, or more individuals.

“Positive control data” encompasses data representing levels of RNA encoded by a
target gene of the invention in each of one or more subjects having colorectal cancer of the
invention, and encompasses a single data point representing an average level of RNA
encoded by a target gene of the invention in a plurality of subjects having colorectal cancer of
the invention. .

‘“Negative contro] data” éﬁéompasses data representing levels of RNA .éx.lcoded 4by a
target gene of the invention in each of one or more subjects not having colorectal cancer of
the mvention, and encompasses a single data point representing an average level of RNA
encoded by a target gene of the invention in a plurality of subjects having colorectal cancer of
the invention.

The probability that test data of the invention “corresponds” to positive control data or
negative control data of the invention refers to the probability that thetest data is more likely
to be characteristic of data obtained in subjects having colorectal cancer than in subjects not
having any colorectal pathology, or is more likely to be characteristic of data obtained in
subjects not having any colorectal pathology than in subjects having colorectal cancer,
respectively.

A primer which “selectively hybridizes” to a target polynucleotide is a primer which
s capable of hybridizing only, or mostly, with a single target polynucleotide in a mixture of
polynucleotides consisting of RNA of human blood, or consisting of DNA complementary to
RNA of human blood.

A gene expression profile of the invention for colorectal cancer found in blood at the
RNA level of one or more genes comprising, but preferably not limited to, an ANXA3 gene,
a CLECAD gene, an IL2RB gene, an LMNBI gene, a PRRG4 gene, a TNFAIP6 gene and a
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VNNI gene, can be identified or confirmed using many techniques, including but preferably
not limited to PCR methods, as for example discussed further in the working examples
herein, Nothern analyses and and the microarray technique. This gene expression profile can
be measured in a bodily sample, such as blood, using microarray technology. In an
embodiment of this method, fluorescently labeled cDNA probes may be generated through
incorporation of fluorescent nucleotides by reverse transcription of RNA extracted from
blood. Labeled cDNA probes applied to the chip hybridize with specificity to each spot of
DNA on the array.  Quantitation of hybridization of each arrayed element allows for
assessment of corresponding mRNA abundance. For example, with dual color fluorescence,
separately labeled cDNA probes generated from two sources of RNA are hybridized pair
wise to the array. The relative abundance of the transcripts from the two sources
corresponding to each specified gene is thus determined simultaneously. Such methods have
been shown to have the sensitivity required to detect rare transcripts, which are expressed at a
few copies per cell, and to reproducibly detect at least approximately two-fold differences in
the expression levels (Schena et al., Proc. Natl. Acad. Sci. USA 93(2):106-149 (1996)).
Microarray analysis can be performed by commercially available equipment, following
manufacturer's protocols, such as by using the Affymetrix GenChip technology, or Incyte's
microarray technology. o

Other features and advantages of the invention will become apparent from the
following detailed description. It should be understood, however, that the detailed
description and the specific examples while indicating preferred embodiments of the
invention are given by way of illustration only, since various changes and modifications
within the spirit and scope of the invention will become apparent to those skilled in the art

from this detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described in relation to the drawings in which:

FIGs 1A-H are sequence diagrams depicting the nucleotide sequences of the
following genes: ACTB, ANXA3, CLEC4D, IL2RB, LMNBI1, PRRG4, TNFAIP6 and
VNN, respectively.

FIG. 2 1s a schematic depicting an exemplary computer system for practicing certain

of the methods described herein.
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DETAILED DESCRIPTION

The invention is of methods, kits, computer systems and computer-readable media for
determining a probability that a human subject has colorectal cancer. Specifically, the
invention can be used to determine such a probability via analysis of novel markers of
colorectal cancer in blood which are disclosed herein.

Before explaining at least one embodiment of the invention in detail, it is to be
understood that the invention is not limited in its application to the details set forth in the
following description or cxerhpliﬁcd by the Examples. The invention is capable of other
embodiments or of being practiced or carried out in various ways. Also, it is to be understood
that the phraseology and terminology employed herein is for the purpose of description and
should not be regarded as limiting, '

Effective methods of testing for colorectal cancer via analysis of blood markers would
overcome critical disadvantages of prior art methods, which are excessively invasive,
cumbersome, risky, unavailable and/or associated with low patient screening compliance
rates. While various approaches have been proposed in the prior art for colorectal cancer
testing via analysis of markers of this disease in blood (reviewed in Hundt S. ef a/. Blood
rharkers for early detection of colorectal cancer: a systematic review. Cancer Epidemiol
Biomarkers Prev. 2007 Oct;16(10):1935-53), none of these approaches, however, has
demonstrated a capacity to satisfactorily enable determination of the probability that a test
subject has colorectal cancer as opposed to not having colorectal cancer.

Thus, the prior art fails to provide an effective method of testing a subject for
colorectal cancer via analysis in a blood sample of levels of RNA encoded by one or more of
the genes ANXA3, CLEC4D, LMNBI1, PRRG4, TNFAIP6 and VNN1 blood markers.

While reducing the invention to practice it was swrprisingly uncovered that levels of
RNA encoded by the genes ANXA3, CLEC4D, LMNB1, PRRG4, TNFAIP6 and VNN1 are
significantly higher in blood of subjects having colorectal cancer than in blood of subjects not
having any colorectal pathology, and that levels of RNA encoded by IL2RB are significantly
lower in blood of subjects having colorectal cancer than in blood of subjects not having any
colorectal pathology (Example 2). While further reducing the invention to practice, it was
surprisingly uncovered that mathematical models based on levels of RNA encoded by the 127
possible combinations of the colorectal cancer marker genes ANXA3, CLEC4D, IL2RB,
LMNBI, PRRG4, TNFAIP6 and VNNI in blood of a test subject could be derived capable of

discriminating between subjects having colorectal cancer and subjects not having any
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colorectal pathology (Example 2). While further reducing the invention to practice, it was
surprisingly uncovered that mathematical models based on levels of RNA encoded by the 63
possible combinations of the colorectal cancer marker genes ANXA3, CLEC4D, LMNB1,
PRRG4, TNFAIP6, and VNN1 in blood of a test subject, when normalized against levels of
RNA encoded by IL2RB, could be derived capable of discriminating between subjects having
colorectal cancer and subjects not having any colorectal pathology (Example 3). It will be
appreciated that application of such mathematical models to test data representing blood
levels in a test subject of RNA encoded by the aforementioned novel colorectal cancer marker
genes disclosed herein can be used fo provide the probability that the test subject has
colorectal cancer as opposed to not having any colorectal pathology.

While reducing the invention to practice, fold changes of blood levels of RNA
encoded by ANXA3, CLEC4D, IL2RB, LMNBI1, PRRG4, TNFAIP6 and VNNI, including
fold-changes of levels normalized to IL2RB, in subjects having colorectal cancer relative to
subjects not having any colorectal pathology were surprisingly uncovered {Example 2,
Example 3 and Example 6),

Thus, according to one aspect of the invention there is provided a method of
determining a probability that a human test subject has colorectal cancer as opposed to not
having colorectal cancer. In a first step, the method is effected by determining, for each gene
of a set of one or more of the colorectal cancer marker genes: ANXA3, CLEC4D, IL2RB,
LMNBI, PRRG4, TNFAIP6 and VNN1; a level of RNA encoded by the gene in blood of the
test subject, thereby generating test data. In a second step, the method is effected by
determining the probability that the test data corresponds to positive control data representing
levels of RNA encoded by the gene in blood of human control subjects having colorectal
cancer and not to negative control data representing levels of RNA encoded by the gene in
blood of human control subjects not having colorectal cancer. The probability that the test
data corresponds to the positive control data and not to the negative control data represents
the probability that the test subject has colorectal cancer as opposed to not having colorectal
cancer.

Thus, according to an aspect of the invention, there is provided a method of
classifying a test subject as being more likely to have colorectal cancer than to not have
colorectal cancer. The method of classifying is effected by determining a level of RNA
encoded by one or more of the set of genes consisting of ANXA3, CLEC4D, IL2RB,
LMNBI, PRRG4, TNFAIP6 and/or VNN1 in blood of the test subject, to thereby generate
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test data and applying to the test data, and to negative control data representing a level of
RNA encoded by the gene in blood of human control subjects not having colorectal cancer, a
mathematical formula for generating a value indicating, for ANXA3, CLEC4D, LMNBI,
PRRG4, TNFAIP6 and VNNI, whether the level of RNA encoded by the gene in blood of
the test subject is higher than the level of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer, and indicating, for IL2RB, whether the level of
RNA encoded by the gene in blood of the test subject is lower than the level of RNA encoded
by the gene in blood of human control subjects not having colorectal cancer. For ANXA3,
CLEC4D, LMNBI, PRRG4, TNFAIP6 and VNNI, and indication by the value that the level
of RNA encoded by the gene in blood of the test subject is higher thah the level of RNA
encoded by the gene in blood of human control subjects not having colorectal cancer
classifies the test subject as more likely to have colorectal cancer than to not have colorectal
cancer; and where, for IL2RB, an indication by the value that the level of RNA encoded by
the gene in blood of the test subject is lower than the level of RNA encoded by the gene in
blood of human control subjects not having colorectal cancer classifies the test subject as
more likely to have colorectal cancer than to not have colorectal cancer.

Determining whether the level of RNA encoded by ANXA3, CLEC4D, LMNBI,
PRRG4, TNFAIP6 or VNNI in blood of the test subject is higher than the level of RNA
encoded by the gene in blood of control subjects not having colorectal cancer may be
effected by determining whether there is a fold-change in the level between the test subject
and the control subjects not having colorectal cancer which is higher than a minimum fold-
change and/or which is within a range of fold-changes.

Determining whether the level of RNA encoded by IL2RB in blood of the test subject
is lower than the level of RNA encoded by the gene in blood of control subjects not having
colorectal cancer may be effected by determining whether there is a fold-change in the level
between the test subject and the control subjects not having colorectal cancer which is lower
than a maximum fold-change and/or which is within a range of fold-changes.

Examples of suitable fold-changes and ranges of fold-changes for classifying a test
subject according to the invention are provided in Example 2, Example 3 and Example 6,
below, and include the following ones.

For levels of RNA encoded by ANXA3, a suitable minimum fold-change is about 1.6
fold, and a suitable range of fold-changes is about 1.6 to about 11.5 fold, relative to an

average level of RNA encoded by the housekeeping gene in blood of subjects not having any
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colorectal pathology.

For levels of RNA encoded by CLECA4D, a suitable minimum fold-change is which is
about 1.4 fold, and a suitable range of fold-changes is which is about 1.4 to about 15.9 fold,
relative to an average level of RNA encoded by the housekeeping gene in blood of subjects
not having any colorectal pathology.

For levels of RNA encoded by LMNBI, a suitable minimum fold-change is about 1.3
fold, and a suitable range of fold~chaﬁges is about 1.3 to about 7.0 fold, relative to an average
level of RNA encoded by the housekeeping gene in blood of subjects not having any
colorectal pathology.

For levels of RNA encoded by PRRG4, a suitable minimum fold-change is about 1.5
fold, and a suitable range of fold-changes is about 1.5 to about 6.3 fold, relative to an average
level of RNA encoded by the housekeeping gene in blood of subjects not having any
colorectal pathology. .

For levels of RNA encoded by TNFAIPS, a suitable minimum fold-change is about
1.4 fold, and a suitable range of fold-changes is about 1.45 to about 16.8 fold, relative to an
average level of RNA encoded by the housekeeping gene in blood of subjects not having any _
colorectal pathology.

For levels of RNA enco_ded by VNNI, a suitable minimum fold-change is about 1.5
fold, and a suitable range of fold-changes is about 1.45 to about 23.6 fold, relative to an
average level of RNA encoded by the housekeeping gene in blood of subjects not having any
colorectal pathology.

For levels of RNA encoded by IL2RB, a suitable maximum fold-change is about 0.8
fold, and a suitable range of fold-changes is about 0.8 to about 0.1 fold, relative to an average
level of RNA encoded by the housekeeping gene in blood of subjects not having any
colorectal pathology.

For levels of RNA encoded by ANXA3 normalized to IL2RB, a suitable minimum
fold-change is about 1.7 fold, and a suitable range of fold-changes is about 1.7 to about 20.7
fold, relative to an average level of RNA encoded by IL2RB in blood of subjects not having
any colorectal pathology.

For levels of RNA encoded by CLEC4D normalized to IL2RB, a suitable minimum
fold-change is which is about 1.5 fold, and a suitable range of fold-changes is which is about
1.5 to about 12.0 fold, relative to an average level of RNA encoded by IL2RB in blood of

subjects not having any colorectal pathology.
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For levels of RNA encoded by LMNB1 normalized to IL2RB, a suitable minimum
fold-change is about 1.5 fold, and a suitable range of fold-changes is about 1.5 to about 10.6
fold, relative to an average level of RNA encoded by IL2RB in blood of subjects not having
any colorectal pathology.

For levels of RNA encoded by PRRG4 normalized to IL2RB, a suitable minimum
fold-change is about 1.3 fold, and a suitable range of fold-changes is about 1.3 to about 13.1
fold, relative to an average level of RNA encoded by IL2RB in blood of subjects not having
any colorectal pathology.

For levels of RNA encoded by TNFAIP6 normalized to IL2RB, a suitable minimum
fold-change is about 1.5 fold, and a suitable range of fold-changes is ai)out 1.5 to about 16.4
fold, relative to an average level of RNA encoded by IL2RB in blood of subjects not having
any colorectal pathology.

For levels of RNA encoded by VNN1 normalized to IL2RB, a suitable minimum fold-
change is about 1.3 fold, and a suitable range of fold-changes is about 1.3 to about 11.9 fold,
relative to an average level of RNA encoded by IL2RB in blood of subjects not having any
colorectal pathology.

As used herein, the term “about” refers to a variability of plus or minus 10 percent.

Thus, a test subject of the invention is classified as being more likely to have
colorectal cancer than to not have colorectal cancer if, for each marker gene of the particular
set of marker genes of the invention used to practice the method of classifying of the
invention, the fold-change in level of RNA encoded by that gene in blood of the test subject
relative to blood of the control subjects not having any colorectal cancer pathology classifies,
according to the teachings of the invention, the test subject as being more likely to have
colorectal cancer than to not have colorectal cancer.

Conversely, a test subject of the invention is classified as being more likely to not
have colorectal cancer than to have colorectal cancer if, for each marker gene of the particular
set of marker genes of the invention used to practice the method of classifying of the
invention, the fold-change in level of RNA encoded by that gene in blood of the test subject
relative to blood of the control subjects not having any colorectal cancer pathology does not
classify, according to the teachings of the invention, the test subject as being more likely to
have colorectal cancer than to not have colorectal cancer.

In one aspect of the invention, the set of one or more colorectal cancer marker genes

may consist of any one of the possible combinations of one or more of ANXA3, CLECA4D,
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IL2RB, LMNBI1, PRRG4, TNFAIP6 and VNN1 (indicated in Table 6, where each logistic
regression model is based on one particular gene combination, and each gene of the
combination is assigned a logistic regression coefficient value).

Sets of marker genes of the invention which consist of one or more of ANXA3,
CLECA4D, IL2RB, LMNBI1, PRRG4, TNFAIP6 and VNN1 which can be used to practice the
invention include: ANXA3, CLEC4D, IL2RB, LMNBI, PRRG4, TNFAIP6, VNNI;
ANXA3, CLEC4D, IL2RB, LMNBI, PRRG4, VNN1; ANXA3, CLEC4D, IL2RB, PRRG4;
ANXA3, CLEC4D, IL2RB, LMNB1, PRRG4; ANXA3, CLEC4D, IL2RB, PRRG4, VNNI;
ANXA3, IL2RB, LMNBI1, PRRG4, VNN1; ANXA3, CLEC4D, IL2RB, PRRG4, TNFAIP6;
ANXA3, IL2RB, LMNBI, PRRG4, TNFAIP6; ANXA3, CLEC4D, IL2RB, LMNBI,
PRRG4, TNFAIP6; ANXA3, CLEC4D, IL2RB, PRRG4, TNFAIP6, VNNI; ANXA3,
IL2RB, LMNBI, PRRG4, TNFAIP6, VNNI; ANXA3, IL2RB, LMNB1, PRRG4; IL2RB,
PRRG4, VNNI1; ANXA3, IL2RB, PRRG4, VNNI; CLEC4D, IL2RB, PRRG4, VNNI:
ILZRB, LMNB1, PRRG4, VNNI; CLEC4D, IL2RB, LMNB1, PRRG4, VNNI; ANXA3,
IL2RB, PRRG4, TNFAIP6; IL2RB, PRRG4, TNFAIP6, VNN1; ANXA3, IL2RB, PRRG4,
TNFAIP6, VNN1; CLEC4D, IL2RB, PRRG4, TNFAIP6, VNNI; IL2RB, LMNBI, PRRG4,
TNFAIP6, VNN1; CLECA4D, IL2RB, LMNBI1, PRRG4, TNFAIP6, VNN1; IL2RB, PRRG4;
ANXA3, IL2RB, PRRG4; CLEC4D, IL2RB, PRRG4; IL2RB, LMNBI, PRRG4; CLEC4D,
IL2RB, LMNB1, PRRG4; IL2RB, PRRG4, TNFAIP6; CLEC4D, IL?RB, PRRG4,
TNFAIP6; IL2RB, LMNBI, PRRG4, TNFAIP6; CLEC4D, IL2RB, LMNBI, PRRG4,
TNFAIP6; ANXA3, IL2RB, VNN1; ANXA3, CLEC4D, IL2RB, VNNI; ANXA3, IL2RB
LMNBI, VNN1; ANXA3, CLEC4D, IL2RB, LMNB1, VNN1; ANXA3, CLEC4D, LMNBI,
PRRG4, VNNI; ANXAS3, IL2ZRB, TNFAIP6, VNN1; ANXA3, CLEC4D, IL2RB, TNFAIPS,
VNNI; ANXA3, IL2RB, LMNBI, TNFAIP6, VNN1; ANXA3, CLEC4D, IL2RB, LMNBI,
TNFAIP6, VNNI; ANXA3, CLEC4D, LMNBI, PRRG4, TNFAIP6, VNN1; ANXA3,
IL2ZRB; ANXA3, CLEC4D, IL2RB; ANXA3, IL2RB, LMNB1; ANXA3, CLEC4D, IL2RB,
LMNBI; ANXA3, CLEC4D, LMNB1, PRRG4; CLEC4D, IL2RB, LMNBI, VNNI;
ANXA3, IL2RB, TNFAIP6; ANXA3, CLECA4D, IL2RB, TNFAIP6; ANXA3, IL2RB,
LMNBI, TNFAIP6; ANXA3, CLEC4D, IL2RB, LMNBI1, TNFAIP6; ANXA3, CLEC4D,
LMNBI, PRRG4, TNFAIP6; IL2RB, LMNBI1, TNFAIP6, VNNI; CLEC4D, IL2RB,
LMNBI, TNFAIP6, VNNI1; IL2RB, LMNBI1, VNNI; ANXA3, LMNBI, PRRG4, VNNI;
ANXA3, LMNB1, PRRG4, TNFAIP6, VNNI1; ANXA3, CLECA4D, PRRG4; ANXA3,
LMNBI, PRRG4; CLEC4D, IL2RB, VNN1; ANXA3, CLEC4D, PRRG4, VNNI; IL2RB,

3
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LMNBI, TNFAIP6; CLEC4D, IL2RB, LMNB1, TNFAIP6; ANXA3, CLEC4D, PRRG4,
TNFAIPS; ANXA3, LMNBI, PRRG4, TNFAIP6; IL2RB, TNFAIP6, VNNI; CLEC4D,
IL2RB, TNFAIP6, VNN1; ANXA3, CLEC4D, PRRG4, TNFAIP6, VNN1; IL2RB, LMNBI;
CLEC4D, IL2RB, LMNBI; IL2RB, VNN1; ANXA3, CLEC4D, LMNB1, VNNI; ANXA3Z,

- CLEC4D, LMNBI1, TNFAIP6, VNNI1; ANXA3, CLEC4D, LMNBI1; ANXA3, PRRG4;

ANXA3, CLEC4D, VNN1; ANXA3, LMNBI1, VNN1; ANXA3, PRRG4, VNNI; ANXA3,
CLEC4D, LMNBI1, TNFAIP6; ANXA3, PRRG4, TNFAIP6; ANXA3, CLECAD, TNFAIPS,
VNNI1; ANXA3, LMNBI, TNFAIP6, VNN1; ANXA3, PRRG4, TNFAIP6, VNN1; ANXA3;
ANXA3, CLEC4D; ANXA3, LMNBI]; ANXA3, VNNI; ANXA3, TNFAIP6; ANXA3,
CLEC4D, TNFAIP6; IL2RB, TNFAIP6; CLEC4D, IL2RB, TNFAIP6; ANXA3, LMNBI,
TNFAIP6;, ANXA3, TNFAIP6, VNN1; CLEC4D, IL2RB; PRRG4, VNNI1; CLEC4D,
PRRG4, VNN1; LMNBI1, PRRG4, VNNI; CLEC4D, LMNBI, PRRGA4, VNNI; PRRG4,
TNFAIP6, VNNI1; CLEC4D, PRRG4, TNFAIP6, VNNI; LMNBI, PRRG4, TNFAIPS6,
VNNI; CLEC4D, LMNBI1, PRRG4, TNFAIPS, VNNI1; PRRG4; CLECA4D, PRRG4;
LMNBI, PRRG4; CLEC4D, LMNBI, PRRG4; PRRG4, TNFAIPG; CLEC4D, PRRG4,
TNFAIP6; LMNB1, PRRG4, TNFAIP6; CLEC4D, LMNBI1, PRRG4, TNFAIPG6; LMNBI,
TNFAIP6, VNNI; CLEC4D, VNNI; LMNBI, VNN1; CLEC4D, LMNBI, VNN1; LMNBI,
TNFAIPG; LMNBI, TNFAIP6; TNFAIP6, VNNI; CLEC4D, TNFAIP6, VNNI; CLEC4D,
LMNBI, TNFAIP6, VNN1; LMNBI1; CLEC4D, LMNBI1; VNNI1; CLEC4D, TNFAIPG;
TNFAIP6; CLEC4D; and IL2RB.

According to the aspect of the invention where the set of one or more colorectal
cancer marker genes consists of any one of the 127 possible combinations of ANXA3,
CLEC4D, IL2RB, LMNB1, PRRG4, TNFAIP6 and VNNI, the level of RNA encoded by a
gene of the invention in blood of a subject of the invention may be determined as a ratio to a
level of RNA encoded by a housekeeping gene in blood of the subject. It will be appreciated
that such measurement of a level or RNA encoded by a gene relative to that of a
housekeeping gene within individual samples can be used to control for sample to sample
variability.

The housekeeping gene may be any one of various genes expressed in blood known
to the ordinarily skilled artisan. In one aspect of the method, the housekeeping gene is ACTB.
Alternately, the housekeeping gene may encode 188 rRNA.

Nucleotide sequences of target genes of the invention (ACTB, ANXAB, CLEC4D,
IL2RB, LMNBI1, PRRG4, TNFAIP6 and VNNI) are described in Figures 1A-H and in Table
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I, below.

In another aspect of the invention, the set of one or more colorectal cancer marker
genes may consist of any one of the possible combinations of one or more of ANXA3,
CLEC4D, LMNBI1, PRRG4, TNFAIP6 and VNN1 (indicated in Table 5, where each logistic
regression model is based on one particular gene combination, and each gene of the
combination is assigned a logistic regression coefficient value).

The possible combinations of one or more of ANXA3, CLEC4D, LMNBI, PRRG4,
TNFAIP6 and VNNI1 which can be used to practice the invention include: ANXA3,
CLEC4D, LMNB1, PRRG4, TNFAIP6 and VNNI1; ANXA3, LMNBI, PRRG4, TNFAIP6
and VNN1; ANXA3, CLEC4D, LMNBI, PRRG4, TNFAIP6; ANXA3, CLEC4D, LMNBI,
PRRG4, TNFAIP6 and VNN1; ANXA3, PRRG4, TNFAIP6 and VNN1; CLECA4D, LMNBI,
PRRG4, TNFAIP6 and VNNI; ANXA3, PRRG4 and TNFAIP6; CLEC4D, LMNBI1, PRRG4
and TNFAIP6; ANXA3, CLEC4D, PRRG4, TNFAIP6 and VNN1; ANXA3, CLEC4D,
PRRG4 and TNFAIP6; ANXA3, LMNBI1, PRRG4 and VNN1; ANXA3, LMNBI, PRRG4
and TNFAIP6; CLEC4D, LMNBI1, PRRG4 and VNN1; ANXA3, CLEC4D, LMNBI,
PRRG#; ANXA3, CLEC4D, PRRG4 and VNNI; LMNBI, PRRG4 and VNNI; LMNBI,
PRRG4, TNFAIP6 and VNNI1; LMNBI1, PRRG4 and TNFAIP6;, ANXA3, CLEC4D and
PRRG4; ANXA3, LMNBI and PRRG4; ANXA3 and PRRG4; ANXA3, PRRG4 and VNN1:
CLEC4D, LMNBI and PRRG4; LMNB1 and PRRG4; CLEC4D, PRRG4, TNFAIP6 and
VNNI; CLEC4D, PRRG4 and TNFAIP6; CLEC4D, PRRG4 and VNNI1; CLEC4D and
PRRG4; PRRG4, TNFAIP6 and VNNI; PRRG4 and VNNI1; PRRG4 and TNFAIPS;
PRRG4; TNFAIP6 and VNN1; VNNI; ANXA3, TNFAIP6 and VNNI; ANXA3, LMNBI,
TNFAIPG and VNN1; LMNB1, TNFAIP6 and VNN1; CLEC4D, TNFAIP6 and VNNI;
ANXA3, CLEC4D, TNFAIP6 and VNN1; ANXA3, CLEC4D, LMNBI, TNFAIP6 and
VNNI; CLEC4D, LMNBI1, TNFAIP6 and VNN1; ANXA3 and VNN1; ANXA3, CLEC4D,
LMNBI and TNFAIP6; CLEC4D, LMNBI and TNFAIP6; CLEC4D and VNNI; LMNB1
and VNN1; ANXA3, CLEC4D and VNN1; ANXA3, LMNBI and VNNI1; ANXA3, LMNBI
and TNFAIP6; LMNBI and TNFAIP6; CLEC4D, LMNBI and VNNI; ANXA3, CLEC4D,
LMNBI and VNNI; ANXA3, CLEC4D and TNFAIP6; CLEC4D and TNFAIP6; CLEC4D,
LMNBI1; ANXA3, CLEC4D and LMNB1; LMNBI; ANXA3 and TNFAIP6; ANXA3 and
LMNBI; TNFAIP6; ANXA3 and CLEC4D; CLEC4D; and ANXAZ3.

According to the aspect of the invention where the set of one or more colorectal

cancer marker genes consists of any one of the 63 possible combinations of ANXA3,
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CLEC4D, LMNBI1, PRRG4, TNFAIP6 and VNNI, the level of RNA encoded by a gene of
the invention in blood of a subject of the invention may be determined as a ratio to a level of
RNA encoded by ILZRB in blood of the subject.

It will be appreciated that data representing levels of RNA encoded by a set of genes
of the invention may be combined with data representing levels of gene products of other
genes which are differently expressed in blood in subjects having colorectal cancer relative to
subjects not having any colorectal pathology so as to determine a probability that a test
subject has colorectal cancer versus not having any colorectal pathology.

In another aspect, the method further comprises determining levels of RNA encoded
by the gene in blood of a population of control human subjects having colorectal cancer,
and/or in blood of a population of human control subjects not having colorectal cancer, to
thereby provide the positive control data and/or the negative control data, respectively.
Alternately, it 1s envisaged that the level of RNA encoded by a gene of the invention in
control subjects of the invention could be provided by prior art data corresponding to control
data of the invention.

The method of the invention may be practiced using any one of various types of
confrol subjects.

In an aspect of the method of the invention, the control subjects not having colon
cancer are subjects having been diagnosed as not having any colorectal pathology as a result
of colonoscopic examination. As is described in the Examples section which follows, the
method of the invention may be practiced using subjects not having any colorectal pathology
as the control subjects not having colorectal cancer. _

In an aspect of the method of the invention, the control subjects having colorectal
cancer are subjects baving been diagnosed as having colorectal cancer as a result of
colonoscopic examination. As is described in the Examples section which follows, the
method of the invention may be practiced using subjects diagnosed as not having any
colorectal pathology as the control subjects not having colorectal cancer.

The method of the invention may furthermore be practiced using any one of various
numbers of control subjects. One of ordinary skill in the art will possess the necessary
expertise to select a sufficient number of control subjects so as to obtain control data having a
desired statistical significance for practicing the method of the invention with a desired level
of reliability.

For example, the method of the invention can be practiced using 10 or more, 20 or
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more, 30 or more, 40 or more, 50 or more, 60 or more, 70 or more, 80 or more, 90 or more,
160 or more, 10 or more, 20 or more, 30 or more, 40 or more, 50 or more, 60 or more, 70 or
more, 80 or more, 90 or more, 100 or more, 110 or more, 120 or more, 130 or more, 140 or
more, 150 or more, 160 or more, 170 or more, 180 or more, 190 or more, or 200 or more of
control subjects having colorectal cancer and/or of control subjects not having colorectal
cancer.

In one aspect of the invention, the level of RNA encoded by a gene of the invention
in blood of the test subject and the levels of RNA encoded by the gene in blood of the control
subjects are determined via the same method. As is described in the Examples section, below,
the method can be practiced where the level of RNA encoded by a gene of the invention in
blood of the test subject and the levels of RNA encoded by the gene in blood of the control
subjects are determined via the same method. Alternately, it is envisaged that the level of a
gene of the invention in blood of a test subject of the invenﬁon and in blood of control
subjects of the invention could be determined using different methods. It will be appreciated
that use of the same method to determine the levels of RNA encoded by a gene of the
invention in a test subject and in control subjects of the invention can be used to avoid
method-to-method calibration to minimize any variability which might arise from use of
different methods.

In one aspect of the method, determining of the level of RNA encoded by a gene of
the invention in blood of a subject of the invention is effected by determining the level of
RNA encoded by the gene m a blood sample isolated from the subject. Alternately, it is
envisaged that determining of the level of RNA encoded by the gene in blood of a subject of
the invention could be effected by determining the level of RNA encoded by the gene in an
in-vivo sample using a suitable method for such a purpose.

In one aspect of the method, the level of RNA encoded by a gene of the invention in
blood of a subject of the invention is determined in a sample of RNA isolated from blood of
the subject. Alternately, it is envisaged that the level of RNA of a gene of the invention in
blood of a subject of the invention could be determined in a sample which includes RNA of
blood of the subject but from which RNA has not been isolated therefrom, using a suitable
method for such a purpose.

Any one of various methods routinely employed in the art for isolating RNA from
blood may be used to isolate RNA from blood of a subject of the invention, so as to enable

practicing of the method of the invention.
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In one aspect of the method, the level of RNA encoded by a gene of the invention in
blood of a subject of the invention is determined in RNA of a sample of whole blood. Any
one of various methods routinely employed in the art for isolating RNA from whole blood
may be employed for practicing the method.

| Alternately, it is envisaged that the level of RNA encoded by a gene of the invention
in blood of a subject of the invention could be determined in RNA of a sample of fraction of
blood which expresses the gene sufficiently specifically so as to enable the method.
Examples of such blood fractions include preparations of isolated types of leukocytes,
preparations of isolated peripheral blood mononuclear cells, preparations of isolated
granulocytes, preparations of isolated whole leukocytes, preparations of isolated specific
types of leukocytes, plasma-depleted blood, preparations of isolated lymphocytes, and the
plasma fraction of blood.

In one aspect of the method, isolation of RNA from whole blood of a subject of the
invention is effected by using a PAXgene Blood RNA Tube (obtainable from PreAnalytiX)
in accordance with the instructions of the PAXgene Blood RNA Kit protocol. As is described
in the Examples section below, the method of the invention may be practiced by determining
a level of a gene of the invention in RNA isolated from blood from test and control subjects
of the invention using PAXgene Blood RNA Tubes.

Determining of a level of RNA encoded by a gene of the invention in a sample of the
invention may be effected in any one of various ways routinely practiced in the art.

For example, the level of RNA encoded by a gene of the invention in a sample of the
invention may be determined via any ome of various methods based on quantitative
polynucleotide amplification which are routinely employed in the art for determining 2 level
of RNA encoded by a gene in a sample.

Alternately, the level of RNA encoded by a gene of the invention may be determined
via any one of various methods based on quantitative polynucleotide hybridization to an
immobilized probe which are routinely employed in the art for determining a level of RNA
encoded by a gene in a sample.

In one aspect of the method of the invention, the method based on quantitative
polynucleotide amplification used to determine the level of RNA encoded by a gene of the
invention is quantitative reverse transcriptase-polymerase chain reaction (PCR) analysis. Any
one of various types of quantitative reverse transcriptase-PCR analyses routinely employed in

the art to determine the level of RNA encoded by a gene in a sample may be used to practice
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the inventidn. For example, any one of various sets of primers may be used to perform
quantitative reverse transcriptase-PCR analysis so as to practice the method of the invention.

In one aspect of the method of the invention, the quantitative reverse transcriptase-
PCR analysis used to determine the level of RNA encoded by a gene of the invention is
quantitative real-time PCR analysis of DNA complementary to RNA encoded by the gene
using a labeled probe capable of specifically binding amplification product of DNA
complementary to RNA encoded by the gene. For example, guantitative real-time PCR
analysis may be performed using a labeled probe which comprises a polynucleotide capable
of selectively hybridizing with a sense or antisense strand of amplification product of DNA
complementary to RNA encoded by the gene. Labeled probes comprising a polynucleotide
having any one of various nucleic acid sequences capable of specifically hybridizing with
amplification product of DNA complementary to RNA encoded by the gene may be used to
practice the method of the invention.

Quantitative real-time PCR analysis of a level of RNA encoded by a gene of the
invention may be performed in any one of various ways routinely employed in the art.

In one aspect of the method of the invention, quantitative real-time PCR analysis is
performed by analyzing complementary DNA prepared from RNA of blood a subject of the
invention, using the QuantiTect™ Probe RT-PCR system (Qiagen, Valencia, CA; Product
Number 204345), a TagMan dual labelled probe, and a Real-Time PCR System 7500
instrument (Applied Biosystems). As is described in the Examples section which follows,
such quantitative real-timé PCR analysis may be used to practice the method of the invention.

As specified above, the level of RNA encoded by a gene of the invention may be
determined via a method based on quantitative polynucleotide hybridization to an
immobilized probe.

In one aspect, determining of the level of RNA encoded by a gene of the invention
via a method based on quantitative polynucleotide hybridization is effected using a
microarray, such as an Affymetrix U133Plus 2.0 GeneChip oligonucleotide array
{Affymetrix; Santa Clara, CA).

As specified above, the level of RNA encoded by a gene of the invention in a sample
of the mvention may be determined via quantitative reverse transcriptase-PCR analysis using
any one of various sets of primers and labeled probes to amplify and guantitate DNA

complementary to RNA encoded by a marker gene of the invention produced during such
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analysis. Examples of suitable primers for use in quantitative reverse transcriptase-PCR
analysis of the level of RNA encoded by a target gene of the invention are listed in Table 19.
This table further lists examples of suitable polynucleotides comprised in labeled probes for

practicing quantitative real-time PCR analysis according to the method of the invention.

Table 19. PCR primers and matching polynucleotides of labeled probes for quantitative PCR
analysis.

Gene | Assay Nucleic acid sequences of PCR primers and matching | Primer | Ampli
encodi | reage polynucleotides comprised in labeled probes / con
ng nt probe | size
amplifi positio | (bp)
ed : n
cDNA
ACTB | & 5’-CACCACACCTTCTACAATGAGCTG-3’ (SEQ ID NO: | 259 158
primer | 1) 416
¥ 5’-ACAGCCTGGATAGCAACGTACA-3’ (SEQ ID NO: 2) | 343
primer | 5’-AACCGCGAGAAGATGACCCAGATCAT-3’ (SEQ ID
probe | NO: 3)
! 5’- ACCTTCTACAATGAGCTGCG-3’ (SEQ ID NO: 4) 337 114
primer | 5’- GGTCTCAAACATGATCTGGGTC-3’ (SEQ ID NO: 5) | 450 '
3 5’- AAGGCCAACCGCGAGAAGAT-3’ (SEQ ID NO: 6) 409
primer
probe
5 5’- CACCCAGCACAATGAAGATC-3’ (SEQ ID NO: 7) 1034 119
primer | 5°- CTGCTTGCTGATCCACATCT-3’ (SEQ ID NO: 8) 1152
3 5’- ATCATTGCTCCTCCTGAGCG-3’ (SEQ ID NO: 9) 1057
primer
probe
ANXA | 5° 5-GAAACATCTGGTGACTTCCG-3’ (SEQ ID NO: 10) 748 103
3 primer | 5’-TCTGGGCATCTTGTTTGG-3’ (SEQ ID NO: 11) 850
3 5-TTGACTTTGGCAGATGGCAGA-3’ (SEQ ID NO: 12) | 778
primer :
probe
5 5’-GGAACAAACGAAGATGCCTTG-3’ (SEQID NO: 13) | 628 137
primer | 5’~AAGTCACCAGATGTTTCGGA-3’ (SEQ ID NO: 14) 764
3 5’-ATCTTAACTACCAGGACAAGCAGGCA-3’ (SEQ ID | 655
primer | NO: 15)
probe
5 5’-CTACCAGGACAAGCAGGCAA-3’ (SEQID NO: 16) | 662 138
primer | 5’-TTCTGCCATCTGCCAAAGT-3’ (SEQ ID NO: 17) 799
3 5-TCCGAAACATCTGGTGACTTCC-3* (SEQ ID NO: | 745
primer | 18)
probe
CLEC4 | & 5’-CCATTTAACCCACGCAGAG-3’ (SEQ ID NO: 19) 673 101
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D primer | 5-CAGGCCCATTTATCTTGGTT-3' (SEQ ID NO: 20) 773

3 5-CTGGCATAAGAATGAACCCGACA-3’ (SEQ ID NO: | 696

primer | 21)

probe

5’ S*TCCGAAACATCTGGTGACTTCC-3' (SEQ ID NO: | 406 118

primer | 22) 523

3’ 5-TCCTTTCACTCTCAGCCCAC-3' (SEQ ID NO: 23) 550

primer | 5’-ATGACCATCAGCACGGAAGC-3’ (SEQ ID NO: 24)

probe

5 5’-GGGCTGAGAGTGAAAGGAAC-3’ (SEQ ID NO: 25) | 506 149

primer | 5’-CCACTGACCTTTGGCATTC-3’ (SEQ ID NO: 26) 654

3 5-ATGACCATCAGCACGGAAGC-3’ (SEQ ID NO: 27) 550

primer

probe
IL2RB | 5’ 5’-AAATCTCCCAAGCCTCCCA-3’ (SEQ ID NO: 28) 588 127

primer | 5’-AGGCAGATCCATTCCTGCT-3’ (SEQ ID NO: 29) 714

EN 5-TTGAAAGACACCTGGAGTTCG-3’ (SEQ ID NO: 30) | 612

primer

probe

5 5'-GACCCACAGATGCAACATAAG-3’ (SEQ ID NO: 31) | 562 137

primer | 5’-GCTTCTGCTTGAGAGTCAGC-3’ (SEQ ID NO: 32) 698

3 5-AAATCTCCCAAGCCTCCCAC-3’ (SEQ ID NO: 33) 588

primer

probe

5 5'-TGGAGACCCACAGATGCAA-3’ (SEQ ID NO: 34) 558 141

primer | 5°-GCTTCTGCTTGAGAGTCAGC-3’ (SEQ ID NO: 35) 698

3 5’-AAATCTCCCAAGCCTCCCAC-3’ (SEQ ID NO: 36) 588

primer

probe
LMNB | 5 5-GGAGTGGTTGTTGAGGAAGAA-3’ (SEQ ID NO: 37) | 2051 151
1 primer | 5’-CTGAGAAGGCTCTGCACTGTA-3" (SEQ ID NO: 38) | 2201

3 5"-AACCCCAAGAGCATCCAATAG-3’ (SEQ ID NO: 39) | 2089

primer

probe _ :

5 5'-CTGGCGAAGATGTGAAGGT-3’ (SEQ ID NO: 40) 1935 135

primer | 5’-CTTCCTCAACAACCACTCCA-3’ (SEQ ID NO: 41) 2069

(3 5’-AATTCTCAGGGAGAGGAGGTTG-3" (SEQ ID NO: | 1964

primer | 42)

probe

5’ 5-AGGCGAAGAAGAGAGGTTGAAG-3’ (SEQ ID NO: | 1513 103

primer | 43) 1615

3 5’-CCGCTTTCCTCTAGTTGTACG-3" (SEQ ID NO: 44) 1536

primer | 5’-TGTCTCCAAGCCCTTCTTCC-3’ (SEQ ID NO: 45)

probe :
PRRG | & 5’-ATGCGGGAGAAGAAGTGTTTAC-3’ (SEQ ID NO: | 341 153
4 primer | 46) 493

3 5"-CTCTGGCTTCCTCATAATTGC-3’ (SEQ ID NO: 47) 427

primer | 5’-CTCTTCACTCCCGGCAACCTAGAA-3’ (SEQ ID NO:
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probe | 48)
5 5’-TGCTGCTGGAGTATTTTTGG-3" (SEQ ID NO: 49) 618 130
primer | 5’-AATGATGGAGGGAGTGTGC-3’ (SEQ ID NO: 50) 747
3’ 5’-AACATCCATGCTCTTCAGCC-3” (SEQ ID NO: 51) 693
primer
probe
5 5°-ACTCCCGGCAACCTAGAAAG-3’ (SEQ ID NO: 52) 433 176
primer | 5’-GTCAGAAGGCCCATAACATCTA-3’ (SEQ ID NO: | 608
3 53) 517
primer | 5’-AACGATTGCATTTTGGCAGG-3’ (SEQ ID NO: 54)
probe
TNFAI | § 5’-GCCTATTGCTACAACCCACA-3" (SEQ ID NO: 55) 448 84
P6 primer | 5’-TGGGAAGCCTGGAGATTTA-3’ (SEQ ID NO: 56) 531
3 5’-AAGGAGTGTGGTGGCGTCTTTAC-3’ (SEQ ID NO: | 472
primer | 57)
_probe
5 5’-CAGGTTGCTTGGCTGATTATG-3" (SEQ ID NO: 58) | 632 172
primer | 5-TTGATTTGGAAACCTCCAGC-3" (SEQ ID NO: 59) 803
3 5’-TGGCTTTGTGGGAAGATACTGTGG-3’ (SEQ ID NO: | 684
primer | 60)
probe
5’ 5’-CATTAGACTCAAGTATGGTCAGCG-3’ (SEQ 1ID| 567 142
primer | NO: 61) ‘ 708
3 5’-TCCACAGTATCTTCCCACAAAG-3’ (SEQ ID NO: | 632
primer | 62)
probe | S-CAGGTTGCTTGGCTGATTATGT-3’ (SEQ ID NO: 63)
VNNI | 5 5’-TGACAGGAAGTGGCATCTAT-3" (SEQ ID NO: 64) 835 147
primer | 5°-TACTGCTGGCATAGGAAGTC-3’ (SEQ ID NO: 65) 981
3 5’-AGAAGAGGGAAAACTCCTCCTCTCG-3’ (SEQ ID | 896
primer | NO: 66)
probe
5’ 5’-CTGGAGAATTTCAGGTGTCA-3’ (SEQ ID NO: 67) 1360 111
primer | 5’-ATGCCCAGTCCTTCTCATAC-3’ (SEQ ID NO: 68) 1470
3 5’-ACTGACGGACGCTTGTTTAGTCTGA-3* (SEQ ID | 1380
primer | NO: 69)
probe
5 5’-GTATTCCCAACAGCTTGGAT-3’ (SEQ ID NO: 70) 711 144
primer | 5-ATAGATGCCACTTCCTGTCA-3’ (SEQ ID NO: 71) 854
3 5’ -CATGAGGGTCAATTTCCTTGCATC-3’ (SEQ ID NO: | 785
primer | 72)
probe

Determining the level of RNA encoded by the marker gene of the invention as a ratio
to a housekeeping gene may be effected in any one of various ways routinely employed in the

art for determining a ratio of a level of RNA encoded by one gene to a level of RNA encoded

5 by a housckeeping gene, such as ACTB.
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In one aspect of the method, determining the level of RNA encoded by the gene of
the invention as a ratio to the housekeeping gene is effected via duplex quantitative reverse
transcriptase-PCR analysis of RNA encoded by the gene and of RNA encoded by the
housekeeping gene in a sample of the invention. Such “duplex quantitative reverse
transcriptase PCR analysis” refers to quantitative reverse transcriptase-PCR analysis where
DNA complementary to RNA encoded by the gene of the invention and DNA
complementary to RNA encoded by the housekeeping gene are co-amplified in the same
sample/reaction mixture.

DNA complementary to RNA encoded by the housekeeping gene may be amplified
via quantitative reverse transcriptase-PCR analysis using any one of various suitable primers.

In one aspect, the primers may be selected so as to include a primer having a
nucleotide sequence which is complementary to a region of a target cDNA template, where
the region spans a splice junction joining a pair of exons. It will be appreciated that sﬁch a
primer can be used to facilitate amplification of DNA complementary to messenger RNA, i.e.
mature spliced RNA.

In one aspect of the method, where the housekeeping gene is ACTB, the primers used
to amplify DNA complementary to RNA encoded by the.housekeeping géne may include a
primer having a nucleotide sequence identified as SEQ ID NO: 1, a primer having a
nucleotide sequence identified as SEQ ID NO: 2, or both primers.

In another aspect of the method, the level of RNA encoded by the housekeeping gene
n blood of the test subject is determined via quantitative reverse transcriptase-PCR analysis,
using a labeled probe which comprises 2 polynucleotide capable of hybridizing to a sense or
antisense strand of the amplification product of the DNA complementary to RNA encoded by
the housckeeping gene.

In one aSpect.of the method where the housekeeping gene is ACTB and where the
level of RNA encoded by the housekeeping gene in blood of the test subject is determined via
quantitative reverse transcriptase-PCR analysis using a primer having a nucleotide sequence
identified as SEQ ID NO: 1, and a primer having a nucleotide sequence identified as SEQ ID
NO: 2, and a labeled probe, the probe comprises a polynucleotide having a nucleic acid
sequence identified as SEQ ID NO: 3.

As is demonstrated in Example 2 of the Examples section which follows, the method

of the invention can be practiced by determining the level of RNA encoded by any one of the

- marker genes ANXA3, CLEC4D, IL2RB, LMNB1, PRRG4, TNFAIP6 and VNN1 as a ratio

46



10

15

20

25

30

to a level of RNA encoded by ACTB in blood of a subject of the invention, where the level is
determined via duplex quantitative reverse transcriptase-PCR analysis using a primer having
a nucleotide sequence identified as SEQ ID NO: [, a primer having a nucleotide sequence
identified as SEQ ID NO: 2, and a labeled probe which comprises a polynucleotide having a
nucleic acid sequence identified as SEQ ID NO: 3. _ |

Determining the level of RNA encoded by ANXA3, CLEC4D, LMNBI1, PRRG4,
TNFAIP6 or VNNI as a ratio to IL2RB may be effected in any one of various ways.

In one aspect of the method, determining the level of ANXA3, CLEC4D, LMNBI,
PRRG4, TNFAIP6 or VNNI1 as a ratio to a level of RNA encoded by IL.2RB in a sample of
the invention is effected via duplex quantitative reverse transcriptase-PCR analysis of RNA
encoded by ANXA3, CLEC4D, LMNBI1, PRRG4, TNFAIP6 or VNN1 and of RNA encoded
by IL2RB in the sample. Such “duplex quantitative reverse transcriptase PCR analysis” refers
to quantitative reverse transcriptase-PCR analysis where DNA complementary to RNA
encoded by ANXA3, CLEC4D, LMNBI, PRRG4, TNFAIP6 or VNNI and DNA
complementary to RNA encoded by IL2RB  are co-amplified in the same sample/reaction
mixture.

As described above, following the step of obtaining the test data, the method of the
invention comprises the step of determining the probability that the test data corresponds {0
the positive control data and not to the negative control data.

It will be appreciated that the probability that the test subject does not have any
colorectal pathology as opposed to having colorectal cancer can be readily determined from
the probability that the test subject has colorectal cancer as opposed to not having colorectal
cancer. For example, when expressing the probability that the test subject has colorectal
cancer as a percentage probability, the probability that the test subject does not have any
colorectal pathology as opposed to having colorectal cancer corresponds to 100 percent
minus the probability that the test subject does not have any colorectal pathology as opposed
to having colorectal cancer.

Determining the probability that the test data corresponds to the positive control data
and not to the negative control daia may be effected in any one of various ways known to the
ordinarily skilled artisan for determining the probability that a gene expression profile of a
test subject corresponds to a gene expression profile of of subjects having a pathology and
not to a gene expression profile of subjects not having the pathology, where the gene

expression profiles of the subjects having the pathology and the subjects not having the

47



10

15

20

25

30

pathology are significantly different.

In one aspect of the method, determining the probability that the test data corresponds
to the positive control data and not to the negative control data is effected by applying to the
test data a mathematical model derived from the positive control data and from the negative
control data.

Various suitable mathematical models which are well known in the art of medical
diagnosis using disease markers may be employed to classify a test subject as more likely to
have colorectal cancer than to not have colorectal cancer, to determine a probability that a
test subject is likely to have colorectal cancer as opposed to not having colorectal cancer, or
to diagnose a test subject as having colorectal cancer according to the teachings of the
invention. Generally these mathematical models can be unsupervised methods performing a
clustering whilst supervised methods are more suited to classification of datasets, (refer, for
example, to: Dreiseit] S, Ohno-Machado L. Logistic regression and artificial neural network
classification models: a methodology review. J Biomed Inform. 2002 Oct-Dec;35(5-6):352-9;
Pepe MS. The Statistical Evaluation of Medical Tests for Classification and Prediction.
Oxford, England: Oxford University Press; 2003; Dupont WD. Statistical Modeling for
Biomedical Researchers. Cambridge, England: Cambridge University Press; 2002; Pampel
FC. Logistic regression: A Primer. Publication # 07-132, Sage Publications: Thousand Oaks,
CA. 2000; King EN, Ryan TP. A preliminary investigation of maximum likelihood logistic
regression versus exact logistic regression. Am Statistician 2002;56:163-170; Metz CE. Basic
principles of ROC analysis. Semin Nucl Med 1978;8:283-98; Swets JA. Measuring the
accuracy of diagnostic systems. Science 1988;240:1285-93; Zweig MH, Campbell G.
Receiver-operating characteristic (ROC) plots: a fundamental evaluation tool in clinical
medicine. Clin Chem 1993;39:561-77; Witten IH, Frank Eibe. Data Mining: Practical
Machine Learning Tools and Techniques (second edition). Morgan Kaufman 2005; Deutsch
JM. Evolutionary algorithms for finding optimal gene sets in microarray prediction.
Bioinformatics 2003;19:45-52; Niels Landwehr, Mark Hall and Eibe Frank (2003) Logistic
Model Trees . pp 241-252 in Machine Learning: ECML 2003: 14th European Conference on
Machine Learning, Cavtat-Dubrovnik, Croatia, September 22-26, 2003, Proceedings
.Publisher: Springer-Verlag GmbH, | ISSN: 0302-9743). Examples of such mathematical
models, related to learning machine , include: Random Forests methods, logistic regression
methods, neural network methods, k-means methods, principal component analysis methods,

nearest neighbour classifier analysis methods, linear discriminant analysis ,methods

L

48



10

15

20

25

30

quadratic discriminant analysis methods, support vector machine methods, decision tree
methods, genetic algorithm methods, classifier optimization using bagging methods,
classifier optimization using boosting methods, classifier optimization using the Random
Subspace methods, projection pursuit methods, genetic programming and weighted voting
methods.

In one aspect of the invention, the model used is a logistic regression model. As is
described in the Examples section below, logistic regression models can be used according to
the method of the invention to determine the probability a test subject of the invention has
colorectal cancer as opposed to not having any colorectal pathology. Logistic regression
models may also be referred to in the art as “logistic models”, and “logit models™.

Any one of various particular cases of logistic regression models may be used, for
any given set of genes of the invention, for determining the probability that the test data
corresponds to the positive control data and not to the negative control data.

In one aspect of the.method, determining the probability that the test data corresponds
to the positive control data and not to the negative control data is effected by using one or
more of the logistic regression models disclosed in Example 2, Example 3 and Example 6.

It will be appreciated that a computer may be used for determining the probability
that the test subject has colorectal cancer using a mathematical model, according to the
method of the invention.

One of skill in the art will know of suitable mathematical formulas for generating a
value indicating whether the level of RNA encoded by the gene in blood of the test subject is
higher or lower than the Jevel of RNA encoded by the gene in blood of human control
subjects not having colorectal cancer.

For example, a suitable formula, is one which generates a value representing the ratio
of the level of RNA encoded by the gene in blood of the test subject to the level of RNA
encoded by the gene in blood of human control subjects not having colorectal cancer. A ratio
of greater than 1 indicates that the level of RNA encoded by the gene in blood of the test
subject is higher than the level of RNA encoded by the gene in blood of human control
subjects not having colorectal cancer, and a ratio of less than 1 indicates that the level of
RNA encoded by the gene in blood of the test subject is Jower than the level of RNA encoded
by the gene in blood of human control subjects not having colorectal cancer. A formula for
generating such a ratio value may have the form:

Value = [level of RNA encoded by the gene in blood of the test subject] /

49



10

15

20

25

30

[level of RNA encoded by the gene in blood of human control subjects not

having colorectal cancer]

Alternately, a suitable formula is one which subtracts the level of RNA encoded by
the gene in blood of human control subjects not having colorectal cancer from the level of
RNA encoded by the gene in blood of the test subject, to generate a value representing the
difference between the level of RNA encoded by the gene in blood of the test subject from
the level of RNA encoded by the gene in blood of human control subjects not having
colorectal cancer. A difference having a positive value indicates that the level of RNA
encoded by the gene in blood of the test subject is higher than the level of RNA encoded by
the gene in blood of human control subjects not having colorectal cancer, and a difference
having a negative value indicates that the level of RNA encoded by the gene in blood of the
test subject is lower than the level of RNA encoded by the gene in blood of human control
subjects not having colorectal cancer. A formula for generating such a difference value may
have the form:

Value = [level of RNA encoded by the gene in blood of the test subject] —

[level of RNA encoded by the gene in blood of human control subjects not

having colorectal cancer]

Thus, according to another aspect of the invention there is provided a computer-based
method of determining the probability that a test subject has colorectal cancer as opposed to
not having colorectal cancer. The method is effected by causing a computer to apply to the
test data a mathematical model according to the invention, and to output the probability, to
thereby enable a determination of the probability that the test subject has colorectal cancer as
opposed to not having colorectal cancer.

Application of computers for determining a probability that a test subject has a
disease as opposed 1o not having the disease, so as to enable the method of the invention, is
routinely practiced in the art using computer systems, and optionally computer-readable
media, routinely used in the art.

Thus, according to a further aspect of the invention there is provided a computer
system for providing the probability that the test subject has colorectal cancer as opposed to
not having colorectal cancer. The computer system comprises a processor; and a memory
configured with instructions that cause the processor to provide a user with the probability,
where the instructions comprise applying a mathematical model of the invention to test data

of the invention, to thereby determine the probability that the test subject has colorectal
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cancer as opposed to not having colorectal cancer.

The instructions may be provided to the computer in any one of various ways
routinely employed in the art. In one aspect, the instructions are provided to the computer
using a computer-readable medium.

Thus, according to yet another aspect of the invention there is provided a computer-
readable medium having instructions stored thereon that are 6pcrable when executed by a
computer for applying a mathematical model of the invention to test data of the invention
from, thereby determine the probability that a test subject has colorectal cancer as opposed to
not having colorectal cancer.

As described above, following the step of obtaining the test data, the method of
classifying of the invention comprises the step of comparing test data representing a leve) of
RNA encoded by a marker gene of the invention to negative control data representing a level
of RNA encoded by the gene in subjects not having any colorectal pathology, and
determining the fold-change between the levels.

It will be appreciated that a computer may be used for comparing test data
representing a level of RNA encoded by a marker gene of the invention to negative control
data representing a levei. of RNA encoded by the gene in subjects not having any colorectal
pathology, and determining the fold-change between the levels, according to methods of the
invention.

Thus, according to another aspect of the invention there is provided a computer-based
method of of classifying a human test subject as more likely to have colorectal cancer than to
not have colorectal cancer. The method is effected by using a computer 1o apply to test data
from a test subject according to the invention, and to negative control data representing a
level of RNA encoded by the gene in blood of human control subjects not having colorectal
cancer, a mathematical formula for generating a value indicating whether the level of RNA
encoded by the gene in blood of the test subject is higher, for ANXA3, CLEC4D, LMNBI,
PRRG4, TNFAIP6 and VNNI, or lower, for ILZRB, than the level of RNA encoded by the
gene in blood of human control subjects not having colorectal cancer. For ANXA3,
CLEC4D, LMNB1, PRRG4, TNFAIP6 and VNNI, an indication by the value that the level
of RNA encoded by the gene in blood of the test subject is higher than the level of RNA
encoded by the gene in blood of human control subjects not having colorectal cancer
classifies the test subject as more likely to have colorectal cancer than to not have colorectal

cancer, and where, for IL2RB, an indication by the value that the level of RNA encoded by
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the gene in blood of the test subject is lower than the level of RNA encoded by the gene in
blood of human control subjects not having colorectal cancer classifies the test subject as
more likely to have colorectal cancer than to not have colorectal cancer.

Application of computers for provide a classification of a test subject as more likely
to have a disease than to not have the disease, so as to enable the method of the invention, is
routinely practiced in the art using computer systems, and optionally computer-readable
media, routinely used in the art.

Thus, according to a further aspect of the invention there is provided a computer
system for providing a classification that a test subject is more likely to have colorectal
cancer than to not have colorectal cancer. The computer system comprises a processor; and a
memory configured with instructions that cause the processor to provide a user with the
classification, where the instructions comprise causing the processor to apply to test data,
and to negative control data representing a level of RNA encoded by the gene in blood of
human control subjects not having colorectal cancer, a mathematical formula for generating a
value representing a fold-change between the level of RNA encoded by the gene in blood of
the test subject and the level of RNA encoded by the gene in blood of human control subjects
not having colorectal cancer where, for ANXA3, CLEC4D, LMNB1, PRRG4, TNFAIP6 and
VNNI, a value indicating that the level of RNA encoded by the gene in blood of the test
subject is higher, for example within a range of suitable fold-changes taught herein, than the
level of RNA encoded by the gene in blood of human control subjects not having colorectal
cancer classifies the test subject as more likely to have colorectal cancer than to not have
colorectal cancer, and where, for IL2RB, a value indicating that the level of RNA encoded by
the gene in blood of the test subject is lower, for example within a range of suitable fold-
changes disclosed herein, than the level of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer classifies the test subject as more likely to have
colorectal cancer than to not have colorectal cancer.

The instructions may be provided to the computer in any one of various ways
routinely employed in the art. In one aspect, the instructions are provided to the computer
using a computer-readable medium.

Thus, according to yet another aspect of the invention there is provided a computer-
readable medium having instructions stored thereon that are operable when executed by a
computer for applying to test data and to negative control data representing a level of RNA

encoded by a marker gene of the invention in blood of human control subjects not having
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colorectal cancer, a mathematical formula for generating a value representing the fold-change
between the level of RNA encoded by the gene in blood of the test subject and the level of
RNA encoded by the gene in blood of human control subjects not having colorectal cancer,
where, for ANXA3, CLEC4D, LMNBI, PRRG4, TNFAIP6 and VNNI, a value indicating
that the level of RNA encoded by the gene in blood of the test subject is higher, for example,
within a suitable range of fold-changes disclosed herein, than the level of RNA encoded by
the gene in blood of human control subjects not having colorectal cancer classifies the test
subject as more likely to have colorectal cancer than to not have colorectal cancer, and
where, for IL2RB, a value indicating that the level of RNA encoded by the gene in blood of
the test subject is lower, for example, within a suitable range of fold-changes disclosed
herein, than the level of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer classifies the test subject as more likely to have colorectal cancer
than to not have colorectal cancer.

Thus, according to still yet another aspect of the invention there is provided a
computer-readable medium having instructions stored thereon that are operable when
executed by a computer for applying, to test data representing a level of RNA encoded by the
gene in blood of a human test subject, and to negative control data representing a level of
RNA encoded by the gene in blood of human control subjects not having colorectal cancer, a
mathematical formula for generating a value indicating, for ANXA3, CLEC4D, LMNBI,
PRRG4, TNFAIP6 and VNN1, whether the level of RNA encoded by the gene in blood of the
test subject is higher than the Jevel of RNA encoded by the gene in blood of human control
subjects not having colorectal cancer, and, for IL2RB, whether the leve! of RNA encoded by
the gene in blood of the test subject is lower than the level of RNA encoded by the gene in
blood of human control subjects not having colorectal cancer, where, for ANXA3, CLEC4D,
LMNB1, PRRG4, TNFAIP6 and VNNI, an indication by the value that the level of RNA
encoded by the gene in blood of the test subject is higher than the level of RNA encoded by
the gene in blood of human control subjects not having colorectal cancer classifies the test
subject as more likely to have colorectal cancer than to not have colorectal cancer, ahd where,
for IL2RB, an indication by the value that the level of RNA encoded by the gene in blood of
the test subject is lower than the level of RNA encoded by the gene in blood of human control
subjects not having colorectal cancer classifies the test subject as more likely to have
colorectal cancer than to not have colorectal cancer.

An exemplary computer system for practicing certain of the methods described herein
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is described in Figure 1.

Figure 1 shows a schematic of a general-purpose computer system 100 suitable for
practicing the methods described herein. The computer system 100, shown as a self-
contained unit but not necessarily so limited, comprises at least one data processing unit
(CPU) 102, a memory 104, which will typically include both high speed random access
memory as well as non-volatile memory (such as one or more magnetic disk drives) but may
be simply flash memory, a user interface 108, optionally a disk 110 controlled by a disk
controller 112, and at least one optional network or other communication interface card 114
for communicating with other computers as well as other devices. At least the CPU 102,
memory 104, user interface 108, disk controller where present, and network interface card,
communicate with one another via at least one communication bus 106.

Memory 104 stores procedures and data, typically including: an operating system 140
for providing basic system services; application programs 152 such as user level programs
for viewing and manipulating data, evaluating formulae for the purpose of diagnosing a test
subject; authoring tools for assisting with the writing of computer programs; a file system
142, a user interface controller 144 for handling communications with a user via user
interface 108, and optionally one or more databases 146 for storing data of the invention and
other information, optionally a graphics controller 148 for controlling display of data, and
optionally a floating point coprocessor 150 dedicated to carrying out mathematical
operations. The methods of the invention may also draw upon functions contained in one or
more dynamically linked libraries, not shown in Figure 1, but stored either in Memory 104,
or on disk 110, or accessible via network interface connection 114.

User interface 108 may comprise a display 128, a mouse 126, and a keyboard 130.
Although shown as separate components in Figure 1, one or more of these user interface
components can be integrated with one another in embodiments such as handheld computers.
Display 128 may be a cathode ray tube (CRT), or flat-screen display such as an LCD based
on active matrix or TFT embodiments, or may be an electroluminescent display, based on
light emitting organic molecules such as conjugated small molecules or polymers. Other
embodiments of a user interface not shown in Figure 1 include, e.g., several buttons on a
keypad, a card-reader, a touch-screen with or without a dedicated touching device, a
trackpad, a trackball, or a microphone used in conjunction with voice-recognition software,
or any combination thereof, or a security-device such as a fingerprint sensor or a retinal

scanner that prohibits an unauthorized user from accessing data and programs stored in
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system 100.

System 100 may also be connected to an output device such as a printer (not shown),
either directly through a dedicated printer cable connected to a serial or USB port, or
wirelessly, or via a network connection.

The database 146 may instead, optionally, be stored on disk 110 in circumstances
where the amount of data in the database is too great to be efficiently stored in memory 104,
The database may also instead, or in part, be stored on one or more remote computers that
communicate with computer system 100 through network interface connection 114.

The network interface 134 may be a connection to the internet or to a local area
network via a cable and modem, or ethemnet, firewire, or USB connectivity, or a digital
subscriber line. Preferably the computer network connection is wireless, e.g., utilizing
CDMA, GSM, or GPRS, or bluetooth, or standards such as 802.1 la, 802.11b, or 802.11g.

It would be understood that various embodiments and configurations and
distributions of the components of system 10 across different devices and locations are
consistent with practice of the methods described herein. For example, a user may use a
handheld embodiment that accepts data from a test subject, and transmits that data across a
network connection to another device or location where the data is analyzed according to a
formulae described herein. A result of such an analysis can be stored at the other location
and/or additionally transmitted back to the handheld embodiment. In such a configuration,
the act of accepting data from a test subject can include the act of a user inputting the
information. The network connection can include a web-based interface to a remote site at,
for example, a healthcare provider. Alternatively, system 10 can be a device such as a _
handheld device that accepts data from the test subject, analyzes the data, such as by
inputting the data into a formula as further described herein, and generating a result that is
displayed to the user. The result can then be, optionally, transmitted back to ‘a remote
location via a network interface such as a wireless interface. System 100 may further be.
configured to permit a user to transmit by e-mail results of an analysis directly to some other
party, such as a healthcare provider, or a diagnostic facility, or a patient.

In one aspect of the invention there is provided a method of determining whether a
subject is at an increased risk of having colorectal cancer relative to the general population.
The method comprises obtaining a test biological sample of blood from the subject; for each
of a set of genes selected from the group consisting of ANXA3, CLEC4D, LMNBI, PRRG4,
TNFAIP6 and VNNI, determining the amount of RNA encoded by the gene in the test
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biological sample; comparing the determined amount of RNA for each these genes with the
amount in one or more control biological samples of blood; and concluding or determining
that the subject is at increased risk, average risk or decreased risk of having colorectal cancer
relative to the general population if the amount of RNA encoded by each gene in the test .-
biological sample is higher than in the control biological samples for genes ANXA3,
CLEC4D, LMNBI1, PRRG4, TNFAIP6 and VNNI, and lower for IL2RB.

A test subject would be considered as being at "increased risk" of having - or
developing colorectal cancer if the amount of RNA encoded by ANXA3, CLEC4D,
LMNBI, PRRG4, TNFAIP6 and/or VNN1 present in the test biological sample is higher than
that seen in the control samples to an approximate extent (plus or minus 10%) seen in the
working examples herein. A test subject would be considered as being at "increased risk" of
having or developing colorectal cancer if the amount of RNA encoded by IL2RB present in
the test biological sample is lower than that seen in the control samples to an approximate
extent (plus or minus 10%) seen in the working examples herein.

A combination of marker genes of the invention, such as ANXA3, CLEC4D,
LMNB1, PRRG4, VNNI, and IL2RB, can be used together with the known CRC prevalence
rate to determine useful thresholds for stratifying the probability of having colorectal cancer
in an average risk population. Using the combined training/blind set (IL2RB duplex)
described in the Exampies, an increased probability threshold can be selected to identify a
sub-population with a colorectal cancer occurrence rate of 1.5%, a 3-fold increase over the
base disease prevalence rate; this threshold reflects the same relative risk associated with
having a first degree relative with colorectal cancer. A decreased probability threshold
reflecting a sensitivity for colorectal cancer detection of, for example, 80%, 75%, 70%, 65%,
can be selected to identify a lower-than-average probability sub-population. This approach
can be used to stratify patients into an increased probability group, a decreased probability,
and an average probability group.

One of ordinary skill in the art will be able to determine directly from the literature,
or will be able to calculate from available statistical data, a suitable prevalence rate of
colorectal cancer for practicing embodiments of the invention. For example, the prevalence
rate for colorectal cancer in the average risk population over 50 years of age has been
determined to be 0.7% (see for example Imperiale TF. er al., 2004. Colorectal Cancer Study
Group. Fecal DNA versus fecal occuit blood for colorectal-cancer screening in an average-
risk population. New Engl J Med 351:2704-14).
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It will be appreciated that components for practicing quantitative PCR according to
the method of the invention may be assembled in a kit,

Thus, according to still another aspect of the invention there is provided a kit. The kit
comprises packaging and contains, for each gene of a set of two or more of the following
target genes of the invention: ACTB, ANXA3, CLEC4D, IL.2RB, LMNBI, PRRG4,
TNFAIP6 and VNNI; a primer set capable of generating an amplification product of DNA
complementary to RNA encoded, in a human subject, only by the gene.

In various aspects of the kit of the invention, the set of genes may be any combination
of two or more of the target genes of the invention, as described hereinabove and in the
Examples section, below.

In one aspect of the invention, the kit further contains two or more of the following
components: a thermostable polymerase, a reverse transcriptase, deoxynucleotide
triphosphates, nucleotide triphosphates and enzyme buffer.

In another aspect of the invention, the kit further contains at least one labeled probe
capable of selectively hybridizing to either a sense or an antisense strand of the amplification
product. 7

In yet another aspect of the invention, the kit further contains a computer-readable
medium of the invention.

In one aspect, the kit is identified in print in or on the packaging as being for determining a
probability that a test subject has colorectal cancer, for example, a probability that a test
subject has colorectal cancer as opposed to not having colorectal éancer.

In another aspect, the kit is identified in print in or on the packaging as being for
classifying a test subject as being more likely to have colorectal cancer than to not have
colorectal cancer, and/or as being more likely to not have colorectal cancer than to have
colorectal cancer.

In a further aspect, the kit is identified in print in or on the packaging as being for
determining whether a test subject is at an increased risk of having colorectal cancer relative
to the general population

In various aspects of the kit of the invention, the set of genes may be any combination
of two or more of the target genes of the invention.

Sets of genes of the invention which consist of two or more of ACTB, ANXA3,
CLEC4D, IL2RB, LMNBI1, PRRG4, TNFAIP6 and VNNI1 include: ACT B, ANXA3,
CLECA4D, IL2RB, LMNBI1, PRRG4, TNFAIP6, VNN1; ACTB, ANXA3, CLEC4D, IL2RB,
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LMNB1, PRRG4, VNNI1; ACTB, ANXA3, CLEC4D, IL2RB, PRRG4; ACTB, ANXA3,
CLEC4D, IL2RB, LMNB1, PRRG4; ACTB, ANXA3, CLEC4D, IL2RB, PRRG4, VNNI;
ACTB, ANXA3, IL2RB, LMNBI1, PRRG4, VNNI; ACTB, ANXA3, CLEC4D, IL2RB,
PRRG4, TNFAIP6; ACTB, ANXA3, IL2RB, LMNBI, PRRG4, TNFAIP6; ACTB, ANXA3,
CLEC4D, IL2RB, LMNB1, PRRG4, TNFAIPS; ACTB, ANXA3, CLEC4D, IL2RB, PRRG4,
TNFAIP6, VNN1; ACTB, ANXA3, IL2RB, LMNB1, PRRG4, TNFAIPS, VNNI; ACTB,
ANXA3, IL2RB, LMNBI1, PRRG4; ACTB, IL2RB, PRRG4, VNNI; ACTB, ANXA3Z,
IL2ZRB, PRRG4, VNNI1; ACTB, CLEC4D, IL2RB, PRRG4, VNNI; ACTB, -IL2RB,
LMNB1, PRRG4, VNN1; ACTB, CLEC4D, IL2RB, LMNBI, PRRG4, VNNI1; ACTB,
ANXA3, IL2RB, PRRG4, TNFAIP6; ACTB, IL2RB, PRRG4, TNFAIPG, VNNI1; ACTB,
ANXA3, IL2RB, PRRG4, TNFAIP6, VNNI; ACTB, CLEC4D, IL2RB, PRRG4, TNFAIPS,
VNNI; ACTB, IL2RB, LMNBI, PRRG4, TNFAIP6, VNNI; ACTB, CLEC4D, IL2RB,
LMNBI, PRRG4, TNFAIP6, VNNI1; ACTB, IL2RB, PRRG4; ACTB, ANXA3, IL2RB,
PRRG4; ACTB, CLEC4D, IL2RB, PRRG4; ACTB, IL2RB, LMNBI, PRRG4; ACTB,
CLECAD, IL2RB, LMNBI1, PRRG4; ACTB, IL2RB, PRRG4, TNFAIP6; ACTB, CLEC4D,
ILZRB, PRRG4, TNFAIP6; ACTB, IL2RB, LMNB1, PRRG4, TNFAIPS; ACTB, CLEC4D,
IL2RB, LMNBI1, PRRG4, TNFAIP6; ACTB, ANXA3, IL2RB, VNNI; ACTB, ANXA3,
CLEC4D, IL2RB, VNNI; ACTB, ANXA3, IL2RB, LMNBI, VNNI; ACTB, ANXA3,
CLECA4D, IL2RB, LMNB1, VNNI; ACTB, ANXA3, CLEC4D, LMNBI, PRRG4, VNNI;
ACTB, ANXA3, IL2RB, TNFAIP6, VNN1; ACTB, ANXA3, CLEC4D, IL2RB, TNFAIPS,
VNNI; ACTB, ANXA3, IL2RB, LMNBI1, TNFAIP6, VNNI; ACTB, ANXA3, CLEC4D,
IL2RB, LMNB1, TNFAIP6, VNNI; ACTB, ANXA3, CLEC4D, LMNBI, PRRG4,
TNFAIP6, VNN1; ACTB, ANXA3, IL2RB; ACTB, ANXA3, CLEC4D, IL2RB; ACTB,
ANXA3, IL2RB, LMNB1; ACTB, ANXA3, CLEC4D, IL2RB, LMNBI; ACTB, ANXA3,
CLEC4D, LMNBI1, PRRG4; ACTB, CLEC4D, IL2RB, LMNB1, VNNI; ACTB, ANXA3,
IL2RB, TNFAIP6; ACTB, ANXA3, CLEC4D, IL2RB, TNFAIP6; ACTB, ANXA3, IL2RB,
LMNBI, TNFAIP6; ACTB, ANXA3, CLEC4D, IL2RB, LMNBI, TNFAIP6; ACTB,
ANXA3, CLEC4D, LMNBI, PRRG4, TNFAIP6; ACTB, IL2RB, LMNBI1, TNFAIPS,
VNNI1;, ACTB, CLEC4D, IL2RB, LMNBI1, TNFAIP6, VNN1; ACTB, IL2RB, LMNBI,
VNNI; ACTB, ANXA3, LMNBI, PRRG4, VNN1; ACTB, ANXA3, LMNBI1, PRRG4,
TNFAIP6, VNNI; ACTB, ANXA3, CLEC4D, PRRG4; ACTB, ANXA3, LMNBI, PRRGH4;
ACTB, CLEC4D, IL2RB, VNNI; ACTB, ANXA3, CLEC4D, PRRG4, VNN1; ACTB,
IL2ZRB, LMNBI, TNFAIP6; ACTB, CLEC4D, IL2RB, LMNBI, TNFAIP6; ACTB,
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ANXA3, CLEC4D, PRRG4, TNFAIP6; ACTB, ANXA3, LMNBI1, PRRG4, TNFAIPG;
ACTB, IL2RB, TNFAIP6, VNNI; ACTB, CLEC4D, IL2RB, TNFAIP6, VNNI1; ACTB,
ANXA3, CLEC4D, PRRG4, TNFAIP6, VNNI; ACTB, IL2RB, LMNB1; ACTB, CLEC4D,
IL2RB, LMNBI1; ACTB, IL2RB, VNNI1; ACTB, ANXA3, CLEC4D, LMNBI1, VNNI;
ACTB, ANXA3, CLEC4D, LMNBI1, TNFAIP6, VNNI; ACTB, ANXA3, CLEC4D,
LMNBI1; ACTB, ANXA3, PRRG4; ACTB, ANXA3, CLEC4D, VNNI1; ACTB, ANXA3,
LMNBI, VNNI; ACTB, ANXA3, PRRG4, VNNI; ACTB, ANXA3, CLEC4D, LMNBI,
TNFAIP6; ACTB, ANXA3, PRRG4, TNFAIP6; ACTB, ANXA3, CLEC4D, TNFAIP6,
VNNI; ACTB, ANXA3, LMNBI, TNFAIP6, VNNI; ACTB, ANXA3, PRRG4, TNFAIP6,

VNN1; ACTB, ANXA3; ACTB, ANXA3, CLEC4D; ACTB, ANXA3, LMNBI; ACTB,

ANXA3, VNNI; ACTB, ANXA3, TNFAIP6; ACTB, ANXA3, CLEC4D, TNFAIP6; ACTB,
IL2RB, TNFAIP6; ACTB, CLEC4D, IL2RB, TNFAIP6, ACTB, ANXA3, LMNBI,
TNFAIP6; ACTB, ANXA3, TNFAIP6, VNNI; ACTB, CLEC4D, IL2RB; ACTB, PRRG4,
VNN1; ACTB, CLEC4D, PRRG4, VNNI; ACTB, LMNBI1, PRRG4, VNNI;, ACTB,
CLEC4D, LMNBI1, PRRG4, VNNI1; ACTB, PRRG4, TNFAIP6, VNNI1;, ACTB, CLEC4D,
PRRG4, TNFAIP6, VNN1; ACTB, LMNBL, PRRG4, TNFAIP6, VNN1; ACTB, CLEC4D,
LMNBI1, PRRG4, TNFAIP6, VNNI; ACTB, PRRG4; ACTB, CLEC4D, PRRG4; ACTB,
LMNBI1, PRRG4; ACTB, CLEC4D, LMNBI1, PRRG4; ACTB, PRRG4, TNFAIP6; ACTR,
CLEC4D, PRRG4, TNFAIP6; ACTB, LMNBI1, PRRG4, TNFAIP6S; ACTB, CLEC4D,
LMNBI, PRRG4, TNFAIP6; ACTB, LMNBI, TNFAIP6, VNN1; ACTB, CLEC4D, VNNI;
ACTB, LMNBI1, VNNI; ACTB, CLEC4D, LMNBI, VNNI1; ACTB, LMNBI1, TNFAIP6;
ACTB, LMNBI, TNFAIP6; ACTB, TNFAIP6, VNN1; ACTB, CLEC4D, TNFAIP6, VNNI;
ACTB, CLEC4D, LMNBI1, TNFAIP6, VNN1; ACTB, LMNBI; ACTB, CLEC4D, LMNBI;
ACTB, VNNI1; ACTB, CLEC4D, TNFAIP6; ACTB, TNFAIP6; ACTB, CLEC4D; and
ACTB, IL2RB.

In one aspect of the kit of the invention, the set of one or more genes consists of a
housekeeping gene such as ACTB, and one or more of the colorectal cancer marker genes:
ANXA3, CLEC4D, IL2RB, LMNBI1, PRRG4, TNFAIP6 and VNNI1.

In one aspect of the kit of the invention, the set of one or more genes consists of
ACTB and ANXA3. |

In one aspect of the kit of the invention, the set of one or more genes consists of
ACTB and CLEC4D.
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In one aspect of the kit of the invention, the set of one or more genes consists of
ACTB and IL2RB.

In one aspect of the kit of the invention, the set of one or more genes consists of
ACTRB and LMNBI.

In one aspect of the kit of the invention, the set of one or more genes consists of
ACTB and PRRGA.

In one aspect of the kit of the invention, the set of one or more genes consists of
ACTB and TNFAIPS.

In one aspect of the kit of the invention, the set of one or more genes consists of
ACTB and VNNI.

In another aspect of the kit of the invention, the set of one or more genes consists of
IL2RB, and one or more of the colorectal cancer marker genes: ANXA3, CLEC4D, LMNBI,
PRRG4, TNFAIP6 and VNNI.

In one aspect of the kit of the invention, the set of one or more genes consists of
IL2RB and ANXA3, |

In one aspect of the kit of the invention, the set of one or more genes consists of
IL2RB and CLEC4D,

In one aspect of the kit of the invention, the set of one or more genes consists of
IL2RB and LMNBI.

In one aspect of the kit of the invention, the set of one or more genes consists of
IL2RB and PRRG4. | |

In one aspect of the kit of the invention, the set of one or more genes consists of
IL2RB and TNFAIPS.

In one aspect of the kit of the invention, the set of one or more genes consists of
IL2RB and VNNI,

In one aspect of the invention, the kit contains a primer having a nucleotide sequence
identified as SEQ ID NO: 1, and a primer having a nucleotide sequence identified as SEQID
NO: 2.

In one aspect of the invention, the kit contains a primer having a nucleotide sequence
identified as SEQ ID NO: 1, and a primer having a nucleotide sequence identified as SEQ ID
NO: 2 and the kit further contains a labeled probe which comprises a polynucleotide having a
nucleic acid sequence identified as SEQ ID NO: 3.
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In one aspect of the invention, the kit contains a primer having a nucleotide sequence
identified as SEQ ID NO: 10, and a primer having a nucleotide sequence identified as SEQ
IDNO: 11.

In one aspect of the invention, the kit contains a primer having a nucleotide sequence
identified as SEQ ID NO: 10, and a primer having a nucleotide sequence identified as SEQ
ID NO: 11, and the kit further contains a labeled probe which comprises a polynucleotide
having a nucleic acid sequence identified as SEQ ID NO: 12.

In one aspect of the invention, the kit contains a primer having a nucleotide sequence
identified as SEQ ID NO: 19, and a primer having a nucleotide sequence identified as SEQ
ID NO: 20.

In one aspect of the invention, the kit contains a primer having a nucleotide sequence
identified as SEQ ID NO: 19, and a primer having a nucleotide sequence identified as SEQ
ID NO: 20 and the kit further contains a labeled probe which comprises a polynucleotide
having a nucleic acid sequence identified as SEQ ID NO: 21.

In one aspect of the invention, for example, the kit contains a primer having a
nucleotide sequence identified as SEQ ID NO: 28, and a primer having a nucleotide sequence
identified as SEQ ID NO: 29.

In one aspect of the invention, for example, the kit contains a primer having a
nucleotide sequence identified as SEQ ID NO: 28, and a primer having a nucleotide sequence
identified as SEQ ID NO: 29 and the kit further contains a labeled probe which comprises a
polynucleotide having a nucleic acid sequence identified as SEQ ID NO: 30.

In one aspect of the irivention, the kit contains a primer having a nucleotide sequence
identified as SEQ ID NO: 37, and a primer having a nucleotide sequence identified as SEQ
ID NO: 38.

" In one aspect of the inveﬁtion, the kit contains a primer having a nucleotide sequence
identified as SEQ ID NO: 37, and a primer having a nucleotide sequence identified as SEQ
ID NO: 38 and the kit further contains a labeled probe which comprises a polynucieotide
having a nucleic acid sequence identified as SEQ ID NO: 39.

In one aspect of the invention, the kit contains a primer having a nucleotide sequence
identified as SEQ ID NO: 46, and a primer having a nucleotide sequence identified as SEQ
ID NO: 47.

In one aspect of the invention, the kit contains a primer having a nucleotide sequence

identified as SEQ ID NO: 46, and a primer having a nucleotide sequence identified as SEQ

61



10

15

20

25

30

ID NO: 47, and the kit further contains a labeled probe which comprises a polynucleotide
having a nucleic acid sequence identified as SEQ ID NO: 48.

In one aspect of the invention, the kit contains a primer having a nucleotide sequence
identified as SEQ ID NO: 55, and a primer having a nucleotide sequence identified as SEQ
ID NO: 56.

In one aspect of the invention, the kit contains a primer having a nucleotide sequence
identified as SEQ ID NO: 55, and a primer having a nucleotide sequence identified as SEQ
ID NO: 56 and the kit further contains a labeled probe which comprises a polynucleotide
having a nucleic acid sequence identified as SEQ ID NO: 57.

Further, non-limiting, specific aspects of the invention include the following;

One aspect of the invention disclosed herein is a method of determining a probability
that a human test subject has colorectal cancer as opposed to not having colorectal cancer, the
method comprising: the steps of (a) determining a level of RNA encoded by a ANXA3 gene
in blood of the test subject, thereby generating test data; (b) providing positive control data
representing levels of RNA encoded by the gene in blood of human control subjects having
colorectal cancer, and providing negative control data representing levels of RNA encoded
by the gene in blood of human control subjects not having colorectal cancer; and (c)
determining a probability that the test data corresponds to the positive control data and not to
the negative control data, where the probability that the test data corresponds to the positive
control data and not to the negative control data represents the probability that the test subject
has colorectal cancer as opposed to not having colorectal cancer. Another aspect of the
invention disclosed herein is a method of determining a probability that a human test subject
has colorectal cancer as opposed to not having colorectal cancer, the method comprising the
steps of (a) determining a level of RNA encoded by a CLEC4D gene in blood of the test
subject, thereby generating test data; (b) providing positive control data representing levels of
RNA encoded by the gene in blood of human control subjects having colorectal cancer, and
providing negative control data representing levels of RNA encoded by the gene in blood.of
human control subjects not having colorectal cancer; and (c¢) determining a probability that
the test data corresponds to the positive control data and not to the negative control data,
where the probability that the test data corresponds to the positive control data and not to the
negative control data represents the probability that the test subject has colorectal cancer as
opposed to not having colorectal cancer. Another aspect of the invention disclosed herein is

a method of determining a probability that a human test subject has colorectal cancer as
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opposed to not having colorectal cancer, the method comprising the steps of (a) determining
a level of RNA encoded by a IL2RB gene in blood of the test subject, thereby generating test
data; (b) providing positive control data representing levels of RNA encoded by the gene in
blood of human control subjects having colorectal cancer, and providing negative control
data representing levels of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer; and (c) determining a probability that the test data corresponds to
the positive control data and not to the negative control data, where the probability that the
test data corresponds to the positive control data and not to the negative control data
represents the probability that the test subject has colorectal cancer as opposed to not having
colorectal cancer. Another aspect of the invention disclosed herein is a method of
determining a probability that a human test subject has colorectal cancer as opposed to not
having colorectal cancer, the method comprising the steps of: (a) determining a level of RNA
encoded by a LMNBI gene in blood of the test subject, thereby generating test data; (b}
providing positive control data representing levels of RNA encoded by the gene in blood of
human control subjects having colorectal cancer, and providing negative control data
representing levels of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer; and (c) determining a probability that the test data corresponds to
the positive control data and not to the negative control data, where the probability that the
test data corresponds to the positive control data and not to the negative control data
represents the probability that the test subject has colorectal cancer as opposed to not having
colorectal cancer.  Another aspect of the invention disclosed herein is a method of
determining a probability that a human test subject has colorectal cancer as opposed fo not
having colorectal cancer, the method comprising the steps of: {a) determining a level of RNA
encoded by a PRRG4 gene in blood of the test subject, thereby generating test data; (b)
providing positive control data representing levels of RNA encoded by the gene in blood of
human control subjects having colorectal cancer, and providing negative control data
representing levels of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer; and (c) determining a probability that the test data corresponds to
the positive control data and not to the negative control data, where the probability that the
test data corresponds to the positive control data and not to the negative control data
represents the probability that the test subject has colorectal cancer as opposed to not having
colorectal cancer.  Another aspect of the invention disclosed herein is a method of

determining a probability that a human test subject has colorectal cancer as opposed to not
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having colorectal cancer, the method comprising the steps of: (a) determining a [evel of RNA
encoded by a TNFAIP6 gene in blood of the test subject, thereby generating test data; (b)
providing positive control data representing levels of RNA encoded by the gene in bicod of
human control subjects having colorectal cancer, and providing negative control data
representing levels of RNA encoded by the gene in blood of human control subjects not
having celorectal cancer; and (c) determining a probability that the test data corresponds to
the positive control data and not to the negative control data, where the probability that the
test data corresponds to the positive control data and not tb the negative control data
represents the probability that the test subject has colorectal cancer as opposed te not having
colorectal cancer.  Another aspect of the invention disclosed herein is a method of
determining a probability that a human test subject has colorectal cancer as opposed to not
having colorectal cancer, the method comprising the steps of: (a) determining a level of RNA
encoded by a VNNI gene in blood of the test subject, théreby generating test data; (b)
providing positive control data representing levels of RNA encoded by the gene in blood of
human control subjects having colorectal cancer, and providing negative control data
representing levels of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer; and (c) determining a probability that the test data corresponds to
the positive control data and not to the negative control data, where the probability that the
test data corresponds to the positive control data and not to the negative control data
represents the probability that the test subject has colorectal cancer as opposed to not having
colorectal cancer. '

An epnbodiment of aspects of the invention disclosed herein includes that the
determining of the level of RNA encoded by the gene in blood of the test subject be effected
by determining the level of RNA encoded by the gene in a blood sample isolated from the
test subject. An embodiment of aspects of the invention disclosed herein includes the further
step of determining the levels of RNA encoded by the gene in blood of a population of
human subjects having colorectal cancer, thereby providing the positive control data
répres'enting the levels of RNA encoded by the gene in blood of human control subjects
having colorectal cancer, and determining levels of RNA encoded by the gene in blood of a
population of human subjects not having colorectal cancer, thereby providing the negative
control data representing the levels of RNA encoded by the gene in blood of human control
subjects not having colorectal cancer. An embodiment of aspects of the invention disclosed

herein includes that the level of RNA encoded by the gene in blood of the test subject is
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determined via quantitative reverse transcriptase-polymerase chain reaction analysis. An
embodiment of aspects of the invention disclosed herein includes that the Jevel of RNA
encoded by the gene in blood of the test subject and the levels of RNA encoded by the gene
in blood of the control subjects are determined via the same method. An embodiment of
aspects of the invention disclosed herein includes that the determining of the probability that
the test data corresponds to the positive control data and not to the negative control data is
effected by applying to the test data a mathematical model derived from the positive control
data and from the negative control data, and where the mathematical model is for
determining the probability that data representing a level of RNA encoded by the gene
corresponds to the positive control data and not to the negative control data. An embodiment

of aspects of the invention disclosed herein includes that the level of RNA encoded by the

gene in blood of the test subject is determined as a ratio to a level of RNA encoded by ACTB

in blood of the test subject. An aspect of this latter embodiment includes that the level of
RNA encoded by the gene in blood of the test subject and the level of RNA encoded by
ACTB in blood of the test subject are determined via duplex quantitative reverse
transcriptase-polymerase chain reaction analysis of RNA encoded by the gene and of RNA
encoded by ACTB. An embodiment of aspects of the invention disclosed herein includes
that the level of RNA encoded by the gene in blood of the test subject is determined as a ratio
to a level of RNA encoded by IL2RB in blood of the test subject. An aspect of this latter
embodiment includes that the level of RNA encoded by the gene in blood of the test subject
and the level of RNA -encoded by IL2RB in blood of the test subject are determined via
duplex quantitative reverse transcriptase-polymerase chain reaction analysis of RNA encoded
by the gene and of RNA encoded by IL2RB.

An aspect of the invention disclosed herein is a computer-based method of
determining a probability that a human test subject has colorectal cancer as opposed to not
having colorectal cancer, from test data representing a level of RNA encoded by a ANXA3
gene in blood of the test subject, the method comprising computer-implemented steps of: (a)
applying to the test data a mathematical model derived from positive control data
representing levels of RNA encoded by the gene in blood of human control subjects having
colorectal cancer, and from negative control data representing levels of RNA encoded by the
gene in blood of human control subjects not having colorectal cancer, where the
mathematical model is for determining a probability that data representing a level of RNA

encoded by the gene corresponds to the positive control data and not to the negative control
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data; and (b) outputting the probability that data representing a level of RNA encoded by the
gene corresponds to the positive control data and not to the negative control data, where the
probability that the test data corresponds to the positive control data and not to the negative
control data represents the probability that the test subject has colorectal cancer as opposed to
not having colorectal cancer. Another aspect of the invention disclosed herein is a computer-
based method of determining a probability that a human test subject has colorectal cancer as
opposed to not having colorectal cancer, from test data representing a level of RNA encoded
by a ANXA3 gene in blood of theé test subject, the method comprising computer-
implemented steps of: inpuiting, to a computer, test data representing a level of RNA
encoded by a CLEC4D gene in blood of the test subject; and causing the computer to apply
to the test data a mathematical mode! derived from positive control data representing levels
of RNA encoded by the gene in blood of human control subjects having colorectal cancer,
and from negative control data representing levels of RNA encoded by the gene in blood of
human control subjects not having colorectal cancer, where the mathematical model is for
determining a probability that data representing a level of RNA encoded by the gene
corresponds to the positive control data and not to the negative control data; and {(b)
outputting the probability that data representing a level of RNA encoded by the gene
corresponds to the positive control data and not to the negative control data, where the
probability that the test data corresponds to the positive control data and not to the negative
control data represents the probability that the test subject has colorectal cancer as opposed to
not having colorectal cancer. Another aspect of the invention disclosed herein is a computer-
based method of deterﬁzining a probability that a human test subject has colorectal cancer as
opposed to not having colorectal cancer, from test data representing a level of RNA encoded
by a ANXA3 gene in blood of the test subject, the method comprising computer-
implemented steps of: inputting, to a computer, test data representing a level of RNA
encoded by a IL2RB gene in blood of the test subject; and causing the computer to apply to
the test data a mathematical model derived from positive control data representing levels of
RNA encoded by the gene in blood of human control subjects having colorectal cancer, and
from negative control data representing levels of RNA encoded by the gene in blood of
human control subjects not having colorectal cancer, where the mathematical model is for
determining a probability that data representing a level of RNA encoded by the gene
corresponds to the positive control data and not to the negative control data; and (b)

outputting the probability that data representing a level of RNA encoded by the gene
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corresponds to the positive control data and not to the negative control data, where the
probability that the test data corresponds to the positive control data and not to the negative
control data represents the probability that the test subject has colorectal cancer as opposed to
not having colorectal cancer. Another aspect of the invention disclosed herein is a computer-
based method of determining a probability that a human test subject has colorectal cancer as
opposed to not having colorectal cancer, from test data representing a level of RNA encoded
by a ANXA3 gene in blood- of the test sﬁbjea‘f;*'ﬁ"‘i‘;ﬁ"&'*’?ﬁiét‘hodv_ comprising computer-
implemented steps of: (a) applying to the test data a mathematical model derived from
positive control data representing levels of RNA encoded by the gene in blood of human
control subjects having colorectal cancer, and from negative control data representing levels
of RNA encoded by the gene in blood of human control subjects not having colorectal
cancer, where the mathematical model is for determining a probability that data representing
a level of RNA enceded by the gene corresponds to the positive control data and not to the
negative control data; and (b) outputting the probability that data representing a level of RNA
encoded by the g.enc corfesponds to the positive control data and not to the negative control
data, where the probability that the test data corresponds to the positive control data and not
to the negative control data represents the probability that the test subject has colorectal
cancer as opposed 10 not having colorectal cancer. Another aspect of the invention disclosed
herein is a computer-based method of determining a probability that a human test subject has
colorectal cancer as opposed to not having colorectal cancer, from test data representing a
level of RNA encoded by a ANXA3 gene in blood of the test subject, the method comprising
computer-implemented steps of: (a) applying to the test data a mathematical model derived
from positive control data representing levels of RNA encoded by the gene in blood of
human control subjects having colorectal cancer, and from negative control data representing
levels of RNA encoded by the gene in blood of human control subjects not having colorectal
cancer, where the mathematical model is for determining a probability that data representing
a level of RNA encoded by the gene corresponds to the positive control data and not to the
negative control data; and (b) outputting the probability that data representing a level of RNA
encoded by the gene corresponds to the positive control data and not to the negative control
data, where the probability that the test data corresponds to the positive control data and not
to the negative control data represents the probability that the test subject has colorectal
cancer as opposed to not having colorectal cancer. Another aspect of the invention disclosed

herein is a computer-based method of determining a probability that a human test subject has
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colorectal cancer as opposed to not having colorectal cancer, from test data representing a
level of RNA encoded by 2 ANXA3 gene in blood of the test subject, the method comprising
computer-implemented steps of: (a) applying to the test data a mathematical mode! derived
from positive control data representing levels of RNA encoded by the gene in blood of
human control subjects having colorectal cancer, and from negative control data representing
levels of RNA encoded by the gene in blood of human control subjects not having colorectal
cancer, where the mathematical model is for determining a probability that data representing
a level of RNA encoded by the gene corresponds to the positive control data and not to the
negative control data; and (b) outputting the probability that data representing a level of RNA
encoded by the gene corresponds to the positive control data and not to the negative control
data, where the probability that the test data corresponds to the positive control data and not
to the negative control data represents the probability that the test subject has colorectal
cancer as opposed to not having colorectal cancer. Another aspect of the invention disclosed
herein is a computer-based method of determining a probability that a human test subject has
colorectal cancer as opposed to not having colorectal cancer, from test data representing a
level of RNA encoded by a ANXA3 gene in blood of the test subject, the method comprising
computer-implemented steps of: (a) applying to the test data a mathematical model derived
from positive control data representing levels of RNA encoded by the gene in blood of
human control subjects having colorectal cancer, and from negative control data representing
levels of RNA encoded by the gene in blood of human control subjects not having colorectal
cancer, where the mathematical model is for defem:ﬁning a probability that data representing
a level of RNA encoded by the gene corresponds to the positive control data and not to the
negative control data; and (b) outputting the probability that data representing a level of RNA
encoded by the gene corresponds to the positive control data and not to the negative control
data, where the probability that the test data corresponds to the positive control data and not
to the negative control data represents the probability that the test subject has colorectal
cancer as opposed to not having colorectal cancer.

An embodiment of the invention’s computer based methods includes where the level
of RNA encoded by the gene in blood of the test subject is determined via quantitative
reverse transcriptase-polymerase chain reaction analysis. An embodiment of computer based
methods of the invention includes where the level of RNA encoded by the gene in blood of
the test subject and the levels of RNA encoded by the gene in blood of the contro! subjects

are determined via the same method. An embodiment of each of computer based methods of
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the invention includes where the level of RNA encoded by the gene in blood of the test

_subject is determined as a ratio to a level of RNA encoded by ACTB in blood of the test

subject. An embodiment of computer based methods of the invention includes where the
level of RNA encoded by the gene in blood of the test subject and the level of RNA encoded
by ACTB in blood of the test subject are determined via duplex quantitative reverse
transcriptase-polymerase chain reaction analysis of RNA encoded by the gene and of RNA
encoded by ACTB. An embodiment of each of the computer based methods of the invention
includes where the level of RNA encoded by the gene in blood of the test subject is
determined as a ratio to a level of RNA encoded by ILZRB in blood of the test subject. Ina
further embodiment the level of RNA encoded by the gene in blood of the test subject and the
level of RNA encoded by IL2RB in blood of the test subject are determined via duplex
quantitative reverse;r\anscriptase-polymerase chain reaction analysis of RNA encoded by the
gene and of RNA encoded by IL2RB,

Another aspect of the invention disclosed herein is a method of determining a
probability that a human test subject has colorectal cancer as opposed to not having colorectal
cancer, the method comprising, for each gene of a set of one or more genes selected from the
group consisting of ANXA3, CLEC4D, IL2RB, LMNBI, PRRG4, TNFAIP6 and VNNI:
comprising the steps of: (a) determining a level of RNA encoded by the gene in blood of the
test subject, thereby generating test data; (b) providing positive control data representing
levels of RNA encoded by the gene in blood of human control subjects having colorectal
cancer, and providing negative control data representing levels of RNA encoded by the gene
in blood of human control subjects not having colorectal cancer; and (c) determining a
probability that the test data corresponds to the positive control data and not to the negative
control data, where the probability that the test data corresponds to the positive control data
and not to the negative control data represents the probability that the test subject has
colorectal cancer as opposed to not having colorectal cancer. An embodiment of this aspect
of the invention disclosed herein is where the determining of the level of RNA encoded by
the gene in blood of the test subject is effected by determining the level of RNA encoded by
the gene in a blood sample isolated from the test subject. An embodiment of this aspect of
the invention disclosed herein further comprises determining levels of RNA encoded by the
gene in blood of a population of human subjects having colorectal cancer, thereby providing
the positive control data representing the levels of RNA encoded by the gene in blood of

human control subjects having colorectal cancer, and determining levels of RNA encoded by
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the gene in blood of a population of human subjects not having colorectal cancer, thereby
providing the negative control data representing the levels of RNA encoded by the gene in
blood of human control subjects not having colorectal cancer. An embodiment of this aspect
of the invention disclosed herein is wherethe level of RNA encoded by the gene in blood of
the test subject is determined via quantitative reverse transcriptase-polymerase chain reaction
analysis. An embodiment of this aspect of the invention disclosed herein is where the level
of RNA encoded by the gene in blood of the test subject and the levels of RNA encoded by
the gene in blood of the control subjects are determined via the same method. An
embodiment of this aspect of the invention disclosed herein is where the determining of the
probability that the test data corresponds to the positive control data and not to the negative
control data is effected by applying to the test data a mathematical model derived from the
positive conirol data and from the negative control data, and where the mathematical model
is for determining the probability that data representing a level of RNA encoded by the gene
corresponds to the positive control data and not to the negative control data. An embodiment
of this aspect of the invention disclosed herein is where the level of RNA encoded by the
gene in blood of the test subject is determined as a ratio to a level of RNA encoded by ACTB
in blood of the test subject. In a further embodiment, the level of RNA encoded by the gene
in blood of the test subject and the level of RNA encoded by ACTB in blood of the test
subject are determined via duplex quantitative reverse transcriptase-polymerase chain
reaction analysis of RNA encoded by the gene and of RNA encoded by ACTB. An
embodiment of this aspect of the invention disclosed herein is where the set of one or more
genes is a set of one or more genes selected from the group consisting of ANXA3, CLECA4D,
LMNBI, PRRG4, TNFAIP6 and VNNI, and where the level of RNA encoded by the gene
in blood of the test subject is determined as a ratio to é. level of RNA encoded by IL2RB in
blood of the test subject. In a further embodiment, the level of RNA encoded by the gene in
blood of the test subject and the level of RNA encoded by IL2RB in blood of the test subject
are determined via duplex quantitative reverse transcriptase-polymerase chain reaction
analysis of RNA encoded by the gene and of RNA encoded by IL2RB.

Another aspect of the invention disclosed herein is a computer-based method of
determining a probability that a human test subject has colorectal cancer as opposed to not
having colorectal cancer, from test data representing a level of RNA encoded by the gene in
blood of the test subject, the method comprising, for each gene of a set of one or more genes
selected from the group consisting of ANXA3, CLEC4D, IL2RB, LMNBI1, PRRG4,
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TNFAIP6 and VNNI, computer-implemented steps of: (a) applying to the test data a
mathematical model derived from positive control data representing levels of RNA encoded
by the gene in blood of human control subjects having colorectal cancer, and from negative
control data representing levels of RNA encoded by the gene in blood of human control
subjects not having colorectal cancer, where the mathematical model is for determining a
probability that data representing a level of RNA encoded by the gene corresponds fo the
positive control data and not to the negative control data; and (b) outputting the probability
that data representing a level of RNA encoded by the gene corresponds to the positive control
data and not to the negative control data, where the probability that the test data corresponds
to the positive control data and not to the negative control data represents the probability that
the test subject has colorectal cancer as opposed to not having colorectal cancer. In an
embodiment of this aspect of the invention disclosed herein is where the level of RNA
encoded by the gene in blood of the test subject is determined via quantitative reverse
transcriptase-polymerase chain reaction analysis. In an embodiment of this aspect of the
invention disclosed herein is where the level of RNA encoded by the gene in blood of the test
subject and the levels of RNA encoded by the gene in blood of the control subjects are
determined via the same method. In an embodiment of this aspect of the invention disclosed
herein is where the level of RNA encoded by the gene in blood of the test subject is
determined as a ratio to a level of RNA encoded by ACTB in blood of the test subject. Ina
further embodiment of this aspect of the invention disclosed herein is where the level of RNA
encoded by the gene in blood of the test subject and the level of RNA encoded by ACTB in
blood of the test subject are determined via duplex quantitative reverse transcriptase-
polymerase chain reaction analysis of RNA encoded by the gene and of RNA encoded by
ACTB. In an embodiment of this aspect of the invention disclosed herein is where the set of
one or more genes is a set of one or more genes selected from the group consisting of
ANXA3, CLEC4D, LMNBI, PRRG4, TNFAIP6 and VNNI1, and where the level of RNA
encoded by the gene in blood of the test subject is determined as a ratio to a level of RNA
encoded by IL2ZRB in blood of the test subject. In a further embodiment of this aspect of the
mnvention disclosed herein, the level of RNA encoded by the gene in blood of the test subject
and the level of RNA encoded by IL2RB in blood of the test subject are determined via
duplex quantitative reverse transcriptase-polymerase chain reaction analysis of RNA encoded
by the gene and of RNA encoded by IL2RB. In an embodiment of this aspect of the

invention disclosed herein is where the set of one or more genes consists of PRRG4. In an
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embodiment of this aspect of the invention disclosed herein is where the set of one or more
genes consists of IL2RB and PRRG4.

Another aspect of the invention disclosed herein is a kit comprising packaging and
containing, for each gene of a set of two or more genes selected from the group consisting of
ACTB, ANXA3, CLEC4D, IL2RB, LMNBI, PRRG4, TNFAIP6 and VNNI, a primer set
capable of generating an amplification product of DNA complementary to RNA encoded, in
a human subject, only by the gene. An embodiment of this aspect of the invention disclosed
herein is where the kit further contains two or more components selected from the group
consisting of a thermostable polymerase, a reverse transcriptase, deoxynucleotide
triphosphates, nucleotide triphosphates and enzyme buffer. An embodiment of this aspect of
the invention disclosed herein is where the kit further contains at least one labelled probe
capable of selectively hybridizing to either a sense or an antisense strand of the amplification
product. An embodiment of this aspect of the invention disclosed herein is where the kit
further contains a computer-readable medium having instructions stored thereon that are
operable when executed by a computer for applying a mathematical model to test data
representing a level of RNA encoded by the gene in blood of a human test subject, where the
mathematical model is derived from positive control data representing  levels of RNA
encoded by the gene in blood of human control subjects having colorectal cancer, and from
negative control data representing levels of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer, where the mathematical model is for
determining a probability that data representing a level of RNA encoded by the gene
corresponds to the positive control data and not to the negative confrol data, and where the
probability that the test data corresponds to the positive control data and not to the negative
control data represents the probability that the test subject has colorectal cancer as opposed to
not having colorectal cancer. An embodiment of this aspect of the invention disclosed herein
is where the set of one or more genes of the kit consists of ACTB and one or more genes
selected from the group consisting of ANXA3, CLEC4D, IL2RB, LMNBI1, PRRG4,
TNFAIP6 and VNNI1. An embodiment of this aspect of the invention disclosed herein is
where the set of one or more genes of one or more genes of the kit consists of ACTB and
ANXA3. An embodiment of this aspect of the invention disclosed herein is where the set of
one or more genes of one or more genes of the kit consists of ACTB and CLEC4D. An
embodiment of this aspect of the invention disclosed herein is where the set of one or more

genes of one or more genes of the kit consists of ACTB and IL2RB. An embodiment of this
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aspect of the invention disclosed herein is where the set of one or more genes of one or more
genes of the kit consists of ACTB and LMNB1. An embediment of this aspect of the
invention disclosed herein is where the set of one or more genes of one or more genes of the
kit consists of ACTB and PRRG4. An embodiment of this aspect of the invention disclosed
herein is where the set of one or more genes of one or more genes of the kit consists of
ACTB and TNFAIP6. An embodiment of this aspect of the invention disclosed herein is
where the set of one or more genes of one or more genes of the kit consists of ACTB and

VNNI. An embodiment of this aspect of the invention disclosed herein is where the set of

~ one or more genes of one or more genes of the kit consists of IL2RB and one or more genes

selected from the group consisting of ANXA3, CLEC4D, LMNB1, PRRG4, TNFAIP6 and
VNNI. An embodiment of this aspect of the invention disclosed herein is where the set of
one or more genes of one or more genes of the kit consists of IL2RB and ANXA3. An
embodiment of this aspect of the invention disclosed herein is where the set of one or more
genes of one or more genes of the kit consists of \ IL2RB and CLEC4D. An embodiment of
this aspect of the invention disclosed herein is where the set of one or more genes of one or
more genes of the kit consists of ILZRB and LMNBI1. An embodiment of this aspect of the
invention disclosed herein is where the set of one or more genes of one or more genes of the
kit consists of IL2RB and PRRG4. An embodiment of this aspect of the invention disclosed
herein is where the set of one or more genes of one or more genes of the kit consists of
IL2RB and TNFAIP6. An embodiment of this aspect of the invention disclosed herein is
where the set of one or more genes of one or more genes of the kit consists of IL2RB and
VNNI1.

Another aspect of the invention disclosed herein is a method of classifying a human
test subject as more likely to have colorectal cancer than to not have colorectal cancer, the
method comprising: (a) determining a level of RNA encoded by a ANXA3 gene in blood of
the test subject, thereby generating test data; (b) providing negative control data representing
a level of RNA encoded by the gene in blood of human control subjects not having colorectal
cancer; and(c) applying to the test data and to the negative control data a mathematical
formula for generating a value indicating whether the level of RNA encoded by the gene in
blood of the test subject is higher than the level of RNA encoded by the gene in blood of
human control subjects not having colorectal cancer, where an indication by the value that
the level of RNA encoded by the gene in blood of the test subject is higher than the level of

RNA encoded by the gene in blood of human control subjects not having colorectal cancer
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classifies the test subject as more likely to have colorectal cancer than to not have colorectal
cancer. Another aspect of the invention disclosed herein is a method of classifying a human
test subject as more likely to have colorectal cancer than to not have colorectal cancer, the
method comprising: (a) determining a level of RNA encoded by a CLEC4D gene in blood of
the test subject, thereby generating test data; (b) providing negative control data representing
a level of RNA encoded by the gene in blood of human control subjects not having colorectal
cancer; and (c) applying to the test data and to the negative control data a mathematical
formula for generating a value indicating whether the level of RNA encoded by the gene in
blood of the test subject is higher than the level of RNA encoded by the gene in blood of
human control subjects not having colorectal cancer, where an indication by the value that
the level of RNA encoded by the gene in blood of the test subject is higher than the level of
RNA encoded by the gene in blood of human control subjects not having colorectal cancer
classifies the test subject as more likely to have colorectal cancer than to not have colorectal
cancer. Another aspect of the invention disclosed herein is a method of classifying a human |
test subject as more likely to have colorectal cancer than to not have colorectal cancer, the
method comprising: (a) determining a level of RNA encoded by a IL2RB gene in blood of
the test subject, thereby generating test data; (b) providing negative control data representing
a level of RNA encoded by the gene in blood of human control subjects not having colorectal
cancer; and (c) applying to the test data and to the negative control data a mathematical
formula for generating a value indicating whether the level of RNA encoded by the gene in
blood of the test subject is higher than the level of RNA encoded by the gene in blood of
human control subjects not having colorectal cancer, where an indication by the value that
the level of RNA encoded by the gene in blood of the test subject is lower than the level of
RNA encoded by the gene in blood of human control subjects not having colorectal cancer
classifies the test subject as more likely to have colorectal cancer than to not have colorectal
cancer. Another aspect of the invention disclosed herein is a method of classifying a human
test subject as more likely to have colorectal cancer than to not have colorectal cancer, the
method comprising:(a) determining a level of RNA encoded by a LMNB1 gene in blood of
the test subject, thereby generating test data; (b) providing negative control data representing
a level of RNA encoded by the gene in blood of human control subjects not having colorectal
cancer; and (c) applying to the test data and to the negative control data a mathematical
formula for generating a value indicating whether the level of RNA encoded by the gene in

blood of the test subject is higher than the level of RNA encoded by the gene in blood of
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human control subjects not having colorectal cancer, where an indication by the value that
the level of RNA encoded by the gene in blood of the test subject is higher than the level of
RNA. encoded by the gene in bloed of human control subjects not having colorectal cancer
classifies the test subject as more likely to have colorectal cancer than to not have colorectal
cancer. Another aspect of the invention disclosed herein is a method of classifying a human
test subject as more likely to have colorectal cancer than to not have colorectal cancer, the -
method comprising: (a) determining a level of RNA encoded by a PRRG4 gene in blood of
the test subject, thereby generating test data; (b) providing negative control data representing
a level of RNA encoded by the gene in blood of human control subjects not having colorectal
cancer; and (c) applying to the test data and to the negative control data a mathematical
formula for generating a value indicating whether the level of RNA encoded by the gene in
blood of the test subject is higher than the level of RNA encoded by the gene in blood of
human control subjects not having colorectal cancer, where an indication by the value that
the level of RNA encoded by the gene in blood of the test subject is higher than the level of
RNA encoded by the gene in blood of human control subjects not having colorectal cancer
classifies the test subject as more likely to have colorectal cancer than to not have colorectal
cancer. Another aspect of the invention disclosed herein is a method of classifying 2 human
test subject as more likely to have colorectal cancer than to not have colorectal cancer, the
method comprising: (a) determining a level of RNA encoded by a TNFAIP6 gene in blood of
the test subject, thereby generating test data; (b) providing negative control data representing
a level of RNA encoded by the gene in blood of human contro! subjects not having colorectal
cancer; and (c) applying to the test data and to the negative control data a mathematical
formula for generating a value indicating whether the level of RNA encoded by the gene in
blood of the test subject is higher than the level of RNA encoded by the gene in blood of
human control subjects not having colorectal cancer, where an indication by the value that
the level of RNA encoded by the gene in biood of the test subject is higher than the level of
RNA encoded by the gene in blood of human control subjects not having colorectal cancer
classifies the test subject as more likely to have colorectal cancer than to not have colorectal
cancer. Another aspect of the invention disclosed herein is a method of classifying a human
test subject as more likely to have colorectal cancer than to not have colorectal cancer, the
method comprising:(a) determining a leve] of RNA encoded by a VNN1 gene in blood of the
test subject, thereby generating test data; (b) providing negative control data representing a

level of RNA encoded by the gene in blood of human control subjects not having colorectal
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cancer; and {c) applying to the test data and to the negative control data a mathematical
formula for generating a value indicating whether the level of RNA encoded by the gene in
blood of the test subject is higher than the level of RNA encoded by the gene in blood of
human control subjects not having colorectal cancer, where an indication by the value that
the level of RNA encoded by the gene in blood of the test subject is higher than the level of
RNA encoded by the gene in blood of human control subjects not having colorectal cancer
classifies the test subject as more likely to have colorectal cancer than to not have colorectal
cancer.

An embodiment of the methods of classifying a human test subject as more likely to
have colorectal cancer than to not have colorectal cancer of the invention includes
determining of the level of RNA encoded by the gene in blood of the test subject is effected
by determining the level of RNA encoded by the gene in a blood sample isolated from the
test subject. An embodiment of the invention’s methods of classifying a human test subject as
more likely to have colorectal cancer than to not have colorectal cancer of the invention
includes further determining levels of RNA encoded by the gene in blood of a population of -
human subjects not having colorectal cancer, thereby providing the negative control data
representing the levels of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer. An embodiment of the invention’s methods of classifying a human
test subject as more likely to have colorectal cancer than to not have colorectal cancer of the
invention includes where the level of RNA encoded by the gene in blood of the test subject is
determined via quantitative reverse transcriptase-polymerase chain reaction analysis. An
embodiment of the invention’s methods of classifying a human test subject as more likely to
have colorectal cancer than to not have colorectal cancer of the invention includes where the
level of RNA encoded by the gene in blood of the test subject and the levels of RNA encoded
by the gene in blood of the control subjects are determined via the same method. An
embodiment of the invention’s methods of classifying a human test subject as more likely to
have colorectal cancer than to not have colorectal cancer of the invention includes where the
level of RNA encoded by the gene in blood of the test subject is determined as a ratio to a
level of RNA encoded by ACTB in blood of the test subject. In an aspect of this
embodiment, the level of RNA encoded by the gene in blood of the test subject and the level
of RNA encoded by ACTB in blood of the test subject are determined via duplex quantitative
reverse transcriptase-polymerase chain reaction analysis of RNA encoded by the gene and of

RNA encoded by ACTB. An embodiment of the invention’s methods of classifying a human
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test subject as more likely to have colorectal cancer than to not have colorectal cancer
includes where the level of RNA encoded by the gene in blood of the test subject is
determined as a ratio to a level of RNA encoded by IL2RB in blood of the test subject, and/or
where the level of RNA encoded by the gene in blood of the test subject and the level of
RNA encoded by IL2RB in blood of the test subject are determined via duplex quantitative
reverse transcriptase-polymerase chain reaction analysis of RNA encoded by the gene and of
RNA encoded by IL2RB.

Another aspect of the invention disclosed herein is a computer-based method of
classifying a human test subject as more likely to have colorectal cancer than to not have
colorectal cancer, the method comprising computer-implemented steps of: (a) applying to test
data representing a level of RNA encoded by a ANXA3 gene in blood of the test subject and
to negative control data representing a level of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer a mathematical formula for genefating a value
indicating whether the level of RNA encoded by the gene in blood of the test subject 1s
higher than the level of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer; and (b) outputting the value, where an indication by the value that
the level of RNA encoded by the gene in blood of the test subject is higher than the level of
RNA encoded by the gene in blood of human control subjects not having colorectal cancer
classifies the test subject as more likely to have colorectal cancer than to not have colorectal
cancer. Another aspect of the invention disclosed herein is a computer-based method of
classifying a human test subject as more likely to have colorectal cancer than to not have
colorectal cancer, the method comprising computer-implemented steps of: (a) applying to test
data representing a level of RNA encoded by a CLEC4D gene in blood of the test subject and
to negative control data representing a level of RNA encoded by the gene in biood of human
control subjects not having colorectal cancer a mathematical formula for generafing a value
indicating whether the level of RNA encoded by the gene in blood of the test subject is
higher than the level of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer; and (b) outputting the value, where an indication by the value that
the level of RNA encoded by the gene in blood of the test subject is higher than the level of
RNA encoded by the gene in blood of human control subjects not having colorectal cancer
classifies the test subject as more likely to have colorectal cancer than to not have colorectal
cancer. Another aspect of the invention disclosed herein is a computer-based method of

classifying a human test subject as more likely to have colorectal cancer than to not have
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colorectal cancer, the method comprising computer-implemented steps of: (a) applying to test
data representing a level of RNA encoded by a IL2RB gene in blood of the test subject and to
negative control data representing a level of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer a mathematical formula for generating a value
indicating whether the level of RNA encoded by the gene in blood of the test subject is
higher than the level of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer; and (b) outputting the value, where an indication by the value that
the level of RNA encoded by the gene in blood of the test subject is lower than the level of
RNA encoded by the gene in blood of human control subjects not having colorectal cancer
classifies the test subject as more likely to have colorectal cancer than to not have colorectal
cancer. Another aspect Vof the invention disclosed herein is a computer-based method of
classifying a human test subject as more likely to have colorectal cancer than to not have
colorectal cancer, the method comprising computer-implemented steps of: (a) applying to test
data representing a level of RNA encoded by a LMNBI1 gene in blood of the test subject and
to negative control data representing a level of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer a mathematical formula for generating a value
indicating whether the level of RNA encoded by the gene in blood of the test subject is
higher than the level of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer; and (b) outputting the value, where an indication by the value that
the level of RNA encoded by the gene in blood of the test subject is higher than the level of
RNA encoded by the gene in blood of human control subjects not having colorectal cancer
classifies the test subject as more likely to have colorectal cancer than to not have colorectal
cancer. Another aspect of the invention disclosed herein is a computer-based method of
classifying a human test subject as more likely to have colorectal cancer than to not have
colorectal cancer, the method comprising computer-implemented steps of: (a) applying to test
data representing a level of RNA encoded by a PRRG4 gene in blood of the test subject and
to negative control data representing a level of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer a mathematical formula for generating a value
indicating whether the level of RNA encoded by the gene in blood of the test subject is
higher than the level of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer; and (b) outputting the value, where an indication by the value that
the level of RNA encoded by the gene in blood of the test subject is lower than the level of

RNA encoded by the gene in blood of human control subjects not having colorectal cancer
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classifies the test subject as more likely to have colorectal cancer than to not have colorectal
cancer. Another aspect of the invention disclosed herein is a computer-based method of
classifying a human test subject as more likely to have colorectal cancer than to not have
colorectal cancer, the method comprising computer-implemented steps of: (a) applying to test
data representing a level of RNA encoded by a TNFAIP6 gene in blood of the test subject
and to negative control data representing a level of RNA encoded by the gene in blood of
human control subjects not having colorectal cancer a mathematical formula for generating a |
value indicating whether the level of RNA encoded by the gene in blood of the test subject is
higher than the level of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer; and (b) outputting the value, where an indication by the value that
the Jevel of RNA encoded by the gene in blood of the test subject is lower than the level of
RNA encoded by the gene in blood of human control subjects not having colorectal cancer
classifies the test subject as more likely to have colorectal cancer than to not have colorectal
cancer. Another aspect of the invention disclosed herein is a computer-based method of
classifying a human test subject as more likely to have colorectal cancer than to not have
colorectal cancer, the method comprising computer-implemented steps of: (a) applying to test
data representing a level of RNA encoded by a VNNI gene in blood of the test subject and to
negative control data representing a level of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer a mathematical formula for generating a value
indicating whether the level of RNA encoded by the gene in blood of the test subject is
higher than the level of RNA encoded by the gene in bloed of human control subjects not
having colorectal cancer; and (b) outputiing the value, where an indication by the value that
the level of RNA encoded by the gene in blood of the test subject is lower than the level of
RNA encoded by the gene in blood of human control éubjects not having colorectal cancer
classifies the test subject as more likely to have colorectal cancer than to not have colorectal
cancer.

An embodiment of the invention’s computer-based methods of classifying a human
test subject as more likely fo have colorectal cancer than to not have colorectal cancer,
includes where the level of RNA encoded by the gene in blood of the test subject is
determined via quantitative reverse transcriptase-polymerase chain reaction analysis. An
embodiment;of the invention’s computer-based methods of classifying a human test subject
as more likely to have colorectal cancer than to not have colorectal cancer, includes where

the level of RNA encoded by the gene in blood of the test subject and the levels of RNA
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encoded by the gene in blood of the control subjects are determined via the same method. An
embodiment of the invention’s computer-based methods of classifying a human test subject
as more likely to have colorectal cancer than to not have colorectal cancer, includes where
the level of RNA encoded by the gene in blood of the test subject is determined as a ratio to a
level of RNA encoded by ACTB in blood of the test subject. An aspect of this embodiment
includes where the level of RNA encoded by the gene in blood of the test subject and the
level of RNA encoded by ACTB in blood of the test subject are determined via duplex
quantitative reverse transcriptase-polymerase chain reaction analysis of RNA encoded by the
gene and of RNA encoded by ACTB. An embodiment of the invention’s computer-based
methods of classifying a human test subject as more likely to have colorectal cancer than to
not have colorectal cancer, includes where the level of RNA encoded by the gene in blood
of the test subject is determined as a ratio to a level of RNA encoded by IL2RB in blood of
the test subject. An aspect of this embodiment includes where the level of RNA encoded by
the gene in blood of the test subject and the level of RNA encoded by IL2RB in blood of the
test subject are determined via duplex quantitative reverse transcriptase-polymerase chain
reaction analysis of RNA encoded by the gene and of RNA encoded by IL2RB.

Another aspect of the invention disclosed herein is a method of classifying a human
test subject as more likely to have colorectal cancer than to not have colorectal cancer, the
method compnsing, for each gene of a set of one or more genes selected from the group
consisting of ANXA3, CLEC4D, IL2ZRB, LMNB!, PRRG4, TNFAIP6 and VNNLI: (a)
determining a level of RNA encoded by the gene ‘in blood of the test subject, thereby
generating test data; (b) providing negative control data representing levels of RNA encoded
by the gene in blood of human control subjects not having colorectal cancer; and (c) applying
to the test data and to the negative control data a mathematical formula for generating a value
indicating, for ANXA3, CLEC4D, LMNBI1, PRRG4, TNFAIP6 and VNNI, whether the
level of RNA encoded by the gene in blood of the test subject is higher than the level of RNA
encoded by the gene in blood of human control subjects not having colorectal cancer, and
indicating, for IL2RB, whether the level of RNA encoded by the gene in blood of the test
subject is lower than the level of RNA encoded by the gene in blood of human control

subjects not having colorectal cancer, where, for ANXA3, CLEC4D, LMNBI, PRRG4,

~ TNFAIP6 and VNNI, an indication by the value that the level of RNA encoded by the gene

in blood of the test subject is higher than the level of RNA encoded by the gene in blood of

human control subjects not having colorectal cancer classifies the test subject as more likely
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to have colorectal cancer than to not have colorectal cancer, and where, for IL2RB, an
indication by the value that the level of RNA encoded by the gene in blood of the test subject
is Jower than the level of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer classifies the test subject as more likely to have colorectal cancer
than to not have colorectal cancer. An embodiment of this aspect includes determining of the
level of RNA encoded by the gene in blood of the test subject is effected by determining the
level of RNA encoded by the gene in a blood sample isolated from the test subject. Another
embodiment of this aspect includes further comprising determining levels of RNA encoded
by the gene in blood of a population of human subjects having colorectal cancer, thereby
providing the positive control data representing the levels of RNA encoded by the gene in
blood of human control subjects having colorectal cancer, and determining levels of RNA
encoded by the gene in blood of a population of human subjects not having colorectal cancer,
thereby providing the negative control data representing the levels of RNA encoded by the
gene in blood of human control subjects not having colorectal cancer. Anther embodiment of
this aspect includes where the level of RNA encoded by the gene in blood of the test subject
1s determined via quantitative reverse transcriptase-polymerase chain reaction analysis. An
embodiment of this aspect includes where the level of RNA encoded by the gene in blood of
the test subject and the levels of RNA encoded by the gene in blood of the control subjects
are determined via the same method. An embodiment of this aspect includes where the level
of RNA encoded by the gene in blood of the test subject is determined as a ratio to a level of
RNA encoded by ACTB in blood of the test subject. An further embodiment includes where
the level of RNA encoded by .the gene in blood of the test subject and the level of RNA
encoded by ACTB in blood of the test subject are determined via duplex quantitative reverse
transcriptase-polymerase chain reaction analysis of RNA encoded by the gene and of RNA
encoded by ACTB. An embodiment of this aspect includes where the set of one or more
genes is a set of one or more genes selected from the group consisting of ANXA3, CLEC4D,
LMNBI1, PRRG4, TNFAIP6 and VNNI, and where the level of RNA encoded by the gene
in blood of the test subject is determined as a ratio to a level of RNA. encoded by IL2RB in
blood of the test subject. An embodiment of this aspect includes where the level of RNA
encoded by the gene in blood of the test subject and the level of RNA encoded by IL2RB in
blood of the test subject are determined via duplex quantitative reverse transcriptase-
polymerase chain reaction analysis of RNA encoded by the gene and of RNA encoded by
IL2RB.
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Another aspect of the invention disclosed herein is a computer-based method of
classifying a human test subject as more likely to have colorectal cancer than to not have
colorectal cancer, the method comprising, for each gene of a set of one or more genes
selected from the group consisting of ANXA3, CLEC4D, IL2RE, LMNB1, PRRG4,
TNFAIP6 and VNN1, computer-implemented steps of: (a) applying to test data representing
a level of RNA encoded by the gene in blood of the test subject and to negative contro} data
representing a level of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer, a formula for calculating a value indicating, for ANXA3, CLEC4D,
LMNB1, PRRG4, TNFAIP6 and VNN1, whether the level of RNA encoded by the gene in
blood of the test subject is higher than the level of RNA encoded by the gene in blood of
human control subjects not having colorectal cancer, and indicating, for IL2RB, whether the
level of RNA encoded by the gene in blood of the test subject is lower than the level of RNA
encoded by the gene in blood of human control subjects not having colorectal cancer, where,
for ANXA3, CLEC4D, LMNB1, PRRG4, TNFAIP6 and VNNI, an indication that the level
of RNA encoded by the gene in blood of the test subject is higher than the level of RNA
encoded by the gene in blood of human control subjects not having colorectal cancer
classifies the test subject as more likely to have colorectal cancer than to not have colorectal
cancer, and where, for IL2ZRB, an indication that the level of RNA encoded by the gene in
blood of the test subject is lower than the level of RNA encoded by the gene in blood of
human control subjects not having colorectal cancer classifies the test subject as more likely
to have colorectal cancer than to not have colorectal cancer. An embodiment of this aspect of
the invention disclosed herein includes where the level of RNA encoded by the gene in
blood of the test subject is determined via quantitative reverse transcriptase-polymerase chain
reaction analysis. Another embodiment of this aspect of the invention disclosed herein
includes where the level of RNA -encoded by the gene in blood of the test subject and the
levels of RNA encoded by the gene in blood of the control subjects are determined via the
same method. Another embodiment of this aspect of the invention disclosed herein includes
where the level of RNA encoded by the gene in blood of the test subject is determined as a
ratio to a level of RNA encoded by ACTB in blood of the test subject. In a further
embodiment of this embodiment of the invention as disclosed herein is where the level of
RNA encoded by the gene in blood of the test subject and the level of RNA encoded by
ACTB in blood of the test subject are determined via duplex quantitative reverse

transcriptase-polymerase chain reaction analysis of RNA encoded by the gene and of RNA
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encoded by ACTB. Another embodiment of this aspect of the invention disclosed herein
includes where the set of one or more genes is a set of one or more genes selected from the
group consisting of ANXA3, CLEC4D, LMNB1, PRRG4, TNFAIP6 and VNNI, and where
the level of RNA encoded by the gene in blood of the test subject is determined as a ratio to a
level of RNA encoded by IL2RB in blood of the test subject. In a further embodiment of this
embodiment of the invention as disclosed herein, the level of RNA encoded by the gene in
blood of the test subject and the level of RNA encoded by IL2RB in blood of the test subject
are determined via duplex quantitative reverse transcriptase-polymerase chain reaction
analysis of RNA encoded by the gene and of RNA encoded by IL2RB. In a further
embodiment of this embodiment of the invention as disclosed herein, the set of one or more
genes consists of PRRG4. In a further embodiment of this embodiment of the invention as
disclosed herein, the set of one or more genes consists of IL2RB and PRRG4.

Another aspect of the invention disclosed herein is a kit comprising packaging and
containing, for each gene of a set of two or more genes selected from the group consisting of
ACTB, ANXA3, CLEC4D, IL2RB, LMNBI1, PRRG4, TNFAIP6 and VNNI, a primer set
capable of generating an amplification product of DNA complementary to RNA encoded, in
a human subject, only by the gene. In an embodiment of this aspect of the invention disclosed
herein, the kit further containing two or more components selected from the group consisting
of a thermostable polymerase, a reverse transcriptase, deoxynucleotide triphosphates,
nucleotide triphosphates and enzyme buffer. In another embodiment of this aspect of the
invention disclosed herein, the kit further contains at least one labelled probe capable of
selectively hybridizing to either a sense or an antisense strand of the amplification product.
In another embodiment of this aspect of the invention disclosed herein, the set of one or more
genes of the kit consists of ACTB and one or more genes selected from the group consisting
of ANXA3, CLEC4D, IL2RB, LMNBI!, PRRG4, TNFAIP6 and VNNI1. In another
embodiment of this aspect of the invention disclosed herein, the set of one or more genes of
the kit consists of ACTB and ANXA3. In another embodiment of this aspect of the invention
disclosed herein, the set of one or more genes of the kit consists of ACTB and CLEC4D. In
another embodiment of this aspect of the invention disclosed herein, the set of one or more
genes of the kit consists of ACTB and IL2RB. In another embodiment of this aspect of the
invention disclosed herein, the set of one or more genes of the kit consists of ACTB and
LMNBI1. In another embodiment of this aspect of the invention disclosed herein, the set of

one or more genes of the kit consists of ACTB and PRRG4. In another embodiment of this
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aspect of the invention disclosed herein, the set of one or more genes of the kit consists of
ACTB and TNFAIP6. In another embodiment of this aspect of the invention disclosed
herein, the set of one or more genes of the kit consists of ACTB and VNNI. In another
embodiment of this aspect of the invention disclosed herein, the set of one or more genes of
the kit consists of IL2RB and one or more genes selected from the group consisting of
ANXA3, CLEC4D, LMNB1, PRRG4, TNFAIP6 and VNNI. In another embodiment of this
aspect of the invention disclosed herein, the set of one or more genes of the kit consists
IL2RB and ANXA3. In another embodiment of this aspect of the invention disclosed herein,
the set of one or more genes of the kit consists of IL2RB and CLECA4D. In another
embodiment of this aspect of the invention disclosed herein, the set of one or more genes of
the kit consists of IL2RB and LMNB1. In another embodiment of this aspect of the invention
disclosed herein, the set of one or more genes of the kit consists of IL2RB and PRRG4. In
another embodiment of this aspect of the invention disclosed herein, the set of one or more
genes of the kit consists of IL2RB and TNFAIP6. In another embodiment of this aspect of
the invention disclosed herein, the set of one or more genes of the kit consists of IL2RB and
VNNI1.

* Another aspect of the invention disclosed herein is a method of determining whether
a test subject is at an increased risk of having colorectal cancer relative to the general
population, comprising: (a) obtaining a test sample of blood from the subject; and (i)
determining a level of RNA encoded by a annexin A3 (ANXA3) gene in the test sample of
blood, (ii) comparing the level of RNA encoded by ANXA3 as determined in step (i) with a
level of the RNA encoded by the gene in control samples of blood; and (b) concluding that
the subject is at an increased risk of having colorectal cancer relative to the general
population if the level of RNA encoded by the gene in the test sample of blood is higher than
in the control samples of blood. Another aspect of the invention disclosed herein is a
method of determining whether a test subject is at an increased risk of having colorectai
cancer relative to the general population, comprising: (a) obtaining a test sample of blood
from the subject; and (i) determining a level of RNA encoded by a C-type lectin domain
family 4, member D (CLEC4D) gene in the test sample of blood, (if) comparing the level of
RNA encoded by the gene as determined in step (i) with the level of the RNA encoded by the
gene in control samples of blood; and (b) concluding that the subject is at an increased risk
of having colorectal cancer relative to the general population if the level of RNA encoded by
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aspect of the invention disclosed herein is a method of determining whether a test subject is
at an increased risk of having colorectal cancer relative to the general population, comprising:
(a) obtaining a test sample of blood from the subject; and (i) determining a level of RNA
encoded by a interleukin 2 receptor, beta (IL2RB) gene in the test sample of blood, (ii)
comparing the level of RNA encoded by the gene as determined in step (i) with the level of
the RNA encoded by the gene in control samples of blood; and (b) concluding that the
subject is at an increased risk of having colorectal cancer relative to the general population if
the level of RNA encoded by the gene in the test sample of blood is lower than in the
control samples of blood. Another aspect of the invention disclosed herein is a method of
determining whether a test subject is at an increased risk of having colorectal cancer relative
to the general population, comprising: (a) obtaining a test sample of blood from the subject;
and (i) determining a level of RNA encoded by a lamin B1 (LMNB1) gene in the test sample
of blood, (ii) comparing the level of RNA encoded by the gene as determined in step (i)
with the level of the RNA encoded by the gene in control samples of blood; and (b)
concluding that the subject is at an increased risk of having colorectal cancer relative to the
general population if the level of RNA encoded by the gene in the test sample of blood is
higher than in the control samples of blood. Another aspect of the invention disclosed herein
is a method of determining whether a test subject is at an increased risk of having colorectal
cancer relative to the general population, comprising: (a) obtaining a test sample of blood
from the subject; and (i) determining a level of RNA encoded by a proline rich Gla (G
carboxyglutamic acid) 4 (transmembrane) (PRRG4) gene in the test sample of bloed, (ii)
comparing the level of RNA encoded by the gene as determined in step (i) with the level of
the RNA encoded by the gene in control samples of blood; and (b) concluding that the
subject is at an increased risk of having colorectal cancer relative to the general population if
the level of RNA encoded by the gene in the test sample of blood is higher than in the
conirol samples of blood. Another aspect of the invention disclosed herein is a2 method of
determining whether a test subject is at an increased risk of having colorectal cancer relative
to the general population, comprising: (a) obtaining a test sample of blood from the subject;
and (i) determining a level of RNA encoded by a tumor necrosis factor, alpha induced protein
6 gene (TNFAIP6) in the test sample of blood, (ii) comparing the level of RNA encoded by
the gene as determined in step (i) with the level of the RNA encoded by the gene in control
samples of blood; and (b) concluding that the subject is at an increased risk of having
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in the test sample of blood is higher than in the control samples of blood. Another aspect of
the invention disclosed herein is a method of determining whether a test subject is at an
increased risk of having colorectal cancer relative to the general population, comprising: (a)
obtaining a test sample of blood from the subject; and (i) determining a 1évci of RNA
encoded by a vanin 1 (VNNI1) gene in the test sample of blood, (ii) comparing the level of
RNA encoded by the gene as determined in step (i) with the level of the RNA encoded by
the gene in control samples of blood; and (b) concluding that the subject is at an increased
nisk of having colorectal cancer relative to the general population if the level of RNA
encoded by the gene in the test sample of blood is higher than in the control samples of
blood. In an embodiment of any one of these eight aspects these methods of determining
whether a test subject is at an increased risk of having colorectal cancer relative to the general
population, the control samples are from individuals who have been diagnosed as not having
colorectal cancer.

Another aspect of the invention disclosed herein is a method of determining whether
a test subject is at an increased risk of having colorectal cancer relative to the general
population, comprising: (a) obtaining a test sample of blood from the subject; and for each
gene of a set of genes selected from the group consisting of : ANXA3, CLEC4D, IL2RB,
LMNBI, PRRG4, TNFAIP6 and VNN1, (i} determining a level of RNA encoded by the gene
in the test sample of blood, thereby generating test data; and (ii) applying to the test data and
to control data representing a level of RNA encoded by the gene in one or more control
samples of blood a mathematical formula for generating a value indicating, for ANXA3,
CLEC4D, LMNBI1, PRRG4, TNFAIP6 and VNN1, whether the level of RNA encoded by the
gene in the test sample of blood is higher than in the control samples of blood, and, for
IL2RB, whether the level of RNA encoded by the gene in the test sample of blood is lower
than in the control samples of blood; and (b) concluding that the subject is at an increased
risk of having colorectal cancer relative to the general population if, for ANXA3, CLEC4D,
LLMNBI, PRRG4, TNFAIP6 and VNNI, the value indicates that the level of RNA encoded
by the gene in the test sample of blood is higher than in the control samples of blood, and
concluding that the subject is at an increased risk of having colorectal cancer relative to the
general population if, for IL2RB, the value indicates that the level of RNA encoded by the
gene in the test sample of blood is lower than in the control samples of blood. Another
aspect of the invention disclosed herein is an isolated composition comprising a blood sample
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consisting of RNA encoded by an ANXA3 gene, cDNA complementary to the RNA, an
oligonucleotide which specifically hybridizes to the ¢cDNA or the RNA under stringent
conditions, a primer set capable of generating an amplification product of the ¢DNA
complementary to RNA, and an amplification product of the cDNA. One embodiment of this
composition further comprises a nucleic acid molecule selected from one or more of the
group consisting of RNA encoded by one or more genes selected from the group of genes
consisting of CLEC4D, IL2RB, LMNBI1, PRRG4, TNFAIP6 and VNNI1, c¢cDNA
complementary to the RNA of the group of genes, an oligonucleotide which specifically
hybridizes to the cDNA complementary to the RNA of the group of genes or to the RNA of
the group of genes under stringeht conditions, a primer set capable of generating an
amplification product of the ¢cDNA complementary to RNA of the group of genes, and an
amplification product of the cDNA of the RNA of the group of genes. Another aspect of
the invention disclosed herein is an isolated composition comprising a blood sample from a
test subject and a nucleic acid molecule selected from one or more of the group consisting of
RNA encoded by a CLEC4D gene, cDNA complementary to the RNA, an oligonucleotide
which specifically hybridizes to the cDNA or the RNA under stringent conditions, a primer
set capable of generating an amplification product-of the cDNA complementary to RNA, and
an amplification product of the cDNA. One embodiment of this composition further
comprises a nucleic acid molecule selected from one or more of the group consisting of RNA
encoded by one or more genes selected from fhe group of genes consisting of ANXA3,
IL2RB, LMNB1, PRRG4, TNFAIP6 and VNN1, cDNA complementary to the RNA of the
group of genes, an diigonucleotide which specifically hybridizes to the ¢DNA
complementary to the RNA of the group of géues or to the RNA of the group of genes under
stringent conditions, a primer set capable of generating an amplification product of the cDNA
complementary to RNA of the group of genes, and an amplification product of the ¢cDNA of
the RNA of the group of genes. Another aspect of the invention disclosed herein is an
isolated composition comprising a blood sample from a test subject and a nucleic acid
molecule selected from one or more of the group consisting of RNA encoded bya IL2RB
gene, cDNA complementary to the RNA, an oligonucleotide which specifically hybridizes to
the cDNA or the RNA under stringent conditions, a primer set capable of generating an
amplification product of the cDNA complementary to RNA, and an amplification product of
the cDNA. One embodiment of this composition further comprises a nucleic acid molecule
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selected from the group of genes consisting of ANXA3, CLEC4D, LMNBI, PRRG4,
TNFAIP6 and VNNI, ¢DNA complementary to the RNA of the group of genes, an
oligonucleotide which specifically hybridizes to the cDNA complementary to the RNA of
the group of genes or to the RNA of the group of genes under stringent conditions, a primer
set capable of generating an amplification product of the ¢cDNA complementary to RNA of
the group of genes, and an amplification product of the ¢DNA of the RNA of the group of
genes.  Another aspect of the invention disclosed herein is an isolated composition
comprising a blood sample from a test subject and a nucleic acid molecule selected from one
or more of the group consisting of RNA encoded by a LMNB1 gene, cDNA complementary
to the RNA, an oligonucleotide which specifically hybridizes to the ¢cDNA or the RNA under
stringent conditions, a primer set capable of generating an amplification product of the
cDNA complementary to RNA, and an amplification product of the ¢cDNA. One
embodiment of this composition further comprises a nucleic acid molecule selected from one
or more of the group consisting of RNA encoded by one or more genes selected from the
group of genes consisting of ANXA3, CLEC4D, IL2RB, PRRG4, TNFAIP6 and VNNI,
¢DNA  complementary to the RNA of the group of genes, an oligonucleotide which
specifically hybridizes to the cDNA complementary to the RNA of the group of genes or to
the RNA of the group of genes under stringent conditions, a primer set capable of generating
an amplification product of the cDNA complementary to RNA of the group of genes, and an
amplification product of the cDNA of the RNA of the group of genes. Another aspect of the
nvention disclosed herein is an isolated composition comprising a blood sample from a test
subject and a nucleic acid molecule selected from one or more of the group consisting of
RNA encoded by a PRRG4 gene, cDNA complementary to the RNA, an oligonucleotide
which specifically hybﬁdizes to the ¢cDNA or the RNA under stringent conditions, a primer
set capable of generating an amplification product of the cDNA complementary to RNA, and
an amplification product of the cDNA. One embodiment of this composition further
comprises nucleic acid molecule selected from one or more of the group consisting of RNA
encoded by one or more genes selected from the group of genes consisting of ANXA3,
CLECA4D, IL2RB, LMNBI1, TNFAIP6 and VNN1, cDNA complementary to the RNA of the
group of genes, an oligonucleotide which specifically hybridizes to the cDNA
complementary to the RNA of the group of genes or to the RNA of the group of genes under
stringent conditions, a primer set capable of generating an-amplification product of the cDNA

complementary to RNA of the group of genes, and an amplification product of the cDNA of
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the RNA of the group of genes. Another aspect of the invention disclosed herein is an
isolated composition comprising a blood sample from a test subject and a nucleic acid
molecule selected from one or more of the group consisting of RNA encoded by a TNFAIP6
gene, cDNA complementary to the RNA, an oligonucleotide which specifically hybridizes to
the cDNA or the RNA under stringent conditions, a primer set capable of generating an.
amplification product of the ¢cDNA complementary to RNA, and an amplification product of
the cDNA. One embodiment of this composition further comprises a nucleic acid molecule
selected from one or more of the group consisting of RNA encoded by one or more génes
selected from the group of genes consisting of ANXA3, CLEC4D, IL2RB, LMNBI, PRRG4,
and VNNI, cDNA complementary to the RNA of the group of genes, an oligonucleotide
which specifically hybridizes to the cDNA complementary to the RNA of the group of genes
or to the RNA of the group of genes under stringent conditions, a primer set capable of
generating an amplification product of the cDNA complementary to RNA of the group of
genes, and an amplification product of the cDNA of the RNA of the group of genes. Another
aspect of the invention disclosed herein is an isolated composition comprising a blood sample
from a test subject and a nucleic acid molecule selected from one or more of the group
consisting of RNA encoded by a VNNI gene, cDNA complementary to the RNA, an
oligonucleotide which specifically hybridizes to the ¢cDNA or the RNA under stringent
conditions, a primer set capable of generating an amplification product of the c¢DNA
complementary to RNA, and an amplification product of the cDNA. One embodiment of this
composition further comprises a nucleic acid molecule selected from one or more of the
group consisting of RNA encoded by one or more genes selected from the group of genes
consisting of ANXA3, CLEC4D, IL2RB, LMNBI1, PRRG4, and TNFAIP6, cDNA
complementary to the RNA of the group of genes, an oligonucleotide which specifically
hybridizes to the cDNA complementary to the RNA of the group of genes or to the RNA of
the group of genes under stringent conditions, a primer set capable of generating an
amplification product of the cDNA complementary to RNA of the group of genes, and an
ampliﬁcation product of the cDNA of the RNA of the group of genes.

Another aspect of the invention disclosed herein is an isolated composition
comprising an isolated nucleic acid molecule of a blood sample from a test subject, where the
nucleic acid molecule is selected from one or more of the group consisting of RNA encoded
by an ANXA3 gene, cDNA complementary to the RNA, an oligonucleotide which
specifically hybridizes to the cDNA or the RNA under stringent conditions, a primer set
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capable of generating an amplification product of the cDNA complementary to RNA, and an
amplification product of the cDNA. One embodiment of this composition further comprises
a nucleic acid molecule selected from.one or more of the group consisting of RNA encoded
by one or more genes selected from the group of genes consisting of CLEC4D, 1L2RB,
LMNBI, PRRG4, TNFAIP6 and VNNI, cDNA complementary to the RNA of the group of
genes or the complement thereof, an oligonucleotide which specifically hybridizes to the
cDNA complementary to the RNA of the group of genes or to the RNA of the group of genes
under stringent conditions, a primer set capable of generating an amplification product of the
cDNA complementary to RNA of the group of genes, and an amplification product of the
cDNA of the RNA of the group of genes. Another aspect of the invention disclosed herein is
an isolated composition comprising an isolated nucleic acid molecule of a blood sample
from a test subject, where the nucleic acid molecule is selected from one or more of the group
consisting of RNA encoded by an CLEC4D gene, cDNA compiementary to the RNA, an
ohgonucleotide which specifically hybridizes to the cDNA or the RNA under stringent
conditions, a primer set capable of generating an amplification product of the cDNA
complementary to RNA, and an amplification product of the cDNA. One embodiment of this
composition further comprises a nucleic acid molecule selected from one or more of the
group consisting of RNA encoded by one or more genes selected from the group of genes
consisting of ANXA3, IL2RB, LMNBI, PRRG4, TNFAIP6 and VNN, c¢DNA
complementary to the RNA of the group of genes or the complement thereof, an
oligonucleotide which specifically hybridizes to the cDNA complementary to the RNA of the
group of genes or to the RNA of the group of genes under stringent conditions, a primer set
capable of generating an amplification product of the cDNA complementary to RNA of the
group of genés, and an ampliﬁcatioh product of the cDNA of the RNA of the group of genes.
Another aspect of the invention disclosed herein is an isolated composition comprising an
isolated nucleic acid molecule of a blood sample from a test subject, where the nucleic acid
molecule is selected from one or more of the group consisting of RNA encoded by an
IL2ZRB gene, cDNA complementary to the RNA, an oligonucleotide which specifically
hybridizes to the cDNA or the RNA under stringent conditions, a primer set capable of
generating an amplification product of the c¢cDNA complementary to RNA, and an
amplification product of the cDNA. One embodiment of this composition further comprises
a nucleic acid molecule selected from one or more of the group consisting of RNA encoded
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LMNBI, PRRG4, TNFAIP6 and VNN1, ¢cDNA complementary to the RNA of the group of
genes or the complement thereof, an oligonucleotide which specifically hybridizes to the
cDNA complementary to the RNA of the group of genes or to the RNA of the group of genes
under stringent conditions, a primer set capable of generating an amplification product of the
c¢DNA complementary to RNA of the group of genes, and an amplification product of the
cDNA of the RNA of the group of genes. Another aspect of the invention disclosed herein is
an isolated composition comprising an isolated nucleic acid molecule of a blood sample
from a test subject, where the nucleic acid molecule is selected from one or more of the group
consisting of RNA encoded by an LMNBI gene, cDNA complementary to the RNA, an
oligonucleotide which specifically hybridizes to the ¢cDNA or the RNA under stringent
conditions, a primer set capable of generating an amplification product of the cDNA -
complementary to RNA, and an amplification product of the cDNA. One embodiment of this
composition further comprises a nucleic acid molecule selected from one or more of the
group consisting of RNA encoded by one or more genes selected from the group of genes
consisting of ANXA3, CLEC4D, IL2RB, PRRG4, TNFAIP6 and VNNI1, cDNA
complementary to the RNA of the group of genes or the complement thereof, an
oligonucleotide which specifically hybridizes to the cDNA complementary to the RNA of the
group of genes or to the RNA of the group of genes under stringent conditions, a primer set
capable of generating an amplification product of the cDNA complementary to RNA of the
group of genes, and an amplification product of the cDNA of the RNA of the group of genes.
Another aspect of the invention disclosed herein is an isolated composition comprising an
isolated nucleic acid molecule of a blood sample from a test subject, where the nucleic acid
molecule is selected from one or more of the group consisting of RNA encoded by a
PRRG4, gene, cDNA complementary to the RNA, an oligonucleotide which specifically
hybridizes to the ¢cDNA or the RNA under stringent conditions, a primer set capable of
generating an amplification product of the ¢DNA complementary to RNA, and an
amplification product of the cDNA. One embodiment of this composition further comprises
a nucleic acid molecule selected from one or more of the group consisting of RNA encoded
by one or more genes selected from the group of genes consisting of ANXA3, CLEC4D,
IL2RB, LMNB1, TNFAIP6 and VNN1, cDNA complementary to the RNA of the group of
genes or the complement thereof, an oligonucleotide which specifically hybridizes to the
cDNA complementary to the RNA of the group of genes or to the RNA of the group of genes

under stringent conditions, a primer set capable of generating an amplification product of the
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cDNA complementary to RNA of the group of genes, and an amplification product of the
¢DNA of the RNA of the group of genes. Another aspect of the invention disclosed herein is
an isolated composition comprising an isolated nucleic acid molecule of a blood sample from
a test subject, where the nucleic acid molecule is selected from one or more of the group
consisting of RNA encoded by a TNFAIP6 gene, cDNA complementary to the RNA, an
oligonucleotide which specifically hybridizes to the cDNA or the RNA under stringent
conditions, a primer set capable of generating an amplification product of the ¢cDNA
complementary to RNA, and an amplification product of the cDNA. One embodiment of this
composition further comprises a nucleic acid molecule selected from one or more of the
group consisting of RNA encoded by one or more genes selected from the group of genes
consisting of ANXA3, CLEC4D, IL2RB, LMNBI, PRRG4, and VNNI, c¢DNA
complementary to the RNA of the group of genes or the complement thereof, an
oligonucleotide which specifically hybridizes to the cDNA complementary to the RNA of the
group of genes or to the RNA of the group of genes under stringent conditions, a primer set
capable of generating an amplification product of the ¢cDNA complementary to RNA of the
group of genes, and an amplification product of the cDNA of the RNA of the group of genes.
An isolated composition comprising a blood sample from a test subject and a nucleic acid
molecule selected from one or more of the group consisting of RNA encoded by a VNNI1
gene, cDNA complementary to the RNA, an oligonucleotide which specifically hybridizes to
the cDNA or the RNA under stringent conditions, a primer set capable of generating an
amplification product of the cDNA complementary to RNA, and an amplification product of
the cDNA. One embodiment of this composition further comprises a nucleic acid molecule
selected from one or more of the group consisting of RNA encoded by one or more genes
selected from the group of genes consisting of ANXA3, CLEC4D, IL2RB, LMNB], PRRG4,
and TNFAIP6, cDNA complementary to the RNA of the group of genes or the complement
thereof, an oligonucleotide which specifically hybridizes to the cDNA complementary to the
RNA of the group of genes or to the RNA of the group of genes under stringent conditions, a
primer set capable of generating an amplification product of the cDNA complementary to
RNA of the group of genes, and an amplification product of the ¢cDNA of the RNA of the
group of genes.

Another aspect of the invention disclosed herein is a primer set comprising a- first
primer, where the first primer is one of a set of primers capable of generating an

amplification product of cDNA complementary to RNA of encoded by an ANXA3 gene, and
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a second primer, where the second primer is one of a set of primers capable of generating an
amplification product of cDNA complementary to RNA of encoded by a VNNI gene, or
composition thereof. Another aspect of the invention disclosed herein is a primer set
comprising a first primer, where the first primer is one of a set of primers capable of
generating an amplification product of cDNA complementary to RNA of encoded by an
ANXA3 gene, and a second primer, where the second primer is one of a set of primers
capable of generating an amplification product of cDNA complementary to RNA of encoded
by a TNFAIP6 gene, or composition thereof. Another aspect of the invention disclosed herein
1s a primer set comprising a first primer, where the first primer is one of a set of primers
capable of generating an amplification product of cDNA complementary to RNA of encoded
by an ANXA3 gene, and a second primer, where the second primer is one of a set of primers
capable of generating an amplification product of cDNA complementary to RNA of encoded
by a PRRG4 gene, or composition thereof. Another aspect of the invention disclosed herein is
a primer set comprising a first primer, where the first primer is one of a set of primers
capable of generating an amplification product of cDNA complementary to RNA of encoded
by an ANXA3 gene, and a second primer, where the second primer is one of a set of primers
capable of generating an amplification product of ¢DNA complementary to RNA of encoded
by a PRRG4 gene, or composition thereof. Another aspect of the invention disclosed herein
is a primer set comprising a first primer, where the first primer is one of a set of primers
capable of generating an amplification product of ¢DNA complementary to RNA of
encoded by an ANXA3 gene, and a second primer, where the second primer is one of a set of
primers capable of generating an amplification product of c¢cDNA complementary to RNA of
encoded by a LMNB! gene, or composition thereof. Another aspect of the invention
disclosed herein is a primer set comprising a first primer, where the first primer is one of a
set of primers capable of generating an amplification product of ¢DNA complementary to
RNA of encoded by an ANXA3 gene, and a second primer, where the second primer is one
of a set of primers capable of generating an amplification product of cDNA complementary
to RNA of encoded by an IL2RB gene, or composition thereof, Another aspect of the
invention disclosed herein isa primer set comprising a first primer, where the first primer is
one of a set of primers capable of generating an amplification product of cDNA
complementary to RNA of encoded by an ANXA3 gene, and a second primer, where the
second primer is one of a set of primers capable of generating an amplification product of

cDNA complementary to RNA of encoded by a CLEC4D gene, or composition thereof.
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Another aspect of the invention disclosed herein is a primer set comprising a first primer,
where the first primer is one of a set of primers capable of generating an amplification
product of ¢DNA complementary to RNA of encoded by an CLECA4D gene, and a second
primer, where the second primer is one of a set of primers capable of generating an
amplification product of cDNA complementary to RNA of encoded by a VNN1 gene, or
composition thereof. Another aspect of the invention disclosed herein is a  primer .set
comprising a first primer, where the first primer is one of a set of primers capable of
generating an amplification product of cDNA complementary to RNA of encoded by an
CLECAD gene, and a second primer, where the second primer is one of a set of primers
capable of generating an amplification product of c¢DNA complementary to RNA of
encoded by a TNFAIP6 gene, or composition thereof. Another aspect of the invention
disclosed herein is a primer set comprising a first primer, where the first primer is one of a
set of primers capable of generating an amplification product of c¢DNA complementary to
RNA of encoded by an CLEC4D gene, and a second primer, where the second primer is one
of a set of primers capable of generating an amplification product of cDNA complementary
to RNA of encoded by a  PRRG4 gene, or composition thereof. Another aspect of the
invention disclosed herein is a primer set comprising a first primer, where the first primer is
one of a set of primers capable of generating an amplification product of  cDNA
complementary to RNA of encoded by an CLECA4D gene, and a second primer, where the

second primer is one of a set of primers capable of generating an amplification product of

cDNA complementary to RNA of encoded by..é. PRRG4 gens, or compositien-thereof.

Another aspect of the invention disclosed herein is a primer set comprising a first primer,
where the first primer is one of a set of primers capable of generating an amplification
product lof cDNA complementary to RNA of encoded by an CLEC4D gene, and a second
primer, where the second primer is one of a set of primers capable of generating an
amplification product of c¢DNA complementary to RNA of encoded by a LMNB! gene, or
composition thereof. Another aspect of the invention disclosed herein is a primer set
comprising a first primer, where the first primer is one of a set of primers capable of
generating an amplification product of cDNA complementary to RNA of encoded by an
CLECA4D gene, and a second primer, where the second primer is one of a set of primers
capable of generating an amplification product of c¢DNA complementary to RNA of
encoded by an IL2RB gene, or composition thereof. Another aspect of the invention

disclosed herein is a primer set comprising a first primer, where the first primer is one of a
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set of primers capable of generating an amplification product of cDNA complementary to
RNA of encoded by an IL2RB gene, and a second primer, where the second primer is one of
a set of primers capable of generating an amplification product of cDNA complementary to
RNA of encoded by a TNFAIP6 gene, or composition thereof. Another aspect of the
invention disclosed herein is a primer set comprising a first primer, where the first primer is
one of a set of primers capable of generating an amplification product of  cDNA
complementary to RNA of encoded by an IL2RB gene, and a second primer, where the
second primer is one of a set of primers capable of generating an amplification product of
¢DNA complementary to RNA of encoded by a  PRRG4 gene, or composition thereof.
Another aspect of the invention disclosed herein is a pn'mér set comprising a first primer,
where the first primer is one of a set of primers capable of generating an amplification
product of cDNA complementary to RNA of encoded by an IL2RB gene, and a second
primer, where the second primer is one of a set of primers capable of generating an
amplification product of cDNA complementary to RNA of encoded bya LMNBI gene,
or composition thereof. Another aspect of the invention disclosed herein is a primer set
comprising a first primer, where the first primer is one of a set of ‘primers capable of
generating an .ampliﬁcation product of c¢DNA complementary to RNA of encoded by an
[1.2RB gene, and a second primer, where the second primer is one of a set of primers capable
of generating an amplification product of cDNA complementary to RNA of encoded by a
VNNTI gene, or composition thereof. Another aspect of the invention disclosed herein is a
primer set comprising a first primer, where the first primer is one of a set of primers capable
of generating an amplification product of cDNA complementary to RNA of encoded by a
LMNBI gene, and a second primer, where the second primer is one of a set of primers
capable of generating an amplification product of cDNA complementary to RNA of encoded
bya PRRG4 gene, or composition thereof. Another aspect of the invention disclosed herein
is a primer set comprising a first primer, where the first primer is one of a set of primers
capable of generating an amplification product of cDNA complementary to RNA of
encoded by a LMNBI gene, and a second primer, where the second primer is one of a set
of primers capable of generating an amplification product of cDNA complementary to RNA
of encoded by a TNFAIP6 gene, or composition thereof. Another aspect of the invention
disclosed herein is a primer set comprising a first primer, where the first primer is one of a
set of primers capable of generating an amplification product of c¢DNA complementary to

RNA of encoded by an LMNBI gene, and a second primer, where the second primer is one
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of a set of primers capable of generating an amplification product of ¢DNA complementary
to RNA of encoded by a VNNI1 gene, or composition thereof. Another aspect of the
invention disclosed herein is a primer set comprising a first primer, where the first primer is
one of a set of primers capable of generating an amplification product of cDNA
complementary to RNA of encoded by a PRRG4 gene, and a second primer, where the
second primer is one of a set of primers capable of generating an amplification product of
cDNA complementary to RNA of encoded by a VNNI1 gene, or composition thereof,
Another aspect of the invention disclosed herein is a primer set comprising a first primer,
where the first primer is one of a set of primers capable of generating an amplification
product of cDNA complementary to RNA of encoded by a PRRG4 gene, and a second
primer, where the second primer is one of a set of primers capable of generating an
amplification product of ¢DNA complementary to RNA of encoded by a TNFAIP6 gene, or
composition thereof. Another aspect of the invention disclosed herein is a  primer set
comprising a first primer, where the first primer is one of a set of primers capable of
generating an amplification product of ¢DNA complementary to RNA of encoded by a
VNNI gene, and a second primer, where the second prixﬁer is one of a set of primers capable
of generating an amplification product of ¢DNA complementary to RNA of encoded by a
TNFAIPG6 gene, or composition thereof.

Another aspect of the invention disclosed herein is test system comprising: a) two or
more blood samples where each blood sample is from a different test subject, and b) an
1solated nucleic acid molecule of each the blood sample from a test subject, where the nucleic
acid molecule is selected from one or more of the group consisting of RNA encoded by an
ANXA3 gene, cDNA complementary to the RNA, an oligonucleotide which specifically
hybridizes to the cDNA or complement thereof, or the RNA under stringent conditions, a
primer set capable of generating an amplification product of the cDNA complementary to
RNA, and an amplification product of the cDNA. Another aspect of the invention disclosed
herein is a test system comprising: a) two or more blood samples where each blood sample is
from a different test subject, and b) an isolated nucleic acid molecule of each the blood
sample from a test subject, where the nucleic acid molecule is selected from one or more of
the group éonsisting of RNA encoded by a CLEC4D, gene, ¢cDNA complementary to the
RNA, an oligonucleotide which specifically hybridizes to the cDNA or complement thereof,
or the RNA under stringent conditions, a primer set capable of generating an amplification

product of the cDNA complementary to RNA, and an amplification product of the cDNA
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Another aspect of the invention disclosed herein is a test system comprising: a) two or more
blood samples where each blood sample is from a different test subject, and b) an isolated
nucleic acid molecule of each the blood sample from a test subject, where the nucleic acid
molecule is selected from one or more of the group consisting of RNA encoded by an
IL2RB gene, cDNA complementary to the RNA, an oligonucleotide which specifically
hybridizes to the cDNA or complement thereof, or the RNA under stringent conditions, a
primer set capable of generating an amplification product of the cDNA complementary to
RNA, and an amplification product of the cDNA. Another aspect of the invention disclosed
herein is a test system comprising: a) two or more blood samples where each blood sample is
from a different test subject, and b) an isolated nucleic acid molecule of each the blood
sample from a test subject, where the nucleic acid molecule is selected from one or more of
the group consisting of RNA encoded by an LMNBI gene, cDNA complementary to the
RNA, an oligonucleotide which specifically hybridizes to the ¢cDNA or complement thereof,
or the RNA under stringent conditions, a primer set capable of generating an amplification
product of the ¢cDNA complementary to RNA, and an amplification product of the cDNA.
Another aspect of the invention disclosed herein is a test system comprising: a) two or more
blood samples where each blood sample is from a different test subject, and b} an isolated
nucleic acid molecule of each the blood sample from a test subject, where the nucleic acid
molecule is selected from one or more of the group consisting of RNA encoded by a PRRG4
gene, cDNA complementary to the RNA, an oligonucleotide which specifically hybridizes to
the cDNA or complement thereof, or the RNA under stringent conditions, a primer set
capable of generating an amplification product of the cDNA complementary to RNA, and an
amplification product of the cDNA. Another aspect of the invention disclosed herein is a test
system comprising: a) two or more blood samples where each blood sample is from a
different test subject, and b) an isolated nucleic acid molecule of each the blood sample from
a test subject, where the nucleic acid molecule is selected from one or more of the group
consisting of RNA encoded by a TNFAIP6 gene, ¢cDNA complementary to the RNA, an
oligonucleotide which specifically hybridizes to the cDNA or complement thereof, or the
RNA under stringent conditions, a primer set capable of generating an amplification product
of the cDNA complementary to RNA, and an amplification product of the cDNA. Another
aspect of the invention disclosed herein is a test system comprising: a) two or more blood
samples where each blood sample is from a different test subject, and b) an isolated nucleic

acid molecule of each the blood sample from a test subject, where the nucleic acid molecule

97



10

15

20

25

30

is selected from one or more of the group consisting of RNA encoded by a VNN1 gene,
cDNA complementary to the RNA, an oligonucleotide which specifically hybridizes to the
cDNA or compiement thereof, or the RNA under stringent conditions, a primer set capable of
generating an amplification product of the ¢cDNA complementary to RNA, and an
amplification product of the cDNA. An embodiment of any of the test systems described in

this paragraph includes where the test subject is being screened for colorectal cancer.
The following non-limiting examples are illustrative of the invention:
EXAMPLES

EXAMPLE 1
General materials and methods

Introduction: The following materials and methods describe experiments performed
to demonstrate that analysis of blood for levels of RNA encoded by genes surprisingly
identified by the present inventors as colorectal cancer marker genes in blood via array
hybridization analysis using an Affymetxix Ul33Plus 2.0 GeneChip oiigonucieotide array
(Affymetrix; Santa Clara, CA) (data not shown), can also serve as blood markers for
diagnosing colorectal cancer via quantitative reverse-transcriptase PCR analysis.

Blood sample collection: Samples of 2.5 ml whole blood ‘were collected into
PAXgene Blood RNA Tﬁbcs (PreAnalytiX) from human subjects not having any colorectal
pathology and from human subjects having colorectal cancer, Samples were obtained from
subjects enrolled in colorectal cancer studies conducted by GeneNews Corp. and
collaborating institutions. Blood samples from subjects having colorectal cancer were
collected prior to tumor resection, and cancer stége and histology were determined by
institutional pathologists. Blood samples from subjects not having any colorectal pathology
were collected from subjects presenting for endoscopy screening. Informed consent was
obtained according to the research protocols approved by the research ethical boards of the
institutions involved. Experimental group sample pairs were selected with an effort to match
gender, age, body mass index (BMI), ethniéity and medical history. Samples were divided
into training and test sets.

RNA isolation: A sample of 2.5 ml whole blood was collected into PAXgene Blood
RNA tubes (PreAnalytiX) and processed in accordance with the instructions of the PAXgene
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Blood RNA Kit protocol. In brief, after storing the blood in the PAXgene tube for at least 2
hours, the blood sample was centrifuged and the supemnatant discarded. To the remaining
sample, 350 microliters of the supplied Buffer BRI was added, and the sample was pipetted
into the spin column and centrifuged, washed and finally eluted as isolated RNA and stored.

Reverse transcription: Reverse transcription of blood sample-derived RNA into
single-stranded complementary DNA was performed using the High Capacity cDNA Reverse
Transcription Kit from (Applied Biosystems; Foster City, CA; Product number 4368814),
according to the manufacturer’s instructions. Specifically, 1 microgram of isolated RNA was
incubated with reverse transcriptase buffer, dNTPs, random primers and reverse transcriptase
and incubated at 25°C for 10 minutes and subsequently at 37°C for two hours.

Quantitative real time RT-PCR: Quantitative real-time PCR analysis to measure
levels of RNA encoded by the genes listed in Table 1 was performed on cDNA samples
using the QuantiTect™ Probe RT-PCR system (Qiagen; Valencia, CA; Product No. 204345),
using the primers listed in Table 2 for amplification of cDNA template corresponding to the
indicated gene, and TagMan dual labelled probes comprising the polynucleotides listed in
Table 3 for measuring levels of amplicon corresponding to the indicated gene. The TagMan
probe and primers were ordered from Applied Biosystems Assays-On-Demand, or from IDT
(Integrated DNA Technologies, Coralville, IA), or from Biosearch Technologies (Novato,
CA). XXX SPECIFY PROBES USED IN EXAMPLES & PEAmplicon levels were
measured in real time using a Real-Time PCR System 7500 instrument (Applied
Biosystems). Specifically, 20 hénograms of cDNA resulting from reverse transcription was
added to the QuantiTect Probe PCR Master Mix as provided and no adjustments were made
for magnesium concentration. Uracil-N-Glycosylase was not added. Both forward primer
and reverse primer (Table 1) specific to the target genes were added to a concentration of 5
micromolar, and the resultant 25 microliter reaction volume was incubated as follows: 50
degrees centigrade for 2 minutes, followed by 95 degrees centigrade for 15 minutes, followed
by 40 cycles of: [94 degrees centigrade for 15 seconds, followed by 55 degrees centigrade for
35 seconds, followed by 72 degrees centigrade for 30 seconds]. Amplification data was
collected during each of the 40 incubations at 55 degrees centigrade. All quantitative reverse
transcriptase-PCR analyses were performed as duplex amplifications of a target gene and a
reference gene (either ACTB or IL2RB, as indicated) in the same reaction mixture. Serial

dilution measurements for target and duplex partner genes were assayed, to ensure that the
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values were within linear range and that the amplification efficiencies were approximately

equal. Examination via polyacrylamide gel electrophoresis provided confirmation of specific

PCR amplification and the lack of primer-dimer formation in each reaction well.

Tabtle 1. Genes encoding target RNAs for determining colorectal cancer probability versus

absence of colorectal pathology.

Gene Symbol | GenBank Gene Description
Accession
ACTB NM 001101 beta-actin
ANXA3 NM 005139 annexin A3
CLEC4D NM 080387 C-type lectin domain family 4, member D
IL2RB NM 000878 interleukin 2 receptor, beta
LMNBI NM_005573 lamin B1
PRRG4 NM_024081 proline rich Gla (G-carboxyglutamic acid) 4
(transmembrane)
TNFAIP6 NM 007115 tumor necrosis factor, alpha-induced protein 6
VNNI NM 004666 | vanin 1

Table 2. Primers-used for quantitative PCR analysis.

Gene Prime|Primer pair sequences Primer | Amplico

encoding r position n

amplified size (bp)

cDNA

ACTB 5" |5°-CACCACACCTTCTACAATGAGCTG-3’ (SEQ ID NO:{ 259 158
37 |D 416

53’-ACAGCCTGGATAGCAACGTACA-3’ (SEQIDNO: 2)| .

ANXA3 57 |5-GAAACATCTGGTGACTTCCG-3’ (SEQ ID NO: 10) 748 103
3 3 -TCTGGGCATCTTGTTTGG-3’ (SEQ ID NO: 11) 850

CLEC4D 5" |5’-CCATTTAACCCACGCAGAG-3’ (SEQ ID NO: 19) 673 101
37 _15-CAGGCCCATTTATCTTGGTT-3’ (SEQ ID NO: 20) 773

IL2RB 5 |5’-AAATCTCCCAAGCCTCCCA-3’ (SEQ ID NO: 28) 588 127
3 15"-AGGCAGATCCATTCCTGCT-3’ (SEQ ID NO: 29) 714

LMNB1 57 |5’-GGAGTGGTTGTTGAGGAAGAA-3’ (SEQID NO: 37)| 2051 151
3 I5’-CTGAGAAGGCTCTGCACTGTA-3’ (SEQ ID NO: 38) | 2201

PRRGA4 51 15-ATGCGGGAGAAGAAGTGTTTAC-3' (SEQ ID NO:| 341 153
37 146) 493.

5'-CTCTGGCTTCCTCATAATTGC-3’ (SEQ ID NO: 47)

TNFAIP6 | 5° |5-GCCTATTGCTACAACCCACA-3’ (SEQ ID NO: 55) 448 84
3" 15-TGGGAAGCCTGGAGATTTA-3’ (SEQ ID NO: 56) 531

VNN1 5" |5-TGACAGGAAGTGGCATCTAT-3’ (SEQ ID NO: 64) 835 147
3 98]

5-TACTGCTGGCATAGGAAGTC-3’ (SEQ ID NO: 65)

Table 3. TagMan® probes used for quantitative PCR analysis.
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Gene Tagman probe base sequence Probe
encoding position
amplicon
ACTB 5-AACCGCGAGAAGATGACCCAGATCAT-3’ (SEQ ID NO: | 343

3)
ANXA3 3’ -TTGACTTTGGCAGATGGCAGA-3’ (SEQ ID NQO: 12) 778
CLEC4D 3’-CTGGCATAAGAATGAACCCGACA-3’ (SEQ ID NO: 21) 696
IL2RB S-TTGAAAGACACCTGGAGTTCG-3’ (SEQ ID NO: 30) 612
LMNBI 3’ -AACCCCAAGAGCATCCAATAG-3’ (SEQ ID NO: 39) 2089
PRRG4 5’-CTCTTCACTCCCGGCAACCTAGAA-3” (SEQ ID NO: 48) 427
TNFAIP6 5’-AAGGAGTGTGGTGGCGTCTTTAC-3’ (SEQ ID NO: 57) 472
VNNI 3 -AGAAGAGGGAAAACTCCTCCTCTCG-3’ (SEQ ID NO: 66) | 896

Determination of observed range of fold-changes in levels of RNA encoded by
marker genes in blood of subjects having colorectal cancer relative to subjects not having
any colorectal pathology: For each of the sample training and sample test sets, average fold-
change in levels of RNA encoded by marker genes, normalized to either ACT B or IL2RB,
were calculated as the ratio of average levels of RNA encoded by marker genes in blood of
subjects having colorectal cancer to average levels of RNA encoded by marker genes in
blood of subjects not having any colorectal pathology. The statistical- significance of the fold-

changes were confirmed by a p-value of less than 0.05. Maximum observed directional fold-

“changes in normalized levels of RNA encoded by marker genes found to be higher in blood

- of subjects having colorectal cancer than in blood of subjects not having any colorectal

pathology were further calculated, for each marker gene, as the ratio of the highest level
observed in any single sample from a subject having colorectal cancer to the average level in
subjects not having any colorectal pathology. Similarly, maximum observed directional fold-
changes in normalized levels of RNA encoded by marker genes found to be lower in blood of
subjects having colorectal cancer than in blood of subjects not having any colorectal
pathology were further calculated, for each marker gene, as the ratio of the lowest level
observed in any single sample from a subject having colorectal cancer to the average level in
subjects not having any colorectal pathology. In this way, observed ranges of fold-changes,
ranging from average fold-change to maximal observed directional fold-change, in levels of
RNA encoded by marker genes in blood of subjects having colorectal cancer relative to
subjects not having any colorectal pathology were determined.

Formulation of mathematical models for determining probability of colorectal

cancer versus absence of colorectal pathology: logistic regression was used to formulate
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mathematical models for determining the probability that a test subject has colorectal cancer
as opposed to not having any colorectal pathology. Levels of RNA encoded by colorectal
cancer marker genes and of reference genes determined via duplex quantitative reverse
transcriptase PCR in blood of positive and negative control subjects were analyzed via
logistic regression so as to generate models having the general form:

P={1+eMKp+ KL + KLy + KsLs... + KoL J}1,

where P is the probability that a test subject has colorectal cancer as opposed to not
having any colorectal pathology; Ky is a constant; X, is a coefficient specific to a first marker
gene; Ly is a ratio of a level of RNA encoded by the first gene to a level of RNA encoded by
a reference gene in blood of the test subject; K is a coefficient specific to a second marker
gene; L, is a ratio of a level of RNA encoded by the second gene to a level of RNA encoded
by the reference gene in blood of the test subject; K; is a coefficient specific to a third marker
gene; Ly is a ratio of a level of RNA encoded by the third gene to a level of RNA encoded by
the reference gene in blood of the test subject; K, is a coefficient specific to an nth marker
gene; and Ly, is a ratio of a level of RNA encoded by the nth gene to a level of RNA encoded
by the reference gene in blood of the test subject. The ratio of the Ievel of RNA encoded by a
marker gene to the level of RNA encoded by a reference gene was calculated as the change
(ACt) in the cycle number (Ct) at which the increase in fluorescence is exponential between
the marker gene and the reference gene according to the equation: ACt = Ct (marker gene) —
Ct (reference gene). The caret symbol “* is used herein to denote that a value preceding the

caret is raised to a power corresponding to the value following the caret.

EXAMPLE 2
Measurement of blood levels of RNA encoded by any combination of ANXA3, CLEC4D,
IL2REB, LMNBI1, PRRG4, TNFAIP6 and/or VNNI can be used to determine a probability

that a test subject has colorectal cancer as opposed to not having any colorectal pathology

MATERIALS AND METHODS:

Refer to “General materials and methods”, above.
EXPERIMENTAL RESULTS:

Sample training set:

Discovery of significantly different levels of RNA encoded by ANXA3, CLEC4D,
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IL2RB, LMNBI, PRRG4, TNFAIP6 and VNNI and in blood of subjecis having colorectal
cancer relative to subjects not having any colorectal pathology: Quantitative reverse
transcriptase PCR analysis of gene expression in a training set of blood samples from 117
subjects having colorectal cancer and 130 subjects not having any colorectal pathology, using
the housekeeping gene ACTB as duplex partner for normalization of gene expression levels

was performed. The normalized RNA levels measured are shown in Table 4.

Table 4. Sample training set levels of RNA encoded by ANXA3, CLEC4D, IL2RB, LMNBI,
PRRG4, TNFAIP6 and VNN1 in blood of subjects having colorectal cancer (Group 1) and subjects
not having any colorectal pathology (Group 0), normalized to levels of RNA encoded by ACTB.

Levels shown correspond to ACt,

Sample ID |[Gron Gene
P
ANXA3 [CLEC4D| IL2RB | LMNB1 | PRRG4 | TNFAIP | VNN1
6

CDO0011pax 0 6.523 7.755 5.195 7.310 7.860 2.501 8.991
CDO0012pax 0 7.878 8.595 5.250 7.525 8.183 8.439] 0.878
CDO0030pax 0 6411¢ 6.420 4,173 6.220 6.973 5.901 7.101
CD0063pax 0 7.103 8.545 4.203 7.165 7.795 8.499 8.628
CD0077pax 0 4.808 6.185 5.098 5.405 6.710 6.524] 6.533
CDO0078pax 0 5.946 7.000 3.553 5.820 5.570 7.476] 6.488
CD0085pax 0 5.543 7.700 5.003 6.210 7.460 8.149 6.678
CD0117pax 0 6.021 8.170 4.463 5.685 8.020 8.166] 6.573
CDO0146pax 0 5.396 6.335 4.468 5.320 5.735 6.691 6.253
CD0167pax 0 3.501 4.893 4.480 4.978 5.590 6.469 5.173
CD0249pax 0 4.443 4855 4878 4.803 6.043 5.556f 6.471
CD0279%pax 0 5.503 7.095 4.270 5.395 6.098 6.694| 7.043
CD0286pax 0 4,791 6.928 4.350 5.383 5.960 5.714 5.508
CD0297pax 0 5.861 6.670 5.083 6.565 6.4035 6.186| 7.118
CD0323pax 0 6.966 7.773 4.645 5.723 7.470 8.149 8.738
CD0445pax 0 6.458 7.420 4.448 6.103 6.448 7.216 7.411
CD0463pax 0 4.191 6.485 4,203 5.605 6.583 6.161 7.036
CD0491pax 0 5.093 6.370 4.928 6.123 6.978 7.171 6.511
CD0496pax 0 6.058 8.270 4.670 6.355 7.783 6.434] 6.623
CD0501pax 0 6.326 7.725 4.613 6.270 7.215 8.581 6.978
CD0504pax 0 4.023 5,060} 4,858 5.920 7.530 5289 6.113
CD0573pax 0 6.791 6.140 4,248 6.160 6.713 7.646] 7.286
CDO0578pax 0 6.328 6.670 4128 5.128 6.033 6.411 7.081
CD0620pax 0 2.361 3.628 6.120 3.873 6.120 5.274 5.613
CD0639pax 0 5.611 7.013 4.980 6.258 5.630 6.689 7.528
CD0645pax 0 4.596 5.868 5.190 4.908 5.475 6.099 5.608
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CD0679pax 0 5.611 7.808 5.070 5.633 6.150 7974  7.748
CD0685pax 0 5.796 8.150 4358 6.050 7.155 7.606] 6.673
CD0716pax 0 6.961 8.193 4.090 5.648 5.750 6.669| 7.388
CD0749pax 0 5.208 6.970 4.520 5.565 6.430 7.176| 6.316
CD0760pax 0 2.868 5.020 5.603 3.605 5.780 4.679] 5.663
CDO0811pax 0 7.188 8.065 3.275 6.500 7.305 6.021 6.141
CD0846pax 0 4.626 6.488 4.730 5.308 5.645 4864 7.813
CDO0848pax 0 5.113 6.235 3.380 5.915 6.388 6.409] 7.263
CD0924pax 0 5.731 6.370 5.238 6.095 6.248 57911  6.131
CD1066pax 0 5.346 5.900 4.903 5.990 6.868 7.466] 6.211
CD1073pax 0 5.681 5.813 3.150 5.858 6.350 6.674| 6.663
CD1075pax 0 5.128 7.010 4.535 6.075 8.228 7.264] 6.563
CD1089%ax 0 5.081 7.225 5.733 5.550 6.395 6.546| 6.668
CD1116pax 0 4.1881  5.500 5.023 3.295 6.180 3.764| 6.378
CD1120pax 0 3.663 5.495 5.203 4.780{ = 6.555 6.864] 5.118
-|CD1198pax 0 5.398 6.210 4.155 6.055 6.095 6.086f 5.881
PB1179%pax 0 6.401 7.293 4.700 6.563 7.080 8.169] 7418
PB1277pax 0 6.403 7.520 4.860 6.260 7.185 7.586] 6.351
PB1301pax 0 4.733 6.200 6.268 3.608 6.863 5.891 5.531
PB1315pax 0 3.898 6.165 5.438 4.998 6.008 5.206| 7.161
PB1345pax 0 5.246 6.280 4.598 6.410 6.775 6.051 7.663
PB1518pax 0 6.806 7.803 5.055 5.818 7.230 7.134] 7.328
PB1520pax 0 4.283 5.560 3.250 4.660 3.793 5.214] 6.108
PB1574pax 0 7.538 8.685 5.583 7.453 7.483 71661 8.226
PB1783pax 0 8.056 9.095 5.453 7.650 8.535 9.011| 8.448
PB1799pax 0 7.338 8.760 5.765 7.435 8.855 9.181| 7.801
PB1811pax 0 6.848 8.115 5.080 7.140 8.390 7416 7471
PB1830pax | 0 5.788 7.385 5.923 6.440 6.870 7444  9.253
PB1833pax 0 5.943 7.620 5.488 6.615 7.620 6.829| 8.098
PB1843pax 0 7.218 7.870 5.780 6.770 8.338 5.7739] 8.708
PB1851pax 0 7.468 8.045 6.050 7.795 8.325 10.181 9.261
PB1919pax 0 8.271 9.525 5.233 7.165 8.975 9.051 9.108
PB1922pax 0 6.788 8.280 6.028 7.363 8.348 92811  8.306
PB1924pax 0 7.748 8.655 6.758 7.628 8.303 8.8164 9,401
PB1937pax 0 7.178 9.085 5.118 7.665 9.740 8.754] 8.798
PB19%64pax 0 5.491 7.820 4.463 6.065 7.843 7726} 8,496
PB2027pax 0 5.463 6.525 5.150 6.300 7.360 7401 7.546
PB202%pax 0 5.793 7.060 5.050 6.375 6.973 7.624] 7.758
PB2073pax 0 6.021 6.335 4.873 6.290 7.933 6.991 6.846
PB2086pax 0 5.048 5.665 4,208 5.098 6.453 5.286| 5.991
PB209%pax 0 4.808 5.360 5.388 5.910 6.680 5604 7.003
PB2100pax 0 6.353 6.960 4.465 6.085 7.625 7.351 6.826
1PB2132pax 0 5.693 7.235 4.438 5.745 6.995 76491 7.518
PB2168pax 0 6.776 7.593 4.605 6.168 7.125 8.284] 6.993
PB2192pax 0 6.701 7.845 5.483 6.230 6.965 7.751]  8.378
PB2196pax 0 6.061 7.655 4.573 6.195 7.985 7.781 6.668
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PB2200pax 0 6.706 7.640 5.158 6.025 7.103 6.826] 6.276
PB2213pax 0 6.898 7.435 4.773 6.380 6.630 8.614] 7.448
PB2224pax 0 4.841 5.385 4.743 5.210 6.448 7.546] 6.851
PB2228pax 0 6.511 6.915 3.953 6.450 7.373 8.906{ 8.086
PB2229pax 0 3.771 6.440 5.588 6.030 5.865 7.091] 6.528
PB2277pax 0 6.348 6.685 4.290 5.705 5.930 5.986] 7.351
PB2297pax 0 3.886 6.785 4.703 5.835 6.533 6.451] 5.696
PB2312pax 0 5.533 6.530 3.773 6.098 5.978 6.6511 6.746
PB2398pax 0 4.711 5.390 5.033 5.440 5.748 5.136) 7111
PB2409%pax 0 5.946 7.195 4.933 5.835 6.950 6.811 7.683
PB2414pax 0 7.843 7.790 3.955 6.380 7.745 9.026] 7.101
PB2467pax 0 5.773 6.935 4.260 5.955 6.525 7.596]  6.756
PB2473pax |. 0 6.818 8.275 5.530 7.375 8.405 7.586] 8.561
PB2512pax | O 5.603 7.355 4.340 6.215 6.345 6.926] 7.511
PB2568pax 0 3.326 5.850 5.303 3.710 7.178 7.561 7.331
PB2571pax 0 5.561 5.995 4.523 6.060 6.173 7.3961 7.791
PB2603pax 0 5.778 6.480 3.953 5.903 6.313 7.0211 5.986
PB2624pax 0 5.383 5.465 3.948 5.498 6.838 6.1461  6.741
PB2824pax 0 5.781 6.748 4.675 5.758 6.830 7.154; 7223
PB2880pax 0 3.906 6.090 4.728 6.160 5.218 7.361 7.386
PB3088pax 0 6.601 6.760 3.858 5.725 6.395 8.456f 7378
RC0882pax 0 5.043 6.540 4.533 5.708 6.083 7.351 7.151
RC0888pax 0 4.726 5.740 4.948 5.330 6.775 6.516{ 6.168
RC0968pax 0 3.238 3.590 4.008 4.303 6.118 47161 7.086
RC2114pax 0 4.473 5.900 4768 | 5.168 6.028 3216 7446
RC2238pax 0 7.318 8.785 5.878 7.175 8.665 89.209; 9.903
RC2681pax 0 6.331 7.515 5.623 6.995 7.833 64711 7.536
RC2703pax 0 8.093 8.360 5.973 7.053 8.253 7.801 8.091
RC2749pax 0 6.448 8.695 5.895 7.205 7.905 7.7126]  8.666
RC2750pax 0 5.578 6.650 6.753 6.428 7.993 7.761 7.111
RC2756pax 0 7.478 8.135 5.340 7.095 8.420 7.781 8.671
RC2771pax 0 5.848 8.345 6.240 6.440 7.648 8.449| 9.303
RC2790pax 0 8.086 0.228 6.880 7.573 8.475 8.679] 8.948
RC2792pax 0 7.956 8.058 5.850 7.068 8.320 9219 8.448
RC2808pax 0 6.556 8.790 5.233 6.605 7.815 7.096] 7.653
RC2822pax 0 7.921 9.163 6.255 7.193 8.075 10.284|  7.718
RC2834pax 0 6.588 8.535 6.520 6.810 7.920 0.9461 9.651
RC2871pax 0 5.443 6.530 4.563 6.280 7.165 74791 8.158
RC2879pax 0 6.266 8.105 5.978 6.620 8.465 7.971 7.298
RC2892pax 0 6.086 7.423 5.185 6.163 7.185 8.559| 7.748]
RC2895pax 0 6.148 6.500 4.378 6.270 7.450 6.109; 7.473
RC2921pax { 0 6.846 7.623 4.720 6.758 7.520 7.954] 8.073
RC2958pax 0 6.581 6.735 4.863]  6.185 6.638 5.851 7.616
RC3022pax 0 6.401 6.660 4.888 6.685 7.925 77761 6.578
RC3112pax 0 6.938 8.095 5.408 6.435 7.475 8.6291 7.713
RC3146pax 0 6.018 6.655 5.340 3.905 6.855 7.491 7.451
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RC3184pax 0 6.998 7.910 4.398 6.370 7.395 7.328]  7.598
RC3232pax 0 5.021 6.460 3.003 5.030 7.008 4941 8.671
RC3324pax 0 5.158 6.220 5.203 5.055 6.935 6.869] 5.713
RC3327pax 0 5.238 5.225 4.708 5.313 5.253 6.381 7.541
RC3334pax 0 5.953 7.670 4.710 6.135 6.850 6816/ 8.081
RC3355pax 0 5.871 7.253 5.620 5.358 6.325 7.699) 6.648
RC3380pax 0 5.418 6.395 5.363 5.453 6.423 6.786| 6.481
RC3392pax 0 6.378 8.025 4.445 6.170 7.265 8.546| 7.756
RC3413pax 0 6.176 7.940 4.768 6.100 6.545 7.051] 8.858
RC3421pax 0 5.661 5.515 5.088 5.900 6.483 5.191| 5.961
RC3468pax 0 5.831 5.890 5.443 5.905 6.523 7171  6.636
RC3498pax 0 5.553 5.515 5.593 6.145 7.200 7.484] 6.468
CDO0157pax 1 6.223 6.530 4.198 6.115 6.930 7.654; 8.168
CD0164pax 1 4.726 5.395 4.083 5.660 10.733 77911 6.696
CDO0256pax 1 4.833 6.295 4.735 6.045 6.785 7.1411  6.911
CD0322pax 1 5.153 7.050 6.308 5.820 7.325 7.239]  8.603
CD0356pax 1 5.243 5.555 6.038 5.925 6.580 6.2391 5.823
CD0371pax 1 5.643 7.110 5.073 6.045 6.245 6.394] 5.968
CD062%pax 1 4.453 5.995 4.503 5.555 7.380 5.114] 6.563
CD1050pax 1 6.238 5.930 4.943 6.150 7.105 6.969] 7.243
MHO0001pax 1 7.266 8.375 5.103 7.770 8.568 9.266; 8.706
MHO000%pax 1 6.078 7.150 5.980 6.325 7.185 6.131] 6.426
MHO001 1pax 1 2.393 4.420 8.808 4.258 6.888 3.846| 5756
MHO0012pax 1 4.673 6.965 5.368 5.970 7.680 6.659] 7.043
MHO014pax 1 6.266 8.155 5.003 6.395 6.995 9.436] 7983
MHO0016pax 1 5.408 6.770 6.225 6.050 6.635 6.1811 6.561
MHO0017pax 1 6.071 8.290 53231 6.710 6.750 8.23] 8.433
MH0018pax 1 6.856 7.175 5.093 6.250 7.358 8.4511 6.791
MHO0021pax 1 6.948 6.675 5.263 5.483 6.398 8.236] 8.111
MHO0022pax 1 6.471 7.508 5.280 6.228 7.030 7.3441 7.548
MH0024pax 1 5.016 5.640 4.488 5.340 5.793 32111 6.24]
MHO0026pax 1 4.351 6.775 5.558 5.440 6.840 5.861] 6.028
MHO0028pax 1 6.183 6.815 5.818 5.918 5.883 5.986! 6.176
MHO0029%pax 1 5.388 6.360 5.015 6.255 5.925 6.8461 6.831
MHO003 5pax 1 6.111 8.575 4.708 6.645 7.460 7.0511  7.638
MHO003 7pax i 5.441 7.063 5.375 5.578 6.325 7.089] 7.948
MHO0038pax 1 7206  7.463 5.020 6.748 7.635 8.089] 8.113
MHO0039pax 1 4.036 5.113 5.110 5.298 5.110 5.394]  6.383
MH0042pax 1 4.643 5.560 4.425 5.900 5.785 4.876] 5.901
MHO050pax 1 3.763 6.495 4.908 4.718 5.698 6.641 7.721
MHO0051pax 1 4.941 5.693 6.225 5.818 4.795 4.044| 6.338
PB1829%pax 1 7.363 9.380 6.678 7.073 7.428 8.841 9.241
PB1842pax I 7.483 8.295 6.188 7.488 7.173 8.786] 8.011
PB1872pax I 7.051 8.525 6.318 7.410 7.175 8.486] 7.533
PB2857pax 1 4.268 6.600 4.810 5.300 6.470 3.2661  6.976
RC2919pax 1 7.106 7.488 4.420 6.463 8.350 8.399| 9.318
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RC3062pax 1 5.006 6.200 4.513 5.195 6.340 3271  5.538
RC3277pax 1 5.068 6.360 4.770 5.360 6.205 57011 6.136
RC3297pax 1 5.748 6.970 4.728 5.843 6.493 8451 7.206
RC3445pax 1 5.503 6.560 5.290 6.295 6.560 6.711| 7.021
RC3467pax 1 6.893 8.640 3.945 6.670 7.040 8.2511 7.771
CC0003pax 1 4281 5.963 5.500 4.608 5.205 7.009] 4.853
DC0001pax 1 5.713 5.580 5.378 5.868 6.408 6.201] 6.541
DC0002pax 1 6.323 6.125 5.423 6.380 6.410 7.374| 7.273
DS0003pax 1 4816 6.663 6.615 5.248 7.380 6.849| 6.398
FCO0005pax i 5.953 6.735 5.618 6.605 6.980 6.649] 8.698
FCO0011pax 1 6.458 7.550 7.063 6.915 7.950 8.539] 8.338
FCO0012pax 1 3.868 6.850 7.138 5.285 6.375 6.849|  7.063
JGAOOOIpax| 1 5426 6.250 7.448 6.125 8.173 6.586( 7.096
JGAOO0O8pax| 1 5448  7.600 6.018 6.793 7.403 7.366] 7.841
JH0002pax 1 6.108 7.335 3.633 6.725 6.950 7.484] 7.128
JHO0003pax 1 6.053 6.635 3.050 5.905 6.145 5.701]  7.081
JHO004pax 1 5.373 5.985 5.265 5.935| 6570 7.371]  6.961]
JHOO0O05pax 1 5.341 6.565 5.008 3.780 6.688 7.356] 7.091
JHOO06pax 1 4771 5.840 5.073 3.525 6.198 6.731] 5.551
JHO007pax | 2.956 3.035 5.353 4.815 6.483 5.661] 4916
JH0008pax 1 5.876 8.435 5.173 6.265 7.573 7.811] 6.711
JHO009pax 1 4.101 3.770 4.793 5.540 5.293 4.636| 5.876
JHOO010pax: 1 5.026 5.810 4.958 6.105 7.018 6.046} 5526
JHO012pax 1 4.981 5.435 4.718 5.965 6.318 5.801| 6.511
JH0013pax 1 5.501 6.610 5.268 5.905 7.048 8.861] 7.191
JHO014pax 1 5.053 5.235 4.253 4.735 4.860 6.259| 7.488
JHOO16pax 1 5.596 6.390 4.438 5.980f - 6.338 5.566] 6.191
JHOO18pax 1 4.401 5.770 5.248 5.765 6.348 5.696| 6.446
JHOO019pax ) 5.751 6.775 5.468 6.055 6.693 5.926] 6.656
JHO020pax 1 5.001 7.450 4.563 5.875 5.618 5.756] 6.706
JHO02 1 pax 1 5.726 7.650 6.058 5.730 6.105 6.611| 6.808
JHO023pax 1 4.696 6.805} 3.873 5.020 6.960 5951; 6.968
JH0024pax 1 6.008 7.895 5.113 6.865 7.620 9.0991 8.698
JHO0025pax i 4.796 5.780 5.398 5.150 5.225 5.626] 6.423
JHO026pax 1 4491 6.940 5.363 5.800 6.725 7.646: 7.493
JH0027pax 1 3.111 4.720 6.498 4.280 5.225 4.486f 5.288
JHO028pax 1 4416 5.680 3.858 5.395 5.820 7196 6378
JH0029pax 1 4.176 5.950 5.063 5.055 5.850 4.971 6.963
JHOO3 1pax 1 5.371 7.385 5.613 6.040 6.595 7.096] 7.213
JHO032pax 1 7.326 8.430 4.933 6.075 6.925 8.231 8.408
JHO033pax 1 5.258 8.160 5.380 5.560 6.455 8.126] 6.181
JH0O034pax 1 4.061 6.560 4.468 5.725 6.135 6.721| 6.703
JHO0035pax 1 4.051 6.625 3.703 4.690 4.400 6.551| 5.523
JHO0036pax 1 5.348 6.260 4.608 5.480 6.030 6.904] 6.618
JH0038pax I 4.538 6.195 4.878 5.025 5.945 7.049] 5.673
JHO039pax 1 5.458 6.595 4.165 5.525 6.950 8.601| 5.141
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JHO040pax 1 5.458 6.555 4.773 6.140 6.580 6.144| 6.658
JHO0041pax 1 6.038 7.940 5.033 6.335 6.760 7489 7.178
JHO042pax 1 3.191 4,985 5.398 4,500 5.978 4.401 4.221
JHO043pax 1 5.263 6.670 6.073 6.110 5.955 2.779]  9.668
JHO046pax 1 5.161 5.360 4.448 5.885 5.808 3.951 5.811
JHO047pax I 4.396 6.385 4.078 5.625 6.828 6.501| 6.836
JHOOS51pax 1 4.881 6.370 5.158 5.290 5.130 3.676] 5.388
JHO052pax 1 5.066 7.240 5.528 5.510 5.625 5.616] 5.703
JHO053pax 1 4.653 6.375 5.483 5.258 6.578 5.701 6.571
JHO057pax 1 4.201 7.330 4.208 4.755 6.140 6.661 5.968
JHOO59pax i 3.698 4.950 4.243 4.478 4.668 4.896] 5.166
JHO060pax 1 4.733 6.230 5.303 5.833 6.448 6.646| 6.861
JHO061 pax I 5.063 7.300 4.298 5.063 6.208 8.041 5.466
JHO063pax 1 4.923 6.845 4.748 5.433 3.178 6.021 7.756
JHO065pax 1 3.263 5.220 5.660 4.510 3.355 4.816] 4.301
JHO066pax 1 5.703 7.575 6.638 5,988 5.818 58511 6.791
JHO068pax 1 5.536 6.448 4.895 5.473 5.925 7.2391  7.708
JHO069pax 1 3.723 5.435 4.460 4.800 4955 4.436] 4.061
JHO071pax 1 3.748 4.580 6.050 4.785 5.850 5.096{ 6.261
JHO072pax 1 5.863 6.185 5.185]  6.015 6.035 7.306] 6.386
JHOG7 7pax 1 4.473 5.810 5.193 5.635 6.020 3959 7.278
JHO078pax 1 5.591 5.693 3.685 5.818 4.875 54191 5.778
JHOO80pax 1 2.903 44701  5.033 4.158 5.093 3.921 6.031
JHOO082pax 1 4.611 5.398 4.800 5.108 5.465 5.364| 6.683
JHOO83pax 1 3.903 6.445 5.398 5.333 4.473 6.006] 6.606
JHOO86pax 1 5.633 5.850 5.063 5.288 4.978 5.936] 7.021
JH0092pax 1 5.241 8.328 5.350 6.113 6.540 6349  7.663
MIP0004pax | 1 3.201 3.098 5.340 3.873 4510 4459] 2.743
MP0013Apa I 7.028 9.300 6.195 7.105 8.385 8.561 7.406
X

MP0014Bpa 1 6.418 8.420 6.623 6.633 8.008 8.746] 7.586
X

MPOO18Apa 1 6.003 7.900 7.005 6.740 6.635 7.146] 6.281
X

MP0019Bpa 1 6.283 7.090 6.653 6.528 7.058 6.696| 8.656
X

MP0024pax 1 5.436 7.823 6.375 6.383 7.655 8.939] 8.013
NK2001pax 1 5.061 6.843 6.230 5.613 4.680 6.349| 7.873
NK2002pax 1 5.516 5.903 5.210 5.568 5.585 6.809] 6.753
NK2003pax 1 4.986 6.388 5.590 5.588 6.345 7.4041  5.723
NK2004pax 1 4.626 6.648 5.435 5.048 4.945 6319] 5318

Surprisingly, analysis of the data showed that RNA encoded by ANXA3, CLEC4D,
LMNBI, PRRG4, TNFAIP6 and VNNI is present on average at a significantly higher level

(p-value less than 0.05) in blood of subjects having colorectal cancer relative to subjects
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having no colorectal pathology, and that RNA encoded by IL2RB is present on average at a
significantly lower level (p-value less than 0.05) in blood of subjects having colorectal cancer
relative to subjects having no colorectal pathology (Table 5). The ranges of fold-change in
the levels of RNA encoded by these genes normalized to levels of RNA encoded by ACTB in
blood of the training set subjects having colorectal cancer relative to the training set subjects

not having any colorectal pathology are shown in Table 5.

Table 5. Sample training set ranges of fold-changes in levels of RNA encoded by ANXA3,
CLEC4D, IL2RB, LMNBI1, PRRG4, TNFAIP6 and VNN1 normalized to levels of RNA encoded
by ACTB in blood of subjects having colorectal cancer relative to subjects not having any

colorectal pathology.

Gene

ANXA3 | CLEC4 | IL2RB | LMNB1| PRRG4 | TNFAIP | VNN1

Average normalized RNA | 521 6.58 5.28 5.76 6.41 6.64 6.77
level in subjects having
colorectal cancer (ACY)

Average normalized RNA | 592 7.02 4.95 6.09 7.00 17.19 731
level in subjects not .
having any colorectal
pathology (ACt)

Average RNA level fold- 1.63 1.36 0.80 1.26 1.51 1.46 1.45
change

p-value for average RNA | 5.0E-07 | 2.6E-03 | 1.1E-03 | 5.4E-04 | 2.3E-06 | 7.0E-04 |1.4E-04
level fold-change

Maximum observed RNA | 11.53 15.86 0.07 4.66 6.07 10.12 23.63
level directional fold-
change

As can be seen in Table 5, a test subject having a blood level of RNA encoded by
ANXAS3 which ts 1.6 to 11.5 fold higher than the average level of RNA encoded by this gene
in blood of subjects not having any colorectal pathology is more likely to have colorectal
cancer than to not have any colorectal pathology.

As can be seen in Table 5, a test subject having a blood level of RNA encoded by
CLECAD which is 1.4 to 15.9 fold higher than the average level of RNA encoded by this
gene in blood of subjects not having any colorectal pathology is more likely to have

colorectal cancer than o not have any colorectal pathology.
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As can be seen in Table 5, a test subject having a blood level of RNA encoded by
LMNBI which is 1.3 to 4.7 fold higher than the average level of RNA encoded by this gene
in blood of subjects not having any colorectal pathology is more likely to have colorectal
cancer than to not have any colorectal pathology.

As can be seen in Table 5, a test subject having a blood level of RNA encoded by
PRRG4 whichis 1.5 to 6.1 fold higher than the average level of RNA encoded by this gene in
blood of subjects not having any colorectal pathology is more likely to have-colorectal cancer
than to not have any colorectal pathology.

As can be seen in Table 5, a test subject having a blood level of RNA encoded by
TNFAIP6 which is 1.46 to 10.12 fold higher than the average level of RNA encoded by this
gene in blood of subjects not having any colorectal pathology is more likely to have
colorectal cancer than to not have any colorectal pathology.

As can be seen in Table 5, a test subject having a blood level of RNA encoded by
VNNI which is 1.45 to 23.63 fold higher than the average level of RNA encoded by this
gene in blood of subjects not having any colorectal pathology is more likely to have
colorectal cancer than to not have any colorectal pathology.

As can be seen in Table 5, a test subject having a blood level of RNA encoded by
IL2RB which is 0.8 to 0.1 fold that of the average level of RNA encoded by this gene in
blood of subjects not having any colorectal pathology is more likely to have coEdrecta] cancer
than to not have any colorectal pathology.

Generation of logistic regression models for determining the probability that a test
subject has colorectal cancer versus not having any colorectal pathology via measurement
of levels of RNA encoded by ANXA3, CLEC4D, IL2RB, LMNRBI, PRRG4, TNFAIP6 and
VNNI normalized to levels of RNA encoded by ACTR: Linear regression analysis of levels
of RNA encoded by ANXA3, CLEC4D, IL2RB, LMNBI, PRRG4, TNFAIP6 and VNNI
surprisingly showed that logistic regression models based on blood expression levels of all
127 possible combinations of one or more of these genes determined in the sample training
set could be generated, for discriminating, with a receiver-operating characteristic (ROC)
area under the curve (AUC) of at least 0.61, between subjects having colorectal cancer and
subjects not having any colorectal pathology. Examples of these logistic regression models
are shown in Table 6. A model based on ANXA3, CLEC4D, IL2RB, LMNBI, PRRG4,
TNFAIP6 and VNNI (Table 6, Model #1) was surprisingly found to enable discrimination

with a ROC AUC of 0.79 between subjects having colorectal cancer and subjects not having
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By way of example, Model # 1 of Tabie 6 corresponds to:

P = {1 + e[0.684 + (-0.916)(Lanxas) + (0.353)Lcrecap) + (0.871)(Liors) +
(0.907)(Linmer) + (-0.968)(Lernge) + (0.154) Linrares) + (-0.355) L))} -1,

where P is the probability that a test subject has colorectal cancer as opposed to not
having any colorectal pathology, Lanxas is a ratio of a level of RNA encoded by ANXA3 to a
level of RNA encoded by ACTB in blood of the test subject, Loy geap is a ratio of a level of
RNA encoded by CLEC4D to a level of RNA encoded by ACTB in blood of the test subject,
Licars is a ratio of a level of RNA encoded by IL2RB to a level of RNA encoded by ACTB in
blood of the test subject, Ly ymnp is a ratio of a level of RNA encoded by LMNB! to a level of
RNA encoded by ACTB in blood of the test subject, Lprrgs is a ratio of a level of RNA
encoded by PRRG4 to a level of RNA encoded by ACTB in blood of the test subject,
Lrwraws is a ratio of a level of RNA encoded by TNFAIP6 to a level of RNA encoded by
ACTB in blood of the test subject, and Lyny is a ratio of a level of RNA encoded by VNNI
to a level of RNA encoded by ACTB in blood of the test subject.

Further by way of example, Model #104 of Table 6 corresponds to:

P={1+e"{4.311 + (-0.659)(Lrrraa)]} -1,

where P is the probability that a test subject has colorectal cancer as opposed to not
having any colorectal pathology, and Lerrga is @ ratio of a level of RNA encoded by PRRG4
to a level of RNA encoded by ACTB in blood of the test subject,

Table 6. Logistic regression models based on blood expression levels of any possible
combination of one or more of ANXA3, CLEC4D, IL2RB, LMNB1, PRRG4, TNFAIP6 and
VNNI for deteﬁnining the probability that a test subject has colorectal cancer as opposed to
not having colorectal cancer. ROC AUC values for the models are shown for the sample
training set used to generate the models, as well as for an independent blind sample test set
used to test the models. The models, listed in order of decreasing ROC AUC value for the
training set, are based on expression levels determined via quantitative reverse transcriptase-
PCR analysis using ACTB as duplex partner for normalization. The form of these models is:
P={1+e"[Ko + KiLy + KoLy + KsLs... + KalaJ}~-1, where P is the probability that a test
subject has colerectal cancer as opposed to not having any colorectal pathology; Ko is a

constant; K, is a coefficient specific to a first gene; L, is a ratio of a level of RNA encoded
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by the first gene to a level of RNA encoded by ACTB in blood of the test subject; Ky is a
coefficient specific to a second gene; L is a ratio of a level of RNA encoded by the second
gene to a level of RNA encoded by ACTB in blood of the test subject; K; is a coefficient
specific to a third gene; L; is a ratio of a level of RNA encoded by the third gene to a level of
RNA encoded by ACTB in blood of the test subject; K, is a coefficient specific to an nth
gene; and L, is a ratio of a level of RNA encoded by the nth gene to a level of RNA encoded
by ACTB in blood of the test subject. No regression coefficients are specified for genes

which are not included in the gene combination (indicated by “~") on which a given logistic

regression model is based.

Logistic| Ne, | ROC AUC |Consta
regressi| of nt Gene-specific regression coefficient
on |gene (Xo) (K.o)
model #| s in
mod
el
Traini |[Blin ANX ICLEC4[IL2R |LMN |[PRR [TNFAI {VNN
ng Set |d A3 D B B1 G4 |P6 1
Test
_ Set
1 7 0.79]0.79] 0.684| -0.916] 0.353|0.871} 0.907]-0.968] 0.154 -
0.355
2 6 0.79{ 0.79| 0.743{-0.859| 0.402| 0.870] 0.893|-0.916 - -
0.341
3 4 0.78; 0.78f 1.321{-0.614| 0.358]0.898 —1-0.749 - =
4 5 0.78[0.79] 0.343]-0.907| 0.322}0.829 0.737} -0.925 = -
5 5 0.78{ 0.78] 1.814|-0.527| 0.424] 0.943 -1 -0.715 - -
0.267
6 5 0.78(0.82} 0.830} -0.641 -| 0.883} 0.935{-0.824 - -
0.270
7 5 0.781 0.79] 1.264| -0.658| 0.318{0.898 -1 -0.788] 0.120 -
8 5 0.78{ 0.82} 0.359| -0.825 -1 0.845] 0.794|-0.927| 0.189 -
9 6 0.78/ 0.80] 0.282] -0.953} 0.280] 0.8291 0.740| -0.965] 0.123 e
10 6 0.78/ 0.78] 1.772| -0.575¢ 0.380| 0.944 -1-0.760[ 0.141 -
_ 0277
11 6 0.78| 0.82} 0.727| -0.768 ~{ 0.883{ 0.948]-0.918| 0.230 -
0.304
12 4 0.77} 0.82] 0.477[-0.716 -1 0.848{ 0.803] -0.850 - -
13 3 0.77/ 6.80; 1.969 - —{ 1.001 -~ -0.752 - -
0.305
14 4 0.77,0.81] 1.950] -0.280 —| 0.966 - -0.610 - -
: 0.189
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15 | 4 0.7710.78] 1.915 - 0.161] 1.009 —1-0.840 I
0374

16 | 4 0.77/0.80] 1.686 Z —10.995] 0.238[-0.855 B R
0.363

17 | 5 0.77]0.79] 1.748 1 0.130| 1.005] 0.147[-0.887 B
0.397

18 | 4 0.770.82] 1.436]-0.487 —0.925 10731 0.193] =
19 | 4 0.77]0.80] 1.934 _ —1.008 —-0808] 0.084] -
0.334

20 | 5 0.77)0.81] 1.861] -0.398 ~]0.963 170,697 0223 -
0.218

21 | 5 0.77]0.79] 1.907 - 0.147] 1.011 -0852 0.029] -
0.378

22 |5 0.7710.79]  1.697 - —J1.001] 0.207[-0.880[ 0.058 -
0.376

23 | 6 | 0.77]0.79] 1.74% - 0.121] 1.006] 0.142[-0.894] 0.021] -
0.399

24 | 2 0.76{0.79] 1.225 - 10957 —-0.928 B R
25 | 3 0.76]0.81] 1.570} -0.371 710.930 —0.649 A
26 | 3 0.76/0.79] 1.233 -] -0.006] 0.957 —0.924 N -
27 | 3 0.76]0.79] 1.328 — —]'0.960[ -0.058]-0.894 I R
28 | 4 0.76]0.79] 1.332 | 0.015| 0.960] -0.072] -0.898 B R
29 | 3 0.76|0.79] 1.249] - -10.956 0912 -0.019] -
30 | 4 0.76]0.79] 1.244] - 0.006]0.956 J-09014] -0.022] -
31 | 4 0.76/0.79] 1.328 - -] 0.959] -0.052|-0.890] -0.009] -
32| 5 0.76]0.79] 1.333 - 0.022[ 0.960| -0.067] -0.893| -0.0t6] -
33 | 3 0.75[0.80] 0.744] -0.544 —0.820 I A B R
| 0.282

34 | 4 0.7510.78] 0536 -0.717] 0.252| 0.784] o - B B
0.333

35 | 4 0.75[0.80] 0.324] -0.670 o780 0.260] - I R
0313

36 |5 0.750.78] 0.241]-0.798] 0.236| 0.757] 0.189] i B
0.353

37 | 5 0.75|0.75] 2.890| -1.124] 0.436] | 1.167]-0.723 J -
0.254

38 | 4 | 0.75/0.80] 0.701]| -0.567 —0.818 A 0033 -
0.288

39 ] 5 0.75]0.78] 0.571] -0.702] 0.266] 0.785 I ] 0036 -
| 0.330

40 | 5 0.75/0.80] 0.308] -0.680 10779 0.254] -] 0019 -
0.316

a1t 16 | 075078 0271[-0784] 02530.757] 0.198] | -0.043| -
0.349
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42 6 0.75[0.76] 2.8517-1.176] 0.395] - 1.177]-0.767, 0.134] -
| 0.266
43 2 0.74{0.80] 0.043[-0.713 -10.751 I 1=
44 | 3 0.74{6.79] -0.169] -0.843] 0.160] 0.721 I i —
45 3 0.74| 0.80] -0.101} -0.755 —{0.738] 0.076] - I I
46 | 4 0.74|0.79] -0.190[-0.848] 0.159! 0.719] 0.011 = B
a7 | 4 0.74[0.75| 2.528/-1.146] 0378 -] 1.036|-0.741 i -
48 4 0.74]0.77] 1.234 —17-0.009] 0.883[ -0.489 - i
{0.407

49 | 3 0.74/0.80] 0.070] -0.701 0.753 4 O o015 -
50 | 4 0.74]0.78] -0.082[ -0.811] 0.189 0.723 I R T
51 4 0.74| 0.80] -0.079] -0.742 —{0.738] 0.084] | -0.021] -
52 5 0.7410.78 -0.130{-0.824] 0.187/0.719] 0.028] - -0.069] -
53 5 0.74/0.76] 2.481{-1.189] 0342] - 1.038/-0.778] 0110 =
54 | 4 0.74[0.77] 1.245 - 0878/ -0.387] | -0.120] -
0.382

55 5 0.74[0.77] 1272 - 0.059]0.877] -0.424] | -0.139] -
0.392

56 | 3 0.73[0.77] 1238 — —10.883] -0.498 N i -
0.409

57 | 4 0.73[0.80[ 3.012[-0.891 - 1247 -0.638 I -
0.182

38 5 0.73[0.80] 2.927-1.011 O 12510721 o207 -
0.212

59 | 3 0.72[0.73] 4212[-0.733] 0451 - —1-0.493 I
60 | 3 0.72[0.80] 2.728| -0.930 - ] 1.141}-0.660 I
61 3 0.72]0.77] 0.438 7-0.175] 0.826 I I 4
- 0.505

62 | 4 0.7210.73| 4.547-0.690] 0489 - —]-0.366 I
0.144

63 3 0.72[0.76] 06.855 -w —0.835] -0.659 - -0.188] -
64 | 4 0.72[0.77] 0847 | -0.031|0.836] -0.636 0T S
65 | 4 0.72[0.74] 4.171]-0.772] 0.418] < 0527 0.104] -
66 | 4 | 0.72/0.80] 2.614]-1.040 I 1128[-0.735] 0.188] -
67 | 3 0.72[0.76] 0.608 = 10823 o ez -
0.482

68 | 4 0.72]0.77] 0.637 - -0.049] 0.828 I R R T
| 0.466

69 | 5 0.72[0.74] 4.526[-0.731] 0455 - ~1-0.504] 0117 -
0.154

70 | 2 0.71/0.76] 0.786 - —10.840| -0.871 - B
71 3 0.71]0.78] 0.770 - -0.122] 0.844| -0.733 N i -
72 | 2 0.7110.74] 0.162 _ J0.799 I - -

114



0.616

73 4 0.7110.74] 2.134{-1.028] 0.310 - 0.571 - - -
0.286

74 5 0.7110.74] 2.1641-1.014] 0327 - 0.580 -1 -0.044 -
0.282

75 3 0.70| 0.75] 1.725}-1.054} 0.242 —-| 0.404 - - -
76 2 0.70{ 0.80] 4.710{ -0.417 - — —-{-0.372 - -
77 3 0.70{ 0.73} 3.283|-0.791] 0.371 - - - i -
0.214

78 3 0.70{ 0.79] 2.309] -0.868 — - 0.682 - - -
' 0.231

79 3 0.70| 0.80{ 4.842| -0.393 - - -{-0.360 - -
0.050

80 4 0.70{ 0.75| 1.785} -1.031] 0.269 —- 0.421 ~t -0.069 ~
81 3 0.70] 0.80] 4.558| -0.539 - - ~ -0.455;  0.200 -
82 4 0.70;0.73] 3.305|-0.783] 0.378 - - -l -0.020 -
0.211

83 4 0.70]0.79] 2.279] -0.886 ~ ~t 0.671 -1 0.034 -
0.237

84 4 0.70{ 0.81} 4.759 -0.506 - - —-0.4401 0.211 -
0.079

85 1 0.69/0.79 3.324|-0.616 — - ~ - - -
86 2 0.69]0.74| 2.681| -0.868| 0.301] - - - - -
87 2 0.6910.79f 1.931{-0.919 - - 0.520 - - -
88 2 0.69/0.76| 3.768} -0.536 — — — - - -
0.126

89 2 0.69]0.79] 3.214] -0.654 - - — - 0.047 -
90 3 0.69]0.73| 2.748/ -0.847} 0.321 — - -| -0.046 -
91 2 0.6910.73| -0.674 - —{ 0.701 - - -0.435 -
92 3 0.69} 0.76] -0.326 ~ -0.240] 0.745 - - -0.281 —
93 3 0.69;0.79] 1.931] -0.919 — - 0.520 - 0.000 -
94 3 0.69] 0.80] 3.648} -0.587 - - - - 0.075 -
0.143

95 2 0.68{0.75] -0.764 — -0.455;{0.736 - - — -
96 2 0.68}0.78} 4.977 - - - —-0.524 - -
(.223

97 3 0.68[0.76] 4.939 - 0.113 ~ -4 -0.579 - -
0.275

98 3 0.68]0.77| 4.670 -~ - -~ 0.238]-0.620 - -
' 0.289

99 4 0.68/0.76; 4.716 - 0.067 —{ 0.185]-0.631 - -
0.304

100 3 0.68{0.78] 4.975 = - - - -0.531] 0.012 -
0.228
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101 | 4 | 0.68]0.76] 4.941 J 0134 - J-0564] -0.042] -
0.268

102 | 4 | 068077 4655 . — ] 0.255[-0.610] -0.028] -
0.283

103 | 5 0.68]0.76] 4.702 - 0.091] -] 0.200{-0.615] -0.035| -
0.299

104 | 1 0.67}0.76] 4.311 - I —1-0.659 i
105 | 2 0.67|0.77] 4.327 J 0010 - J-0.652 I R
106 | 2 0.67|0.76] 4.314 = - [-0.001] -0.658 I
107 | 3 0.67|0.77] 4.309 - -0.014] ] 0.012[-0.656] - -
108 | 2 0.67]0.77] 4.391 - I -[-0.607] -0.062] -
109 | 3 0.670.76] 4.356 J 0035 - -0619] -0.079] -
110 | 3 0.67/0.76] 4.292 - - -] 0.056/-0.629] -0.074] -
111 | 4| 067]0.76] 4.299 - 0,024 | 0.038{-0.630] -0.082] -
112 | 3 0.65] 0.74| 3.919 - 10142 - 0152 -
0.303

113 | 2 0.64|0.74] 3.402 J0105] - I -
0.397

14 | 2 | 064075 3927 = 1 %0277 N I A
- 0.340

115 | 3 0.6410.75] 3922 | -0.010] | -0.268 N I
| | 0.337

116 | 2 0.64| 0.73] 3.528 - 4 d-0373 - 0206] -
117 | 3 0.64]0.73[ 3.528 _ 140373 - 0206 -
118 | 2 0.64/0.73] 3.628 - I - - 0189 -
0.345

119 | 3 0.64|0.73] 3610 00200 - - - -0.199] -
0.352

120 | 4 | 064[0.73] 3.951 0071 - -0.188 00174 -
0.316

121 | 1 0.63[0.75] 3.466 - 4 1 -0.603 - O =
122 | 2 0.63[0.78] 3.457 - 0.104] - -0.482 - i R—
123 | 1 0.63]0.71] 3.191 - i - - B A
0.468

124 | 2 0.63/0.74] 2.657 0133 - - 0269 -
125 | 1 0.62[ 0.69] 2.363 - i - - 0357 -
126 | 1 0.61[0.73] 2.197 - 0338 - - _ I
127 | 1 0.61] 0.64] -2.973 - —J0.561 z - B

Blind sample test set: Quantitative RT-PCR analysis of gene expression in an

independent blind test set of blood samples from 76 subjects having colorectal cancer and 77

subjects not having any colorectal pathology was performed as described above for the
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training set. The normalized RNA levels measured are shown in Table 7.

Table 7. Sample test set levels of RNA encoded by ANXA3, CLEC4D, IL2RB, LMNBI, PRRG4,
TNFAIP6 and VNNI in blood of subjects having colorectal cancer (Group 1) and subjects not
having any colorectal pathology (Group 0), normalized to levels of RNA encoded by ACTB.

Levels shown correspond to ACt.

Sample ID | Group Gene
ANXA3 |CLEC4 |[IL2RB |LMNBI1 |PRRG4 |TNFAIP [VNN1
D 6

CD0214pax 0 5.56 6.17 4.50 6.44 7.07 5.78 6.69
CD0242pax 0 5.87 7.32 4.54 5.43 5.19 5.87 7.38
RC2897pax 0 6.67 8.37 5.49 5.95 7.18 7.80 7.96
CD0670pax 0 7.79 5.80 3.25 6.35 7.10 8.40 7.80
CD1401pax 0 5.84 6.39 5.42 5.85 7.30 6.55 7.12
PB2924pax 0 5.56 7.17 4.12 5.97 6.51 5.90 7.12
CD0482pax 0 7.65 8.34 3.43 6.91 7.02 8.94 8.48
PB1275pax 0 5.26 6.13 5.18 5.54 7.09 5.89 8.78
CD0148pax 0 5.90 7.83 3.98 5.95 7.60 7.35 7.20
CDO0122pax 0 6.55 8.40 5.02 6.38 7.07 7.96 8.83
PB2272pax 0 7.30 8.30 3.95 6.57 7.42 9.42 7.49
CD1708pax 0 6.28 9.11 4.07 5.74 6.01 7.48 7.13
CD0354pax 0 6.55 8.20 4.93 6.30 8.06 8.28 7.81
PB2634pax 0 5.76 7.74 5.28 6.80 7.20 9.18 7.39
CD0204pax 0 5.90 6.53 4.83 5.56 6.25 7.29 6.87
PB1336pax 0 7.60 9.00 6.87 6.99 7.13 8.92 9.71
RC2699pax 0 7.72 942  6.03 7.12 7.99 8.67 8.57
CD1278pax 0 5.95 7.57 4.20 5.72 6.31 6.83 7.36
PB2062pax 0 7.31 7.76 4.31 6.50 7.29 8.38 7.78
PB2464pax 0 5.95 8.33 4.73 5.52 5.52 6.39 8.43
CD0053pax 0 6.17 7.90 4.09 6.56 7.18 8.25 7.44
CD0192pax 0 5.49 7.60 4.19 5661  7.38 5.48 6.03
CD0244pax 0 6.32 7.31 5.26 6.21 7.56 7.63 6.89
CD0833pax 0 5.52 8.65 4.72 5.55 6.33 6.60 5.47
CD1719pax 0 6.19 7.94 540 593 6.39 6.50 7.51
CD0036pax 0 5.20 5.95 4.60 4.95 4.51 5.99 5.82
PB2015pax 0 6.62 7.13 3.85 5.99 7.62 8.53 7.13
PB0662pax 0 6.09 7.17 5.33 6.49 7.40 7.43 6.60
PB2024pax 0 6.16 6.10 4.49 5.94 6.86 8.23 7.44
RC2565pax 0 6.63 8.81 5.94 6.33 8.38 7.11 8.75
CD1561pax 0 7.29 6.78 4.73 6.48 7.49 8.18 8.21
CD1728pax 0 7.13 6.89 4.30 6.52 7.76 7.08 8.63
CD0238pax 0 5.47 7.06 4.85 6.10 7.13 7.38 7.14
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PB2342pax 0 7.65 4.19 6.21 7.29 8.02 8.00
CD0800pax 0 7.42 8.19 3.99 6.61 7.78 8.79 8.44
CD0437pax 0 4.74 5.92 5.05 4.90 5.58 6.27 6.17
RC3214pax 0 6.35 8.13 4.96 6.22 7.02 8.19 7.01
CD1487pax 0 5.24 7.83 4.51 5.99 7.26 7.36 6.48
PB1763pax 0 7.83 9.12 3.21 7.40 8.78 9.20 8.37
CDO0580pax 0 5.14 5.72 3.17 4.54 4.78 6.28 5.28
CD0840pax 0 4.94 6.63 4.96 5.38 3.60 6.63 6.10
PB2757pax 0 5.32 7.54 4.98 5.51 6.48 6.77 8.12
PB2184pax 0 5.11 7.34 3.73 5.68 6.63 6.30 8.26
PB2179pax 0 5.57 6.84 4.80 5.59 5.75 5.74 6.56
PB1324pax 0 4.77 9.26 4.24 5.57 6.78 7.16 7.37
CD0237pax 0 6.46 8.06 5.42 5.89 6.89 7.51 7.26
CD1329pax 0 6.03 6.72 493 5.93 6.06 737 7.38
PB2005pax 0 7.51 7.37 4.66 6.41 7.63 9.46 8.15
PB3227pax 0 5.08 6.46 4.44 5.74 6.46 7.62 7.51
PB3163pax 0 4.51 6.23 4.17 5.32 6.10 7.12 6.54
PB3481pax 0 5.66 7.99 5.16 5.95 8.33 6.48 8.26
CD1320pax 0 4.16 5.93 4.79 4.60 5.55 5.10 6.16
RC3191pax 0 7.15 7.64 4.92 6.94 7.20 8.20 8.30
CDO0583pax 0 4.29 7.00 4.44 4.16 3.96 8.82 3.97
PB3032pax 0 5.12 6.51 5.09 3.96 6.08 6.91 7.87
CD0367pax 0 3.75 6.68 4.34 5.49. 6.25 7.12 7.06
PB2889%pax 0 6.03 8.25 4.75 6.39 7.27 7.04 7.68
PB3524pax 0 6.66 6.73 5,40 6.83 7.72 6.07 7.38
RC2986pax 0 6.90 7.96 5.36 6.14 7.22 8.87 7.75
CD1428pax 0 6.64 9.25 3.67 5.82 7.04 7.12 6.09
RC2236pax 0 6.82 6.87 5.24 6.21 7.41 7.27 8.02
PB19]8pax 0 8.72 7.41 5.20 7.28 829 10.44 9.02
CD0277pax 0 6.42 8.60 5.37 6.63 7.61 8.57 7.04
CDO0667pax 0 5.15 6.09 5.57 5.26 6.33 6.27 6.41
CD1741pax 0 5.46 6.18 5.57 5.76 6.50 7.24 7.18
PB1973pax 0 8.07 9.15 4.68 7.12 8.89 9.13 10.01
PB1222pax 0 5.80 7.45 5.57 5.95 5.81 6.15 7.61
RC2683pax 0 8.25 9.29 5.83 6.98 8.07 9.46 9.66
PB3200pax 0 5.00 6.73 4.23 5.42 6.59 6.31 7.35
PB2130pax 0 6.31 7.61 4.91 5.50 5.79 6.48 6.81
PB3097pax 0 6.33 3.94 5.77 6.08 6.72 7.78 7.51
CD0571pax 0 5.28 6.04 3.76 5.54 6.60 6.99 5.82
CD0676pax 0 5.50 6.68 5.78 5.79 5.91 6.91 7.18
PB1514pax 0 7.57 5.96 5.35 7.38 8.09 7.63 8.37
CDO0547pax 0 4.62 7.13 6.05 5.85 7.44 6.70 6.88
1CD1068pax 0 5.79 6.49 4.84 6.23 7.14 8.55 6.32
CDO0715pax 0 2.97 4.03 4.74 4.51 4.94 5.38 6.46
JHO130pax I 5.32 5.90 6.01 5.47 3.77 5.93 6.90
MHO0079%pax 1 6.41 6.17 5.06 6.19 6.42 6.61 7.57
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MH0082pax 1 7.06 4.93 5.26 6.82 6.74 8.27 7.32
ANOO13pax 1 4.94 7.96 3.89 5.60 5.49 7.86 7.95
NK2005pax 1 4.20 5.83 5.59 5.08 5.65 4.02 6.98
CD1111pax 1 6.62 6.64 4.17 6.17 7.32 7.62 7.72
JHO105pax I 5.31 7.29 4.84 5.39 5.34 7.13 8.28
MIP1007pax 1 3.42 7.30 4.89 4.27 6.00 5.13 3.62
DCO0011pax 1 4.33 5.63 4.17 5.45 5.74 6.41 7.06
MHO0073pax 1 4.68 6.28 5.84 4.57 5.52 6.41 5.86
DC0003pax I 6.24 7.65 5.02 6.05 6.64 7.05 8.46
DC1002pax 1 4.62 4.35 5.41 5.26 6.40 7.24 6.90
JHO096pax 1 3.45 5.49 5.18 4.79 5.74 3.34 7.61
KW0002pax 1 4.26 6.89 4.62 4.71 4.76 5.78 6.53] -
JHO120pax 1 5.89 4.91 5.53 6.38 3.56 8.45 6.44
MIP1008pax 1 4.84 7.74 5.47 541 5.63 5.36 6.93
MIP0002pax 1 3.76 6.96 5.63 4.85 6.55 5.74 6.87
MIP101 Ipax 1 4.70 6.28 3.12 4.63 4.60 5.68 4.55
MHO0074pax 1 5.11 5.73 5.75 5.68 6.74 7.59 6.00
DC0008pax 1 4.97 6.33 4.16 5.44 4.95 6.54 5.87
AN4014pax 1 3.93 5.76 4.25 4.58 5.76 5.20 7.74
DC0012pax 1 4.25 6.07 3.15 5.08 7.00 4.86 6.37
MIP2002pax I 5.54 3.71 4.26 3.54 5.77 6.57 6.33
NK1005pax 1 3.76 8.79 5.22 7.02 7.38 8.60 7.55
MIP0007pax 1 2.91 3.55 6.69 3.21 4.38 3.48 4.85
JHOI118pax I . 572 7.53 4.77 5.56 5.85 6.56 6.04
JHO08%pax 1 5.11 7.30 4.99 5.68 5.58 6.54 7.38
MHO0057pax 1 5.80 6.60 6.01 6.35 6.36 7.44 6.44
DC0005pax 1 5.98 7.66 4.72 6.38 6.39 7.47 7.19
MHO0067pax 1 4.75 6.06 6.11 4.96 5.30 6.78 5.54
JHOO08S5pax 1 5.19 6.48 5.92 5.99 5.76 6.65 7.12
JHO127pax I 5.48 6.43 5.18 6.13 7.59 6.63 7.04
MIP1013pax 1 4.86 5.89 4.56 5.29 5.21 5.89 6.51
JHO126pax 1 4.21 7.08 5.35 5.68 5.40 3.50 7.07
AN4013pax 1 3.15 5.66 4.15 519 5.38 5.94 6.91
MHO0053pax 1 7.07 8.10 4.16 6.42 5.83 8.33 7.84
JHO115pax i 3.82 7.54 5.74 4.75 6.03 6.27 7.36
CC0004pax 1 3.83 5.81 4.59 4.67 5.46 5.50 5.84
JHO091pax 1 5.26 5.92 4.74 5.31 7.34 6.70 6.91
NK1004pax I 5.76 7.32 6.16 5.78 6.58 7.99 7.77
NK1008pax 1 4.70 7.52 5.56 5.57 6.80 6.58 7.52
MIP2006pax 1 4.25 6.38 4.28 4.74 5.69 5.36 5.38
ANO0020pax 1 4.12 6.61 5.57 4.81 4.61 4.45 6.07
JHO117pax 1 3.36 8.59 4.90 4.29 4.99 5.12 3.76
JHO100pax I 5.54 6.69 4.86 5.66 6.57 7.23 7.26
MHO0066pax 1 5.12 5.25 6.28 5.59 6.61 6.27 6.13
NK2009pax 1 5.30 5.93 4.95 5.76 5.27 7.71 5.77
NK2008pax 1 4.14 5.57 5.88 4.93 5.45 6.59 5.66
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PB3067- 1 5.84 8.25 4.70 6.20 6.51 7.78 6.81
2pax

NK1003pax 1 4.41 6.99 5.48 5.30 6.08 6.48 7.13
MIP1009pax 1 3.22 8.02 6.45 4.25 5.14 3.47 5.21
DC2006pax 1 6.06 5.91 4.81 5.88 6.05 7.24 7.34
JHO13 Ipax 1 5.19 6.71 4.98 5.21 5.15 4.75 6.43
DC0015pax 1 4.95 6.98 5.01 5.46 6.53 6.02 6.17
ANO00OIpax 1 4.36 6.54 5.97 5.60 5.83 6.72 7.13
JHO111pax ! 5.04 6.83 4.22 5.09 6.96 7.14 5.78
MIP000S5pax ) 3.74 5.56 5.98 4.46 5.80 5.74 5.33
MHO0065pax 1 4.50 5.37 5.63 5.51 6.30 6.09 5.82
JHO136pax 1 3.39 4.63 6.12 4.86 5.19 7.76 4.59
CD1351pax 1 6.86 7.94 3.55 6.06 6.52 8.46 7.62
MHO0075pax 1 6.05 . 7.17 5.57 5.77 6.75 7.32 7.27
MHO0078pax 1 4.60 6.70 5.49 5.26 4.21 5.25 7.54
MHO0068pax 1 7.58 5.49 4.48 6.43 7.14 8.00 6.36
MIP2003pax 1 4.24 5.60 4.30 4.93 6.05 6.85 5.97
NK201 5pax 1 5.42 5.52 5.54 6.08 6.40 8.40 8.09
MHO0070pax 1 5.40 7.11 4.66 5.74 6.55 7.09 7.08
JHO0093pax 1 5.22 7.62 4.66 5.29 5.39 7.00 7.15
JHO135pax 1 4.40 4.64 5.52 4.62 5.38 4.31 4.62
CD1571pax 1 5.45 6.48 4.4] 5.65 7.26 7.88 7.17
MHO0061 pax I 4.99 5.15 5.47 5.72 6.73 7.65 7.76
NK2007pax I 5.98 7.25 5.17 5.76 7.02 7.32 6.38
JHO132pax 1 5.29 7.18 5.29 5.76 6.96 6.66 6.83
MHO0062pax 1 4.40 6.01 4.86 5.42 5.50 6.26 6.45
JHO114pax I 4.78 6.93 7.12 5.58 7.50 5.62 5.26
CD1260pax 1 5.28 5.92 5.24 5.73 5.86 7.18 7.37
JH0022pax ) 5.00 5.94 4.73 5.49 6.17 5.66 6.80

Analysis of the test set results confirmed the surprising finding based on the training
set that ANXA3, CLEC4D, IL2RB, LMNBI, PRRG4, TNFAIP6 and VNNI1 each express
RNA on average at a significantly higher level (p-value less than 0.05) in blood of subjects
having colorectal cancer relative to subjects having no colorectal pathology, and that ILZRB
expresses RNA on average at a significantly lower level (p-value less than 0.05) in blood of
subjects having colorectal cancer relative to subjects having no colorectal pathology (Table
8). The ranges of fold-change in the levels of RNA encoded by ANXA3, CLEC4D, IL2RB,
LMNBI1, PRRG4, TNFAIP6 and VNNI normalized to levels of RNA encoded by ACTB in
blood of the test set subjects having colorectal cancer relative to the test set subjects not

having any colorectal pathology are also shown in Table 8.
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Table 8. Sample test set ranges of fold-change in levels of RNA encoded by ANXA3, CLEC4D,
IL2RB, LMNB1, PRRG4, TNFAIP6, VNNI normalized to levels of RNA encoded by ACTB in

blood of subjects having colorectal cancer relative to subjects not having any colorectal

pathology.

Gene

ANXA3

CLEC4

IL2RB

LMNBI1

PRRG4

TNFAI
P6

VNN1

Average
normalized RNA
level in subjects
having colorectal
cancer (ACt)

4.98

6.45

5.18

5.42

6.01

6.51

6.63

Average
normalized RNA
level in subjects
not having any
colorectal
pathology (ACt)

6.10

7.32

4.83

6.01

6.86

7.41

7.40

Average RNA
level fold-change

2.17

1.82

0.78

1.50

1.80

1.87

1.70

p-value for

average RNA level

fold-change

1.7E-10

1.9E-06

1.4E-03

1.3E-07

1.6E-08

3.8E-06

4 4E-
06

Maximum
observed RNA
fevel directional

fold-change

9.13

13.66

0.20

6.98

6.26

16.78

13.78

As can be seen in Table 8, a test subject having a blood level of RNA encoded by
ANXA3 which is 2.2 t0 9.1 fold higher than the average level of RNA encoded by this gene

in blood of subjects not having any colorectal pathology is more likely to have colorectal

cancer than to not have any colorectal pathology.

As can be seen in Table 8, a test subject having a blood level of RNA encoded by
CLECAD which is 1.8 to 13.7 fold higher than the average level of RNA encoded by this

gene in blood of subjects not having any colorectal pathology is more likely to have

colorectal cancer than to not have any colorectal pathology.

As can be seen in Table 8, a test subject having a blood level of RNA encoded by
LMNBI which is 1.5 to 7.0 fold higher than the average level of RNA encoded by this gene

in blood of subjects not having any colorectal pathology is more likely to have colorectal
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cancer than to not have any colorectal pathology.

As can be seen in Table 8, a test subject having a blood level of RNA encoded by
PRRG4 which \is 1.8 t0 6.3 fold higher than the average level of RNA encoded by this gene in
blood of subjects not having any colorectal pathology is more likely to have colorectal cancer
than to not have any colorectal pathology.

As can be seen in Table 8, a test subject having a blood level of RNA encoded by
TNFAIP6 which is 1.9 to 16.8 fold higher than the average level of RNA encoded by this
gene in blood of subjects not having any colorectal pathology is more likely to have
colorectal cancer than to not have any colorectal pathology.

As can be seen in Table 8, a test subject having a blood level of RNA encoded by
VNNI which is 1.7 to 13.8 fold higher than the average level of RNA encoded by this gene
in blood of subjects not having any colorectal pathology is more likely to have colorectal
cancer than to not have any colorectal pathology.

As can be seen in Table 8, a test subject having a blood level of RNA encoded by
IL2RB which is 0.8 to 0.2 fold that of the average level of RNA encoded by this gene in
blood of subjects not having any colorectal pathology is more likely to have colorectal cancer
than to not have any colorectal pathology.

Furthermore, the test set results confirmed the surprising finding based on the training
set that logistic regression models based on blood expression levels for any of the 127
possible combinations of one or more of ANXA3, CLEC4D, IL2RB, LMNBI1, PRRG4,
TNFAIP6 and VNN, each of which normalized against expression levels of ACTB, can be
used to discriminate, with a ROC AUC of at least 0.64 (Table 6), between subjects having
colorectal cancer and subjects not having any colorectal pathology. As such, the novel
logistic regression models listed in Table 6 can be used to determine the probability that a test
subject has colorectal cancer as opposed to not having any colorectal pathology, based on
blood levels of expression of ANXA3, CLEC4D, IL2RB, LMNBI, PRRG4, TNFAIP6 and/or
VNNI.

EXAMPLE 3
Measurement of blood levels of RNA encoded by any combination of ANXA3, CLEC4D,
LMNBI, PRRG4, TNFAIP6 and/or VNNI relative to the level of RNA encoded by ILZRB
can be used to determine the probability that a test subject has colorectal cancer as

opposed fo not having any colorectal pathology
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MATERIALS AND METHODS:

Refer to “General materials and methods”, above.
EXPERIMENTAL RESULTS:
Sample training set:
Discovery of significantly different levels of RNA encoded by ANXA3, CLEC4D,
LMNRBI1, PRRG4, VNN1, TNFAIP6 normalized to IL2RB in blood of subjects having

colorectal cancer relative to subjects not having any colorectal pathology: Quantitative

reverse transcriptase-PCR analysis of gene expression in a training set of blood samples from

116 subjects having colorectal cancer and 127 subjects not having any colorectal pathology,

using IL2RB as duplex partner for normalization of gene expression levels was performed.

The normalized RNA levels measured are shown in Table 9

Table 9. Sample training set levels of RNA encoded by ANXA3, CLEC4D, IL2RB, LMNBI,
PRRG4, TNFAIP6 and VNNI in blood of subjects having colorectal cancer (Group 1) and

subjects not having any colorectal pathology (Group (), normalized to levels of RNA encoded by

IL.2RB. Levels shown correspond to ACt.

Sample ID | Group Gene
ANXA3 | CLEC4D | LMNB1 | PRRG4 | TNFAIP | VNNI1
_ 6

CDO0011pax 0 0.8303 1.3467 1.2008 0.8909 2.1665 | 26036
CD0012pax 0 1.2503 1.4917 0.8258 0.9309 1.9115| 29086
CD0030pax 0 12878 1.2957 0.7182 1.1632 0.7535 | 1.7757
CD0063pax 0 2.4078 3.0807 1.6332 1.8532 3.4685 3.0157
CD0077pax 0 -0.0047 1.2417 0.7058 0.7009 0.8465 1.7436
CD0078pax 0 1.6928 2.4057 0.9432 0.9332 2.6735 1.4807
CD0085pax 0 0.4428 1.5007 0.4032 0.8232 2.4335 0.4457
CD0117pax 0 0.6028 2.2057 0.7632 2.0182 2.2585 0.6557
CD0146pax 0 0.0353 0.7117 0.6708 0.1659 1.3215 0.7236
CD0167pax 0 -1.3147 -(0.1483 0.0358 0.2609 1.3315 0.0786
CD0249pax 0 -0.7797 -0.6233 -0.8142 0.0609 -0.0085 (0.2486
CD0279pax 0 0.8278 1.9607 0.7632 0.7382 1.6185 1.4957
CD0286pax 0 0.0753 1.5217 0.7058 0.6659 0.7215 0.7286
CD0297pax 0 -0.1797 0.2867 0.1958 -0.3291 0.0665 | 0.4836
CD0323pax 0 1.7303 1.6817 0.5408 1.2359 2.2865 3.0636
CD0445pax 0 0.9878 1.2107 0.6682 0.6932 1.8085 1.6907
CD0463pax 0 -0.3647 1.2267 0.3058 (.5559 1.2365 1.0136
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CD049]pax 0 -0.3972 |  0.3507 0.4482 0.7032 1.1785 1 0.2907
CD0496pax 0 0.8753 2.4167 0.6558 1.4509 1.0515 | 0.6436
CD0501pax 0 0.8753 1.7517 0.9558 0.9109 2.7615 1.0986
CD0504pax 0 -0.4947 0.2367 0.2358 1.0209 0.3715 0.7936
CD0573pax 0 1.9978 1.3107 0.9582 0.9982 2.4435 1.9357
CD0578pax 0 1.6103 1.7317 0.6408 0.6259 1.6865 1.7136
CD063%pax 0 0.1028 0.6657 0.6232 -0.2618 0.9985 1.5857
CD0645pax 0 -0.8347 -0.1883 -0.4342 -0.4441 0.4965 | 0.0986
CDO0679pax 0 0.4703 1.7767 0.6658 0.5659 1.9465 | 2.2636
CDO685pax 0 0.8753 23317 0.8008 1.3759 2.1915 1.4836
CDO0716pax 0 1.9978 2.4057 0.9182 0.4432 1.5835 | 2.0457
CD0749pax 0 0.3303 1.3717 0.4058 0.5509 2.0465 1.0336
CD0760pax 0 -2.5747 -1.3583 -1.9442 -1.1491 -1.2335} -0.8714
CD0811pax 0 2.2353 2.8417 1.1858 1.3609 1.3865 1.3286
CD0846pax 0 -0.6522 0.3407 -0.6418 -0.3468 -0.6315 1.5657
CD0848pax 0 0.7278 1.2057 0.9832 1.0232 1.5785 1.8307
CD0924pax 0 0.1428 0.5357 -0.0768 -0.4418 0.2935 | -0.0793
CD1066pax 0 0.1753 0.6667 0.2658 0.2059 1.9715 0.5786
CD1073pax 0 0.1053 -0.0633 -0.0092 -0.134] 0.8015 1.0886
CD1075pax 0 -0.3322 0.4757 -0.0118 1.1582 1.2385 [ 0.1957}
CD1089pax Y -1.1072 0.1657 -0.7818 -0.5318 0.1935] -0.1193
CD1116pax 0 -0.2072 -0.0543 -0.2818 0.2982 1.4885 0.4107
CD1120pax 0 -0.8872 0.0357 -0.5868 0.2032 1.1885 | -0.2443
CD1198pax 0 0.5253 0.5317 0.7908 0.7509 0.7915 | 0.9786
PB117%pax 0 1.0003 1.0617 0.8808 0.9909 2.4315 1.2286
PB1277pax 0 0.8803 1.4817 0.4258 0.9859 1.5765 0.8286
PB1301pax- 0 -1.7247 -0.9183 -0.9092 -0.5091] -0.6985 | -1.2864
PB1315pax 0 -1.5572 0.2257 -0.6218 -0.3118 -0.2015 0.9007
PB1345pax 0 0.1953 0.6617 0.7508 1.045% 0.3615 2.0236
PB1518pax 0 1.2653 1.6967 0.2058 0.8359 1.3565 1.3036
PB1520pax 0 1.0953 2.0267 0.9708 0.0109 1.6565 2.2236
PB1574pax 0 _1.0753 1.5467 0.8008 0.6109 1.0465 1.1836 |
PB1783pax 0 1.5978 1.7007 1.1982 1.2632 2.1135 1.5907
PB1799pax 0 0.6978 1.0157 0.5282 1.0632 2.0785 0.5957
PB1811pax 0 0.8628 1.4057 0.8232 1.2632 1.3685 0.9507
PB1830pax 0 0.1428 0.6807 0.2532 0.1182 0.8985 | 2.3407
PB1833pax 0 0.2028 1.1407 0.4782 0.5532 0.9385 1.5457
PB1843pax 0 0.5553 0.4717 0.0708 0.5909 -0.5285 1.1486
PB1851pax 0 0.4428 0.1007 0.2632 0.3232 2.7035 1.6007
PB1919pax 0 1.4703 2.1067 0.8108 1.7959 2.1365 2.5086
PB1922pax 0 03103 1.1867 0.4258 1.3759 2.1215 0.9986
PB1924pax 0 0.2428 0.5357 0.1632 0.3632 1.1535 1.2357
PB1937pax 0 1.3128 2.1057 1.0982 29132 24835 2.2007
PB1964pax 0 0.4828 2.6207 0.7382 1.5332 24035 |  2.7507
PB2027pax 0 -0.1422 0.3857 0.1582 0.3182 1,1835 1.5807
PB2029pax 0 0.1953 0.5917 0.0708 -0.0391 1.8615 0.7336
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PB2073pax 0 0.4478 0.9057 0.4382 1.6632 1.5085 0.9257
PB2086pax 0 0.1153 0.1817 0.3108 0.8409 0.3215 0.5386
PB2099pax 0 -0.4622 -(.5993 -0.1568 0.0732 -0.1265 0.1057
PB2100pax 0 1.1628 1.1057 0.6532 1.5482 2.1385 1.1507
PB2132pax 0 0.5503 1.1517 0.3558 0.6109 2.1315 1.4536
PB2168pax 0 1.3278 1.5357 0.8482 1.1682 2.3435 1.3307
PB2192pax 0 0.3153 0.8967 0.3308 -0.0291 1.2515 1.9286
PB2196pax 0 0.8328 1.6107 0.7932 1.4432 2.0535 1.2107
PB2200pax 0 1.1028 1.4807 0.3732 0.4432 0.9635 0.5757
PB2213pax 0 2.1753 22717 1.1658 0.9009 3.1465 1.9736 |
PB2224pax 0 -0.2772 0.6207 0.0482 0.3582 2.1235 | 1.2607
PB2228pax 0 1.7703 2.1017 1.3658 1.6859 3.6965 2.7186
PB2229pax 0 -0.2047 -0.3183 -0.0542 -0.9241 0.5615 ] -0.1764
PB2277pax 0 1.3578 0.8507 0.6332 0.3582 1.0785 1.7457
PB2297pax 0 0.4178 1.1507 0.1282 0.0332 0.9235 | -0.3343
PB2312pax 0 1.3628 2.0057 1.4132 0.9632 2.0885 2.0357
PB2398pax 0 -0.5822 0.1007 -0.2868 -0.7518 -0.1865 1.3307
PB24(9%pax 0 0.1153 0.6817 0.3008 0.335% 1.0115 1.5036
PB2414pax 0 2.7128 2.3707 1.2132 2.1832 3.6985 1.9707 | .
PB2467pax 0 0.7478 1.1457 0.5482 0.6382 2.2385 1.3607
PB2473pax 0 0.3828 0.8857 0.4432 1.0932 0.9185 1.8407
PB2512pax 0 0.7003 1.7267 0.8458 0.4709 1.8115 2.0136
PB2568pax 0 -0.4772 0.0157 -0.3718 0.4132 1.2435 1.0857
PB2571pax 0 0.3003 1.0017 0.5558 0.2609 1.8915 1.9336
PB2603pax 0 1.0128 1.4757 1.1082 1.1632 2.3335 0.7457
PB2624pax 0 0.4403 0.5167 0.7208 1.3259 1.3865 1.2286
PB2824pax 0 0.5178 0.9907 0.4582 1.0132 1.8135 1.3207
PB2880pax 0 1.0403 1.0617 0.6208 -0.2491 1.8615 1.5586
PB3088pax 0 1.6503 1.7517 1.3208 1.1359 3.4165 2.3786
RCO882pax 0 0.2728 1.4507 0.6582 0.7682 2.0985 1.8007
RC0888pax 0 -0.7872 -0.3193 -0.2118 0.2932 0.7835 0.2957
RC0968pax 0 -0.8522 -0.6493 0.0182 1.4382 0.7835 2.1457
RC2114pax 0 -0.4722 0.7557 0.0282 0.4132 0.1335 1.9357
RC2238pax 0 0.9528 1.8557 0.5982 1.5182 2.4435 2.8857
RC2681pax 0 0.3278 1.1957 0.4582 0.5532 0.7435 0.9507
RC2703pax 0 1.6403 1.8317 0.7658 1.1959 1.1615 1.1436
RC2749pax 0 0.3978 1.1407 0.3632 0.4682 1.6635 1.5157
RC2750pax 0 -1.7872 -1.2393 -1.0418 -0.3118 | -0.1115| -0.6943
RC2756pax 0 1.3803 0.9167 0.5508 1.0009 1.6415 1.9636
RC2771pax 0 -0.9547 0.3567 -0.6792 -0.3341 1.1965 1.4536
RC2790pax 0 0.8953 0.9817 0.4808 0.7259 1.0815 1.3536
RC2792pax 0 1.2903 0.8667 0.8058 1.4559 1.9415 1.5836
RC2808pax 0 0.7953 1.9117 0.7558 1.0009 1.1715 1.4036
RC2822pax 0 0.7728 1.2607 0.3282 0.5932 2.5785 0.5807
RC2834pax 0 -0.6247 0.2917 -0.5742 0.9309 2.0765 0.9236
RC2871pax 0 0.9028 1.4107 1.1032 1.5332 2.6485 2.6307
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RC2879pax 0 -0.2047 0.3867 -0.0342 0.8509 0.6315] 0.5086
RC2892pax 0 -0.0022 0.5557 -0.0968 0.7032 2.0385 1.1857
RC2895pax 0 1.7178 1.9857 1.2632 1.3682 1.4435 1 2.0557
RC2921pax 0 13153 1.2967 1.0058 1.3709 2.0315| 2.0886
RC2958pax 0 1.0553 1.1017 0.4958 0.1409 0.4965 1.4836
RC3022pax 0 0.3028 0.3007 0.3582 1.0432 17635 | 0.4707
RC3112pax 0 1.2553 1.4667 0.5908 0.5759 2.5515 1.3286
RC3146pax 0 -0.1572 -0.2793 -0.4918 0.1432 1.0235 ]  0.8307
RC3184pax 0 2.1353 2.5967 1.0758 1.3559 228651 22336
RC3232pax 0 -0.3747 0.5667 -0.5942 0.5309 -0.4385 1 2.3786
RC3324pax 0 0.2128 0.8557 0.0082 0.3282 1.3985 | -0.0693
RC3327pax 0 0.2003 -0.1333 -0.0292 -0.2491 1.2315 1.8086
RC3355pax 0 0.0328 0.5657 -0.2668 | -0.0418 1.2935 1 0.4857
RC3380pax 0 -0.4372 0.4507 -0.3518 -0.0318 0.5235 ¢ 0.0757
RC3413pax 0 0.6028 1.1907 0.4532 0.0182 0.8435 |- 2.3907
RC342]pax 0 -0.0047 0.2917 -0.0142 0.1409 -0.0735 | -0.0964
RC3468pax 0 -0.1022 -0.0143 -0.0618 -0.3368 1.1485 1 0.2907
RC3498pax 0 0.0353 -0.2633 -0.1892 0.2909 1.2415] 0.2486
CCO0003pax 1 -1.4122 -0.3593 |  -0.9318 -0.6468 0.8435 | -0.8893
CDO157pax [ 1 15153 1.5517]  Yises 1.3209 307151 2.8186
CDO0164pax 1 -0.0247 0.4667 0.6758 1.0059 2.5315 1.2886
CDO0256pax 1 -0.6322 0.0807 0.0032 0.0382 0.8935 1.1557
CD0322pax 1 -1.1572 -0.4693 -0.8368 -0.2818 0.5435 1.0507
CDO356pax 1 -0.6772 -1.1393 -0.7718 -0.8668 -0.2215 | -1.1643
CDQ371pax 1 0.1028 0.9607 -0.1918 -0.3018 0.8385 | -0.2843
CD0629pax 1 -0.0772 0.5407 0.5382 1.3882 0.2885 1.2507
CD1050pax 1 0.8153 0.1417 0.2208 0.755% 1.3815 1.0836
DCO0001pax 1 0.1353 -0.4183 0.1208 -0.0941 0.3065 | 0.0936
DC0002pax 1 0.9878 0.2857 0.3632 -0.1718 1.7035 ] 0.9057
DS0003pax 1 -1.8347 -0.7183 -1.5192 -1.5591 -0.3485 1  0.6886
FCG005pax 1 0.0928 0.1507 0.2682 0.1732 0.4235 1.8157
FCO011pax 1 -0.4572 -0.0793 -0.1118 -0.2318 0.8635 | 02707
FCO012pax 1 -2.5847 -0.4033 -1.3792 -1.2541 -0.2885 | -0.3614
JGAO001pa 1 -2.3247 -1.6483 -1.5592 -0.7241 -1.2535 | -1.1814
X
JGAO0008pa 1 -0.6772 1.0357 0.5732 0.0932 0.8485 0.7057
X
JH0002pax 1 0.5453 0.9667 0.5608 0.4459 1.4065 0.7586
JHO003pax i 0.2853 0.1667 -0.2292 -0.3941 -0.1385 1.0886
JHO004pax 1 -0.1747 -0.1733 -0.3592 -0.5591 115151 0.6686
JHOOO0S5pax 1 0.0928 1.2207 0.0682 0.1482 1.5735 1.1757
JHO006pax 1 -0.6397 0.0667 -0.2692 -0.2741 0.8715] -0.3114
1 JHO007pax 1 ~2.6372 -2.2043 -1.6168 -0.5018 -0.0865 | -1.2993
JHOO008pax 1 0.5453 2.4167 0.2208 0.8859 2.1315 0.6336
JHO009pax 1 -0.8522 -0.7793 -0.0968 -0.6668 -0.1815 0.4507
JHOO010pax 1 -0.3847 0.6517 0.2208 0.3059 0.6365 | -0.2664
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JHO0012pax I -0.1072 0.3857 0.2882 0.0432 0.6685 | 0.9807
JHOO13pax 1 -0.3022 0.2007 -0.3118 -0.0568 2.0485 0.8357
JHOO14pax 1 1.1828 1.2107 0.3182 -0.0418 2.0485 | 2.5207
JHOO! 6pax I 0.5053 0.9167 0.6658 0.2659 04715} 0.8636
JH0O!8pax 1 -1.1972 -0.1493 -0.4268 -0.4318 -0.1465 |  0.3207
JHOO9pax 1 0.1153 0.6267 0.0558 -0.2091 0.1565 1 0.1936
JH0020pax 1 0.2728 2.0207 0.7332 -0.1518 0.7585 | 1.3107
JH0021pax ] -0.8297 0.7867 -0.3992 -0.8541 0.2615 0.0586
JH0023pax 1 -0.2272 1.3307 0.5182 1.6882 1.2985 1.9507
JHO024pax 1 1.0653 2.5467 1.2508 1.4159 3.3465 | 29786
JHO0025pax i -0.7847 -0.3833 -0.4292 -0.8891 | -0.2435| 0.5136
JHO026pax I -1.1522 0.5857 -0.0418 -0.3468 1.1035 1.1507
JHO027pax 1 -3.3947 -2.5983 -2.3842 -2.0791 -2.3435 | -1.8814
JHO028pax 1 0.3253 1.0967 0.9908 0.7459 2.5415 1.4586
JH0029pax 1 -1.3522 -0.6093 -0.5918 -0.7818 -0.5615 |  0.5557
JHO03 1pax 1 -0.7297 0.2817 -0.2092 -0.2791 0.5615 0.5136
JHOO032pax 1 1.5478 1.7557 0.4532 0.3732 1.7785 [  1.8307
JHOO033pax 1 -0.8797 1.0817 -0.4242 -0.6141 1.3865 | -0.1914
JHOO34pax 1 -0.5397 1.0667 0.4908 0.3909 1.5465 1.5186
JHO035pax 1 -0.3222 1.3857 0.2782 -0.3268 1.6385 0.8207
JHOO36pax 1 0.8128 1.0107 0.4032 0.2182 1.9235 1.1757
JHO038pax 1 0.3103 1.5367 0.2258 0.4109 212151 0.8386
JH003%pax ) 0.5278. 0.6207 0.5032 1.1232 3.1135 0.0857
JH0040pax 1 0.4353 0.8117 0.5508 0.3259 1.2465 0.8636
JH0041pax I 0.7303 1.7117 0.4508 0.2755 1.9565 1.0436
JH0042pax 1 -2.2922 -0.6293 -1.2268 -0.7568 -1.0515 | -1.7443
JHO0043pax } -0.8022 -0.1993 -0.2918 -0.9318 -0.3015 | -0.2393
JH0046pax 1 -0.0447 0.0567 0.6408 -0.2541 0.8965 0.0336
JH0047pax 1 0.1728 1.9507 0.6082 1.2782 1.6085 2.0757
JHOOS51pax I -0.9647 -0.1533 -0.3892 -1.0491 -0.2135 1 -0.4064
JHOO0S52pax 1 -0.6597 0.3067 -0.4442 -0.9141 -0.4585 ] -0.7914
JHOO53pax 1 -0.9522 -0.1693 -0.5918 -0.0318 -0.2515 0.1107
JHOO057pax 1 -0.1872 1.9757 0.1432 0.6682 1.4335 1.2057
JHOO05%9pax 1 -0.7897 0.0717 -0.3442 -0.3241 0.3215 0.1136
JH0060pax 1 -1.0122 0.1207 -0.2818 0.0482 0.3385 0.3557
JHO061pax 1 ~0.7803 2.5567 0.5558 1.0309 3.2565 03136
JHO063pax 1 -0.2197 1.0467 0.2458 -0.4141 0.8115 2.0486
JHO065pax 1 -2.7497 -1.4333 -2.0542 -2.8691 -1.5035 1 -0.4814
JHOO66pax 1 -1.1972 -0.0343 -0.8418 -1.6318 -1.0715 | -0.4643
JHO0068pax 1 0.3653 0.8867 0.7108 0.4809 1.7165 2.1986
JHO069pax ] -0.6447 0.3967 -0.0892 -0.1791 -0.0735 ] -0.4014
JHOO71pax 1 -2.3272 -2.1943 -1.6968 -1.0318 -1.2715 | -0.3743
JHOO72pax ] -0.1197 -0.7533 -0.0892 -0.6741 1.1515 0.0586
JHO077pax 1 -0.3022 0.2957 0.0882 -0.0368 0.4435 1.6307
JHO078pax 1 1.2953 1.2767 1.2058 0.2609 1.2165 1.2786
JHO080pax 1 -2.1122 -1.1393 -1.0418 -0.7568 -1.5315 0.3507
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-0.6722

JHO082pax 1 -0.5393 -0.0518 -0.2368 -0.3065 1.0857
JHO083pax 1 -1.3997 -0.0133 -0.3542 -1.2991 0.3115 | 0.7236
JHOO086pax 1 0.2553 0.1667 0.0158 -0.7941 0.4015 1.1086
JH0092pax 1 -0.2647 1.6167 0.2158 0.2559 0.1565 1.3386
MHOG001pa 1 1.1653 L7717 1.0908 1.1159 2.8015 1.9086
;\(/IHOOO9pa 1 -0.4972 -0.0193 -0.7268 -0.5768 -0.3015 | . -0.3493
xMHOOlZpa 1 -0.1347 1.0017 0.3658 0.8559 0.9765 |° 0.9186
XMHOOMpa I 0.8278 1.4457 0.8482 0.5432 3.0535 1.8007
XMHOOi6pa I -1.1672 -0.8793 -0.9168 -1.2168 -0.4165 | -0.7243
iﬂiOOl Tpa 1 0.3403 1.4267 0.5658 -0.0241 1.7565 | 2.0536
§/IH001 8pa 1 1.2128 0.7657 0.3232 0.3682 212351 0.7057
§4H0021pa 1 0.8103 0.2517 -0.3192 0.0709 1.6865 1.7086
XMHOO22pa 1 0.6903 1.3667 0.6308 0.5459 1.2515 1.4236
;ﬁ{0024pa 1 0.2228 0.4757 -0.0568 -0.1768 0.0635; 0.9057
XMHOO26pa 1 -1.2897 6.0417 -0.4392 0.1059 -0.3935 | -0.1914
J‘(I\/II-IOOnga 1 -0.0272 0.3557 -0.1068 -0.8368 -0.0765 | -0.0493
xI\/H-IOOZQpa I -0.0697 0.0167 0.0658 -0.6641 1.0215] 03536
XI\./I,')I-I()()P:Spa 1 0.6603 2.0217 0.9458 0.7759 1.0965 1.4036
;H-I0037pa I -0.1697 1.0717 -0.0342 0.1309 1.1665 1.6186
;.41{0038pa 1 1.7453 1.5967 1.3108 1.4609 22365 | 23736
iﬂ-l0039pa 1 -1.1922 -0.3093 -0.1218 -0.5718 -0.0965 | 0.5557
i&HOOAera ' i -0.1522 0.0657 0.2332 -0.1318 -0.0815 | 0.9357
xIVﬁ-IOOSOpa 1 -1.4222 0.5507 -0.6818 -0.3468 0.8885 1.6307
XWiOOSIpa 1 -1.2197 -1.0683 -0.7092 -1.6041 -2.1735 | -0.1814
I)':IIPOOMpa 1 -2.1722 -2.1793 -1.4118 -1.1218 -0.9865 | -2.2593
XMPOO 13Ap 1 0.4028 1.2307 0.0782 0.2282 1.45351 0.1557
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ax

MPO0014Bp 1 -0.4347 0.6117 -0.5542 ~-0.0441 1.2765 | -0.1964
ax

MPOO18Ap I -1.0022 -0.4193 -0.9668 -1.5668 -0.3165 | -1.4293
ax

MP0019Bp | -0.6222 -0.2993 -0.3768 -0.6268 -0.3465 0.8757
ax

MP0024pax 1 -1.2597 -0.2333 -0.4542 0.1409 1.3465 0.7386
NK2001pax 1 -0.8347 -0.1233 -0.6992 -1.5741 | -0.0785 1.1036
NK2002pax 1 0.0203 -0.0183 0.1908 -0.4741 0.8115 0.9786
NK2003pax 1 -0.7372 0.0407 -0.3218 -0.2868 1.2085 | -0.1993
NK2004pax 1 -0.9022 0.3107 -0.5118 -0.9568 0.5285 | -0.3843
PB182%pax 1 0.3378 1.5057 0.0682 0.0782 1.5485 1.7407
PB1842pax 1 1.0953 1.3467 0.8708 0.2009 2.3263 0.9536
PB1872pax i 0.3928 0.6507 0.5682 -0.5068 1.2035 0.1807
PB2857pax 1 -0.9422 0.5057 -0.3968 0.2982 -0.2165 0.8657
RC2919%pax i 2.0678 2.0357 1.6382 3.0282 2.8985 3.9757
RC3062pax 1 0.1453 0.5917 0.1408 0.3759 0.1365 0.3386
RC3277pax 1 -0.1122 0.1767 -0.0568 -0.0168 0.7285 0.2457
RC3297pax 1 0.2078 0.9457 0.4032 0.5332 2.7135 0.9807
RC3445pax 1 -0.8497 -0.1233 -0.3442 -0.7391 0.6765 0.3086
RC3467pax 1 2.0928 2.9557 1.5782 1.4332 2.8485 2.8457

Surprisingly, analysis of the data showed that RNA encoded by ANXA3, CLEC4D,
LMNBI, PRRG4, TNFAIP6 and VNNI is present on average at a significantly higher level
(p-value less than 0.05) in blood of subjects having colorectal cancer relative to subjects
having no colorectal pathology (Table 10). The ranges of fold-change in the levels of RNA
encoded by these genes nommalized to levels of RNA encoded by IL2RB in blood of the
training set subjects having colorectal cancer relative to the training set subjects not having

any colorectal pathology are shown in Table 10.

Table 10. Sample training set ranges of fold-change in levels of RNA encoded by ANXA3,
CLEC4D, LMNBI, PRRG4, TNFAIP6 and VNN normalized to levels of RNA encoded by
IL2ZRB in blood of subjects having colorectal cancer relative to subjects not having any colorectal

pathology.

Gene

ANXA | CLEC4 | LMNB | PRRG | TNFA! | VNNI1
3 D 1 4 P6
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10

15

20

25

Average normalized RNA level -0.30 0.42 -0.05 -0.12 0.79 0.66

in subjects having colorectal
cancer (ACt)

Average normalized RNA level 0.46 0.99 0.39 0.65 1.42 1.25

in subjects not having any
colorectal pathology (ACY)

Average RNA level fold-change 1.69 1.48 1.55 1.35 1.55 1.35

p-value for average RNA level 5.5E-09 | 5.5E-06 | 6.4E-07 | 2.5E-13 | 6.0E-06 | 2.7E-
fold-change 06
Maximum observed RNA level 14.43 12.01 6.83 11.46 13.58 | 11.36

directional fold-change

As can be seen in Table 10, a test subject having a blood level of RNA encoded by
ANXA3, normalized to a level of RNA encoded by IL2ZRB, which is 1.7 to 14.4 fold higher
than the average level of RNA encoded by this gene in blood of subjects not having any
colorectal pathology is more likely to have colorectal cancer than to not have any colorectal
pathology.

As can be seen in Table 10, a test subject having a blood level of RNA encoded by
CLEC4D, normalized to a level of RNA encoded by IL2RB, which is 1.5 to 12.0 fold higher
than the average level of RNA encoded by this gene in blood of subjects not having any
colorectal pathology is more likely to have colorectal cancer than to not have any colorectal
pathology.

As can be seen in Table 10, a test subject having a blood level of RNA encoded by
LMNBI, normalized to a level of RNA encoded by IL2RB, which is 1.5 to 6.8 fold higher
than the average level of RNA encoded by this gene in.blood of subjects not having any
colorectal pathology is more likely to have colorectal cancer than to not have any colorectal
pathology.

As can be seen in Table 10, a test subject having a blood level of RNA encoded by
PRRG4, normalized to a level of RNA encoded by IL2RB, which is 1.3 to 11.5 fold higher
than the average level of RNA encoded by this gene in blood of subjects not having any
colorectal pathology is more likely to have colorectal cancer than to not have any colorectal
pathology.

As can be seen in Table 10, a test subject having a blood level of RNA encoded by
TNFAIP6, normalized to a level of RNA encoded by IL2RB, which is 1.5 to 13.6 fold higher
than the average level of RNA encoded by this gene in blood of subjects not having any

colorectal pathology is more likely to have colorectal cancer than to not have any colorectal
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pathology.

As can be seen in Table 10, a test subject having a blood level of RNA encoded by
VNNI, normalized to a level of RNA encoded by IL2RB, which is 1.3 to 11.4 fold higher
than the average level of RNA encoded by this gene in blood of subjects not having any
colorectal pathology is more likely to have colorectal cancer than to not have any colorectal
pathology.

Generation of logistic regression models Jor determining the probability that a test
subject has colovectal cancer versus not having any colorectal pathology via measurement
of levels of RNA encoded by ANXA3, CLEC4D, LMNBI, PRRG4, TNFAIP6 and VNNI
normalized to levels of RNA encoded by IL2RB: Linear regression analysis of levels of
RNA encoded by ANXA3, CLEC4D, LMNBI, PRRG4, TNFAIP6 and VNN1 normalized to
IL2RB surprisingly showed that logistic regression models could be generated, based on
blood expression levels normalized to IL2RB for all 63 possible combinations of one or more
of these genes, for discriminating, With a ROC AUC of at least 0.67, between subjects having
colorectal cancer and subjects not having any colorectal pathology. Examples of these
logistic regression models are shown in Table 11. A logistic regression model based on
ANXA3, CLEC4D, LMNBI, PRRG4, TNFAIP6 and VNNI (Table 11, Model #128) was
surprisingly found to enable discrimination between subjects having colorectal cancer and
subjects not having any colorectal pathology with a ROC AUC of 0.80.

By way of example, Model #128 of Table 11 corresponds to:

P= {1+ e[(-0.196) + (-1.042)(Lanxaz) + (0.393)(Lerecan) + (1.272)Lonl) +
(-1.837)(Lprace) + (0.289)(Lirnraws) + (-0.153)Lyan) 1371 ,

where P is the probability that a test subject has colorectal cancer as opposed to not
having any colorectal pathology, where Lanxas is a ratio of a level of RNA encoded by
ANXA3J to a level of RNA encoded by IL2RB in blood of the test subject, Lergeap 1S a ratio
of a level of RNA encoded by CLEC4D to a level of RNA encoded by IL2RB in blood of the
test subject, Liyvna; is a ratio of a level of RNA encoded by LMNBI to a level of RNA
encoded by IL2RB in blood of the test subject, Lprros is a ratio of a level of RNA encoded by
PRRG4 to a level of RNA encoded by IL2RB in blood of the test subject, Lryrams is a ratio
of a level of RNA encoded by TNFAIP6 to a level of RNA encoded by IL2RB in blood of
the test subject, and Lywy; is a ratio of a level of RNA encoded by VNNI1 to a level of RNA
encoded by IL2RB in blood of the test subject.

Further by way of example, Model #157 of Table 11 corresponds to:

131



P={1+e"[0.288 + (-1.392)(Lprrga)]} -1,
where P is the probability that a test subject has colorectal cancer as opposed to not

having any colorectal pathology, and Lprrgs is a ratio of a level of RNA encoded by PRRG4
to a level of RNA encoded by IL2RB in blood of the test subject.

Table 11. Logistic regression models based on blood expression levels for any possible
combination of one or more of ANXA3, CLEC4D, LMNBI1, PRRG4, TNFAIP6 and VNNI ,
normalized to IL2RB expression levels for determining the probability that a test subject has
colorectal cancer as opposedfo not having colorectal cancer. ROC AUC values for the models are
shown for the sample training set used to generate the models, as well as for an independent blind
sample test set used to test the models. The models, listed in order of decreasing ROC AUC value
for the training set, are based on expression levels determined via quantitative reverse transcriptase-
PCR analysis using IL2RB as dupléx partner for normalization. The form of these models is: P = §1
+ e[Ko + KiLg + KoLy + KsLs... + KgLoJ}A-1 , where P is the probability that a test subject has
colorectal cancer as opposed to not having any colorectal pathology; Ko is a constant; K is a
coefficient specific to a ﬁrét gene; L; is a ratio of a level of RNA encoded by the first gene in blood
to a level of RNA encoded by IL2RB in blood; K is a coefficient specific to a second gene; I is a
ratio of a level of RNA encoded by the second gene in blood to a level of RNA encoded by IL2RB
n blood; K is a coefficient specific to a third gene; L; is a ratio of a level of RNA encoded by the
third gene in blood to a level of RNA encoded by IL2RB in blood; K, is a coefficient specific to an
nth gene; and Ly is a ratio of a level of RNA encoded by the nth gene in blood to a level of RNA
encoded by IL2RB in blood. No regression coefficients are specified for genes which are not

included in the gene combination (indicated by “~”) on which a given logistic regression model is
based.

Logistic | No. ROC AUC | Consta Gene-specific regression coefficient
Regressio| of nt (K.)
n Model #|genes (Kg)
in
Mod
el
Trainpin| Test ANXA3|CLEC4 | LMINB |[PRRG4| TNFAI | VNN1i
g Set Set D 1 P6
128 6 0.80 0.78 -0.196] -1.042] 0.393] 1.272| -1.837] 0.289] -0.153
129 5 0.80 0.79 | -0.298, -1.058] 0.366] 1.187| -1.854| 0.285 —
130 5 0.80 0.79 0.034] -0.945] 0.456] 1.300] -1.715 - -0.146
131 5 1 079 | 078 | -0.070] -0.937 —| 1469 -1.774] 0.336] -0.115
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132 4 0.79 0.79 | -0.065] -0.961] 0.428] 1.221] -1.733 — —
133 4 0.79 0.78 -0.154] -0.955 - 1.394] -1.790} 0.330 —
134 5 0.79 0.78 -0.305; -0.630] 0.575 -| -1.632] 0.311 -0.049
135 4 0.79 0.78 0.229] -0.799 = 1.537 -1.620 -~ -(.097
136 4 0.79 0.79 | -0.337] -0.645] 0.562 -| -1.642] 0.309 —
137 4 0.7 0.78 -0.058] -0.516] 0.645 —{ -1.493 — -0.041
138 5 0.79 0.76 0.239 - 0.173] 0.355} -1.782] 0.144] -0.210
139 3 0.79 0.78 0.1531 -0.817 - 1.474] -1.637 — —
140 3 0.79 0.79 | -0.085] -0.528/ (.634 -{ -1.503 -] -
141 4 0.79 0.76 0.128 - 0.280 = -1.707)  0.174] -0.162
142 4 0.79 0.76 0.337 - 0216f 0413} -1.721 -1 -0.203
143 3 0.79 0.77 0.229 - 0355 - -1.615 -1 -0.144
144 4 0.79 0.76 0.279 - —| 0.492) -1.757| 0.172] -0.189
145 4 0.78 0.76 0.109 -1 0.128] 0.225) -1.802] 0.134 -
146 3 0.78 0.76 0.053 -1 0.209 -~ -1.747  0.157 ~
147 3 0.78 0.76 0.416 - = 0.607} -1.673 -t -0.173
148 3 0.78 0.76 0.206 - 0.169] 0.285] -1.745 - —
149 3 0.78 0.76 0.150 = — 0.339] -1.781] 0.156 -
150 2 0.78 0.77 0.153 —_ 0.285 —| -1.659 - -
151 2 0.78 0.76 0.284 - —| 0.4571 -1.703 — -
152 3 0.78 0.76 0.123 - — ~| _-1.591} 0.257] -0.078
153 3 0.78 0.77 -0.102] -0.352 — -1 -1.463] 0390 = -
154 4 0.78 0.77 -0.130] -0.368 - —| -1.474] 0.388] 0.037
155 2 0.78 0.76 0.082 - — - -1.630{ 0.237 -
156 3 0.77 0.77 0.216] -0.179 - -~ -1.276 —-| 0.061
157 1 0.77 0.76 0.288 ~ — - -1.392 — —
158 2 0.77 0.77 0.267] -0.150 — - ~1.256 - —
159 2 0.77 0.76 0.296 -~ - - -1.384 - -0.011
160 5 0.73 0.75 0.162; -0.907] 0.153] 0.321 - -0.073} -0.270
161 4 0.73 0.75 0.108] -0.9301 0.130] 0.296 — - -0.273
162 3 0.73 0.76 0.086] -0.818] 0.185 — - —{ -0.243
163 4 0.73 0.76 0.125] -0.793] 0.206 - -1 -0.055{ -0.238
164 4 0.72 0.75 0.208] -0.868 —| 0.406 — -0.046] -0.254
165 3 0.72 0.75 0.167] -0.888 -1 0.380 — ~ -0.258
166 2 0.72 0.75 0.171] -0.698 — - — - -0.204
167 3 0.72 0.75 0.179} -0.691 — - -| -0.009{ -0.203
168 3 0.72 0.76 | -0.021} -0.870] 0.134 - - -0.077 ~
169 4 0.72 0.76 | -0.012f -0.929] 0.103] 0.155 — _-0.087 -
170 2 0.72 0.77 | -0.080] -0.907 0.102 — — — -
171 1 0.72 0.76 +| -0.014] -0.827 — — - — —
172 2 0.72 0.76 0.031] -0.793 - — —| -0.043 —
173 3 0.72 0.76 | -0.079/ -0.957| 0.074] 0.122 - - —
174 2 0.72 0.76 -0.039] -0.932 = 0.178 - - —~
175 3 0.72 0.76 0.026] -0.902 - 0.221 -| -0.068 ~
176 3 0.71 0.72 0.514 - —-| -0.502 - -0.191! -0.309
177 4 0.71 0.72 0.51% -1 -0.024] -0.482 ~| -0.186{ -0.306
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178 3 0.70 0.72 0.398 —-__-0.097] -0.604 - - -0.319
179 2 0.70 0.73 0.361 - ~| -0.706 - ~ -0.333
180 2 0.70 | 0.70 0.727 - — ~ ~I -0.345 -0.45]
181 3 070 | 0.71 | 0.701 - -0.192 - - -0.256{ -0.383
182 2 0.70 0.73 0.306 — - -0.769 - -0.227 -
183 3 0.69 0.73 0.331 -1 -0.085] -0.690 | -0.208 —
184 I 0.69 0.73 0.102 ~ — -1.041 ~ - -
185 2 0.69 0.70 0.589 - -0.367 — - — -0.433
186 2 0.69 0.73 0.186 - -0.170[ -0.838 — - -
187 1 0.68 0.69 0.552 - - — - - -0.671
188 2 0.68 0.72 0.548 - _-0.379 - -~ -0.331 -
189 1 0.67 0.70 0.549 - - - —| -0.576 -
190 I 0.67 0.71 0.371 -1 -0.649 ~ — - -

Blind sample test set: Quantitative reverse transcriptase-PCR analysis of expression
of ANXA3, CLEC4D, LMNBI1, PRRG4, TNFAIP6 and VNNI in an independent test set of

blood samples from 165 subjects having colorectal cancer and 171 subjects not having any

colorectal pathology was performed as described above for the training set. The normalized

RINA levels measured are shown in Table 12.

Table 12. Sample test set levels of RNA encoded by ANXA3, CLEC4D, LMNBI, PRRG4,
TNFAIP6 and VNNI in blood of subjects having colorectal cancer (Group 1) and subjects not
having any colorectal pathology (Group 0), normalized to levels of RNA encoded by IL2RB.

Levels shown correspond to ACt.

Sample ID | Group Gene
ANXA3 | CLEC4D | LMNB1 | PRRG4 | TNFAIP6| VNN1

CD0036pax 0 -0.0922 -0.0443 -(.1868 -1.0168 0.5035] -0.0543
CD0053pax 0 1.1828 2.1407 1.5032 1.3032 2.9135 1.5907
CD0092pax 0 1.2028 0.9057 0.8232 0.6032 1.6285]  0.2907
CDO0108pax 0 -0.0522 -0.1893 0.2582 -0.1318 0.3385] 02757
CDG0122pax 0 0.5628 1.2857 0.5582 0.6382 2.0485 1.9357
CD0148pax 0 0.6778 2.0057 0.6732 1.4432 2.0335 1.5607
CD0192pax 0 0.6878 0.8157 0.7682 1.5882 0.7085}  0.8907
ICD0204pax 0 0.1978 0.6907 0.0782 -0.1418 1.0185]  0.9557
CD0214pax 0 0.4478 0.1557 1.1682 1.1932 0.6235]  0.6157
CD0237pax 0 0.3828 0.8707 -0.0168 0.0582 1.1685]  0.8007
CD0238pax 0 0.2428 0.8957 0.3982 1.0232 1.5385] 0.9657
CD0242pax 0 0.9528 1.3957 0.5082 -0.3818 0.9685 1.0307
CD0244pax 0 0.4928 0.3507 0.4182 0.8982 1.4535] -0.0493
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CDO0277pax 0 0.1453 1.7617 0.2358 0.4909 1.8265 0.1486
CD0282pax 0 -0.1572 0.2207 -0.2118 0.0632 0.7585| -1.2243
CD0295pax 0 0.1578 0.7957 0.5482 0.5332 1.1735 0.1507
CD0354pax 0 0.5178 0.9557 0.2432 1.0732 1.6235 1.0307
CD0367pax 0 0.7778 0.6857 0.5232 0.3432 1.8935]  0.8457
CD0369pax 0 1.0328 2.1057 0.9982 1.9532 2.1885 1.7607
CD0398pax 0 2.1128 22157 1.6682 2.0432 3.7635 3.1407
CD0409%pax 0 -0.2272 0.7757 0.0282 0.7082 0.5735 1.2357
CD0419%pax 0 0.2503 0.9617 0.5758 0.3759 2.1815] -0.3114
CD0432pax 0 0.3628 0.5607 0.2532 0.0282 2.0485 0.4407
CD0437pax 0 -0.8872 -0.1793 -0.6918 -0.7768 0.4635] -0.1593
CD0472pax 0 -2.1022 -0.4543 -1.0718 -0.6968! 0.0235)  -0.4243
CD0482pax 0 3.2778 3.4857 2.2282 2.2532 4.6085 3.4507
CD0484pax 0 0.2778 1.1907 0.3932 1.3182 1.7635 0.4107
CDO0507pax 0 1.4228 1.0757 1.0982 0.4282 2.4985 1.5357
CDO0547pax 0 -1.6622 -0.1543 -0.5068 0.0632 0.1035]  -0.3643
CD0571pax 0 0.9378 1.2407 1.0382 1.8282 2.3535 0.5757
CD0580pax 0 1.2978 1.6557 0.5582 0.4382 2.3585 1.2807
CDO0583pax 0 -0.4472 -0.9493 -0.4968 -0.5218 0.7935|  -0.6093
CD0603pax 0 0.6928 0.5507)  0.1582 -0.0818 1.4135 1.2457
CDO0604pax 0 0.0028 0.6557 -0.1218 -0.1268 1.6635] -0.1443
CD0619pax 0 -0.3072 0.2557 0.1532 0.5182 0.3285 0.8407
CD0637pax 0 0.3428 0.0357 -0.0618 0.3132 0.8935 0.6657
CDO0667pax 0 -0.5672 -0.4993 -0.5168 -0.1568 0.0235- -0.2643
CD0670pax 0 3.0478 2.9307 1.7582 1.5882 3.3985 2.6957
CDO0676pax 0 -0.7022 -0.6343 -0.5518 -1.0468 0.2485 0.0357
CDO0687pax 0 1.4528 2.5807 1.6032 1.9382 1.9035 2.4357
CDO0715pax 0 -2.1372 -1.5893 -1.0468 -0.7768 -0.36605 0.4757
CD0721pax 0 0.1778 1.1807 0.0382 0.0582 1.1935 0.7607
CD0726pax 0 -0.2472 -0.2193 0.0432]  -0.0318 0.8985] -1.1393
CDO0743pax 0 0.4178 -0.4243 0.2032 0.2782 1.6735] -0.0243
CDO0786pax 0 0.6678 1.0807 0.6132 0.9682 1.8735 1.0607
CD0800pax 0 2.6478 2.7757 1.9282 2.4682 3.8585 3.0107
CD0829pax 0 -0.0722 0.4757 0.2082 -0.3318 0.5785 0.7957
CDO0833pax 0 0.1378 -0.3693 0.0982 .5032 0.8185/ -0.2293
CD0840pax 0 -0.5072 0.4157 -0.2018 -0.5618 0.6035 0.1307
CD0843pax 0 0.2853 -0.1433 -0.2192 -0.5291 0.3415 0.2136
CD093 7pax 0 1.2178 0.8507 0.9632 1.4432 2.6285 1.8457
CD1001pax 0 0.7553 0.8367 0.2758 -0.3541 2.7865 0.9686
CD1032pax 0 -3.0422 -2.3193 -0.7918 -0.7218 -1.1065 0.0557
CD1068pax 0 -0.1722 -0.0343 0.1382 0.5532 2.0935] -0.2243
CD1134pax 0 0.4253 1.2867 0.2608 0.4409 1.3565 1.9236
CD1269pax 0 0.0378 1.3507 0.1732 -0.2218 1.1735 1.1007
CD1270pax 0 0.8328 0.8557 0.6482 0.3532 1.4535 1.4157
CDI1271pax 0 1.6778 2.4257 1.2282 0.6282 0.9885 1.8207
CD1278pax 0 0.2578 1.0757 0.5232 0.1582 1.2685 1.3507

135




CD1285pax 0 0.6903 0.3617 0.8458 0.3609 27765,  0.8986
CD1313pax 0 1.7278 1.3757 0.8182 1.0282 2.82851 0.6057
CD1320pax 0 -0.8972 0.2757 -0.6068 -0.0668 0.1335]  0.7907
CD132%pax 0 0.1903 -0.0983 0.2308 -0.3091 11115} 0.8936
CD1349pax 0 -0.1622 0.5757 -0.3668 -0.9268 0.3935{  0.5807
CD1401pax 0 -0.0397 -0.2933 -(.2452 0.2409 0.2715]  0.2036
CD1428pax 0 2.0228 2.1257 1.1632 2.0382 2.5385 1.4807
CD1438pax 0 -0.1572 0.3757 -0.1418 0.3782 0.69351 -0.1493
CD1441pax 0 -0.6972 0.3307 0.0582 0.1132 0.7235) -0.3693
CD1458pax 0 0.2328 0.2407 0.9082 0.7332 1.8035]  0.5707
CD1487pax 0 0.2378 1.9757 0.9582 1.6032 1.9785)  0.5407
CD155%pax 0 -0.0022 0.8557 0.1632 0.3532 1.8685 1.0657
CD1561pax 0 1.1728 0.7557 0.6132 0.5432 1.8635 1.9307
CD1567pax 0 0.6928 1.4807 0.4982 1.2232 “1.6035 1.2807
CD1627pax 0 -1.0072 -0.6693 -0.1868 0.2632 -0.4965] -0.2743
CD1708pax 0 1.3903 1.8417 1.1458 0.6909 24365 1.8636
CD1719pax 0 -0.4022 0.0407 -0.3068 -0.7568 0.1285]  0.4657
CD1728pax 0 1.8578 2.0957 1.2732 2.0332 1.9635]  3.0907
CD1741pax 0 -(.4922 -0.5493 -0.1868 -0.4618 1.0035)  0.3257
PB0662pax 0 0.0003 0.3867 0.6908 0.6809 1.2815) -0.1464
PB070]pax 0 0.8803 1.5017 1.2058 2.1159 1.6765]  3.1036
PB0790pax 0 0.4253 0.2867 0.5158 0.5459 0.1665] -0.2414
PB1222pax 0 -0.0272 0.4407 0.2932 -0.6868 -0.0465{  0.8957
PB1260pax 0 -1.3447 -1.3983 -0.3742 -1.2441 -0.6585; -0.5814
PB1275pax 0 -0.7447 0.3767 -0.3092 0.2359 -0.1835  2.1786
PB1324pax 0 -0.1597 0.5667 0.4508 1.1109 1.7015 1.8886
PB1336pax 0 0.4853 0.6817 0.2158 -0.5991 1.1365 1.5136
PB1446pax 0 -0.9897 -0.0133 -0.1992 0.0159 0.7765 1.0086
PB1514pax 0 -1.2222 -0.2093 -0.3418 -0.4868 0.8185 -0.0293
PB1540pax 0 -0.7672 -0.2493 -0.2668 -0.0068 051851 0.8157
PB1700pax 0 0.5403 0.7517 0.5258 0.8759 1.3265] 0.8836
PB1763pax 0 2.0953 2.5067 1.7958 2.6409 3.0115 1.9736
PB1785pax 0 0.9903 1.6717 0.6008 1.4309 1.3415]  0.9486
PB1871pax 0 0.4853 0.3717 0.2008 0.3059 1.3365 1.4286
PB1918pax 0 2.6678 2.3457 1.4632 1.7882 3.8835] 2.6107
PB1944pax 0 0.0028 -0.4843 0.4432 0.7482 0.5435 1.3507
PB1952pax 0 1.9703 1.9167 0.5508 1.8859 2.9865 2.0386
PB1973pax 0 2.7753 2.8667 1.9308 3.1009 3.7065 3.7736
PB1984pax 0 -2.2397 -1.7683 -1.8492 -1.7341 -1.4835] -1.3114
PB2005pax 0 1.4803 1.5917 0.8408 1.1159 3.3915 1.8386
PB20135pax 0 2.4703 1.9567 2.0908 3.2409 42865 2.5086
PB2024pax 0 0.8053 1.3967 0.8908 1.1359 2.6515|  2.2286
PB2041pax 0 -0.5647 0.7517 -0.0692 0.1909 17565  0.1836
PB2062pax 0 2.4703 2.4517 1.7908 2.2809 3.3065| 2.6786
PB2084pax 0 1.3553 1.0517 0.6808 1.5959 2.3965 1.4886
PB2130pax 0 0.4353 0.6717 0.0408 -0.1091 0.6315( 0.6436
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PB2179%pax 0 0.6453 1.5017 0.5358 0.3559 0.7115f  0.8686
PB2184pax 0 -0.8047 -0.1983 -0.3292 0.0859 0.2715 1.4886
PB2258pax 0 -0.0397 -0.6183 -0.5042 -0.4191 0.8415] -1.1164
PB2272pax Y 2.2653 2.2717 1.6408 1.7259 4.0015 1.8136
PB2342pax 0 2.9678 2.7557 1.1682 1.6732 2.4335 2.7607
PB2464pax 0 1.0003 1.6717)  0.8458 0.4759 1.4465 3.2686
PB2516pax 0 0.1603 0.8067 0.4858 0.2109 0.6065 1.9036
" |PB2364pax 0 0.1253 1.3217 0.0258 (.3009 0.5815] 0.7836
PB2634pax 0 0.0153 1.1567 0.8958] . 0.7009 2.5465 0.5586
PB2682pax 0 -1.2297 -0.1383 -0.5242 -1.4441 0.0415] -0.0114
PB2709pax 0 1.2978 1.7457 1.3832 - 1.9982 2.2535 1.3107
PB2711pax 0 - -0.8797 -1.1033 -0.3892 -0.8391 0.5215 0.4736
PB2757pax 0 0.5353 1.6117 0.8508 0.6659 1.5865 1.9836
PB2809pax 0 -0.1722 0.9957 0.0032 -0.1768 0.6335]  0.9057
PB2842pax 0 -0.5547 0.3867 -0.3492 0.0209 -0.2585 0.3486
PB2875pax 0 -0.0497 1.2967 0.3958 0.3959 1.2365 1.1736
PB2889pax 0 0.6453 1.9717 1.0808 1.4209 1.4015 1.5286
PB2909pax 0 -0.1372 -1.0543 -0.4368 -0.7268 0.2735] -0.3993
PB2924pax 0 0.7803 1.5167 1.1858 1.2159 1.3115 1.2786
PB2927pax 0 2.1453 0.8717 0.7158 0.1309 1.5815]  2.1286
PB2931pax 0 0.2203 -0.3283 -0.8242 -0.8241 1.8315] -0.3664
PB2951pax 0 -0.0897 -1.6683 -1.0792 -0.2891 -0.3035] -0.9164
PB29%74pax 0 -0.2547 0.8417 0.1958 0.2259 1.0515 2.2086
PB2978pax 0 3.1253 3.2667 2.2458 2.4059 3.7165 2.9886
PB2988pax 0 -1.5847 -1.3333 -0.7892 -1.1941 -0.2435]  -0.3764
PB3014pax 0 1.3953 1.9017 1.2458 0.7959 2.3615] 2.5236
PB3021pax 0 0.3053 2.1667 0.4108 0.9459 0.9015]  0.7786
PB3032pax 0 -0.1547 0.4867 0.6658 0.0409 1.5065 1.1036
PB3163pax 0 0.3003 1.4117 0.5908 1.1459 24115 1.7336
PB3193pax 0 -0.0047 0.3717 0.0058 0.4559 1.1065 0.7036
PB3200pax 0 0.2653 1.0967 0.8608 1.0859 1.4265 1.5786
PB3226pax 0 0.3203 0.9467 0.4658 0.6709 1.9165 1.1536
PB3227pax 0 -0.0147 0.7317 0.4658 0.6559 2.0115 1.3936
PB3361pax 0 -0.8197 -0.1133 -0.5592 -0.9891 0.8715] -0.6564
PB343%9pax 0 -1.2272 -1.8643 -1.1768 -1.2568 -0.9015] -1.7543
PB3445pax 0 1.6203 2.4017 1.5208 2.2859 2.7265 2.2836
PB3481pax 0 -0.0397 0.9167 0.3308 1.1359 0.5015 1.3636
PB3513pax 0 -0.0347 -0.2133 -0.5142 -0.6891 0.8765 -0.9214
PB3524pax 0 0.2103 -0.5733 0.1758 0.1859 1.2865 0.8486
PB3533pax 0 ~-0.3047 -0.7483 -0.2442 -0.0641 1.0465| -0.2664
PB3568pax 0 1.3153 1.4267 0.9858 1.0159% 1.8915 0.8386
PB3582pax 0 1.4703 2.3517 1.7258 1.8509 3.3165} 2.4236
PB3594pax 0 1.0753 1.2267 0.6958 1.2059 2.4615 1.2786
PB3806pax 0 -1.7122 0.1507 -0.6168 -0.1418 -0.2615| -0.3843
PB3828pax 0 -0.8197 0.3417 -0.2942 -0.6091 -0.2085 0.4136
PB3863pax 0 1.9153 1.8567 1.5808 1.4659 2.7065 2.5436
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PB3877pax 0 2.1003 2.3217 1.6458 1.3909 34115 22186
RC2112pax 0 1.0653 2.1567 1.3008 1.7109 1.6115] 2.0886
RC2236pax 0 1.1903 1.2017 1.0508 1.2159 1.5165]  2.2136
RC2239%pax 0 -0.2897 1.0767 1.0608 1.3759 0.5315 1.6386
RC2252pax 0 2.5353 1.9417 1.4658 1.9359 1.9515]  2.7336
RC2338pax 0 1.1953 2.1167 1.1358 1.0609 222151  2.0636
RC2565pax 0 0.0753 1.1417 0.0458 1.2659 0.5465 2.0486
RC261 5pax 0 -0.4847 0.1417 0.3558 0.5509 0.2765 1.1436
RC269%pax 0 1.1453 1.5167 0.8658 0.6759 1.7615 1.5636
RC2716pax 0 0.2703 0.4317 0.7308 1.1609 2.2865. - 0.9336
RC2728pax 0 -0.1697 1.2267 0.8108 0.5209 11265  0.4386
RC2768pax 0 1.2553 1.6867 0.9908 1.5259 1.8865]  2.7936
RC2782pax 0 2.7703 3.4667 2.2058 2.3409 5.02151 27836
RC2869pax 0 1.3178 1.1907 0.7582 1.3432 2.3085] 2.1657
RC2897pax 0 0.1853 0.7067 -0.0642 0.3409 1.1865 1.0436
RC2986pax 0 0.8953 0.9867 0.3458 0.4359 2.5115 1.4186
RC3191pax 0 1.4403 2.2267 1.2558 1.0409 19615,  2.2036
RC3214pax 0 0.7903 1.6817 0.8258 0.8409 2.5365 1.1586
RC3379pax 0 1.3003 1.7467 1.0158 1.0509 24615 0.5686
RC3420pax 0 0.9153 1.0217 0.9258 1.6209 2.5815]  0.4436
ANOO0Olpa 1 -2.1122 -1.1143 -1.0218 -1.6018 -0.1515)  -0.4463
X

ANO0003pa 1 -3.9172 -2.1693}  -2.9568 -1.2268 -2.2065| -2.5393
X

ANO00O7pa 1 -3.0572 -1.7593 -2.1818 -3.1218 -2.5615;  -1.0493
X

ANO0009pa 1 -0.3772 0.6607 0.0832 -0.0718 1.9985 1.0707
X

ANOG12pa 1 0.5478 1.1207 0.3632 -0.0868 1.6385 1.6507
X

ANO0013pa I 0.2178 2.0007 0.9732 0.1332 27685  2.1157
X :

ANO0020pa ! -1.8472 -0.4843 -1.1768 -1.7718 -1.31657 -0.3293
X

AN4011pa 1 -0.0972 0.8507 0.9782 0.5082 2.1785 0.9257
X

AN4012pa 1 1.6828 1.2857 1.1782 1.2582 279351 2.4957
X

AN4013pa 1 0.7928 2.0057 0.8132 0.6482 1.6385 1.8907
X

AN4014pa 1 -1.0472 0.2207 -0.1918 0.1232 0.4685 1.9757
X

AN4017pa | 1 1.0003 1.3817 0.3358 0.2709 0.4565 1.2836
X

BE3001pax 1 -1.4472 0.2507 -0.3068 -0.6768 -0.8115]  0.8657
CC0001pax 1 -0.2222 0.1107 -0.1668 -0.0168 1.2635]  0.7907
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CC0002pax 1 -0.5572 -0.8993 -0.6118 -1.9568 -0.2715]  0.0957
CC0004pax 1 -1.2622 -1.0993 -0.4268 -0.1268 0.5335  0.6457
CCO0005pax 1 0.8628 1.2457 0.6532 0.9132 1.8285]  0.4607
CCO0006pax 1 0.3128 0.4957 0.2332 0.5682 1.7235)  2.2507|
CCO0007pax 1 -1.5122 0.0857 -0.2318 0.0032 -0.1365{  0.3407
CC2001pax 1 -0.6672 1.0957 -0.0268 0.1382 0.9435)  0.7757
CC2002pax 1 -0.6022 -0.9543 -0.6518 -1.5068 -0.2315]  -0.3993
CD1111pax 1 1.5528 0.9857 1.1082 1.6382 2.0285] 2.2057
CD1260pax 1 -0.4922 ~-(.5393 0.0532 -0.5368 1.1035]  0.7257
CD1351pax 1 0.3978 0.4007 -0.0268 -0.3368 1.6485]  0.5707
CD1571pax 1 0.6253 0.7717 0.9908 1.7909 2.5465 1.3386
CD1690pax 1 0.4278] - $:5007 0.4682 0.5232 1.3985;  -0.1993
DCO0003pax 1 0.3378 0.8707 0.1182 0.0432 0.8135 1.8807
DCO005pax 1 0.6328 1.6957 0.6782 0.4432 1.5635 1.7007
DCO0008pax 1 0.3628 0.7757 0.4632 -0.3718 1.6735)  0.2907
DCO001 1pax 1 -0.1322 0.4157 0.5532 0.5082; ~ 1.5035 1.6757
DCO0012pax 1 -1.2222 -0.4443 -0.6868 0.3132 -1.1115]  -0.2343
DC1002pax 1 -1.2322 -0.7593 -0.3968 -0.3968 0.5535)  0.3507
DC2005pax I -2.3922 -1.8993 -1.9468 -0.6968 -1.5515] -0.4343
DC2006pax 1 0.1778 0.4107 0.1982 -0.6518 1.0185] 0.8557
DC3003pax 1 -0.2272 0.9507 0.1682 -0.4168 1.5985 1.8207
DC5006Ap I -0.0922 0.2057 0.2232 -0.3768 -0.1115) 02157
ax

DC5008Ap 1 -0.5972 -0.1043 -0.7018 -0.5168 0.8335 1.1557
ax

DES1001pa 1 -1.8422 -0.8843 -1.1918 -1.4518 0.8185f -0.4143
X

DES1002pa i -0.6822 -0.8993 -0.0418 -0.5318 1.1235] -0.7943
X

JH0022pax 1 0.0828 0.5507 0.4282 0.5332 0.5935 1.0307
JH0076pax 1 -0.4872 -0.7793 -0.2418 -1.6768 -0.1715}  0.1407
JHO085pax 1 -1.0822 -0.6293 -0.4668 -1.2268 -0.0365; -0.0193
JHO089pax 1 -0.1597 1.0267 -0.1642 -0.5691 0.7915 1.1336
JHO0090pax 1 -0.7322 -1.0293 -0.4218 -0.0518 0.0435]  0.4657
JHO0SIpax 1 0.1353 0.2617 0.2708 1.2709 1.2965 1.1536
JHO093pax 1 0.2428 1.4557 0.4232 -0.5368 1.5685; 0.9107
JHO096pax 1 -2.0347 -0.6183 -1.4842 -0.6891 -2.2235]  0.8736
JH0097pax 1 -0.4422 -0.5293 -0.0218 -0.7968 0.4985] -0.7193
JHO100pax 1 0.3803 1.2117 0.4858 0.6959 1.7015 1.0036
JHO101pax 1 0.8128 0.4507 0.6232 0.3482 1.6835]  0.5857
JHO105pax ] 0.3878 1.1657 0.3682 -0.5768 1.7485]  2.0007
JHO106pax 1 -0.6497 -0.2083 0.0308 -0.1191 0.8115 1.1536
JHO108pax 1 -0.0772 0.6557 0.3282 -0.0768 0.8485 1.1157
JHO109pax 1 0.5803 1.9517 0.7158 0.2559 1.7615]  2.2986
JHO110pax I -0.5072 0.2307 -0.1668 -0.6018 -0.3515)  0.7807
JHO111pax 1 0.7503 1.7717 0.4808 1.8809 24715 1.1486
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X

JHO] 13pax 1 -0.3047 0.5867 0.3308 -0.8441 0.5715| 0.1886
JHO1 14pax 1 -2.04721  -1.6493 -1.3618 -0.6518 -1.7715]  -2.1743
JHO116pax 1 -0.2772 1.1207 0.2182 0.6082 0.7885]  0.7457
JHO117pax 1 -1.6972 -0.6243 -1.0418 -0.8018 -0.1765]  0.4257
JHO1 ! 8pax 1 0.3503 -0.0433 0.5258 -0.0441 1.1065] 0.4236
JHO120pax 1 -0.3797 0.2467 -0.0792 -1.2341 1.4265]  0.0686
JHO123pax 1 -1.8597 -0.9733 -0.7492 -0.5891 -0.8185] -1.2464
JHO126pax 1 -1.7822 -0.3243 -0.7168 -1.3618 -0.6665]  0.2307
JHO127pax 1 -0.3897 1.0367 0.4308 0.7759 0.6415|  0.6086
JHO129pax 1 0.3903 1.2817 0.6808 1.0259 2.6865 1.8886
JHO130pax 1 -0.9022 -0.3543 -0.7818 -0.9818 -0.4465(  0.2657
JHO13 Ipax 1 -0.4922 -0.5243 -0.5968 -1.3968 -0.87151  0.2057
JHO132pax 1 -0.3897 0.1117 -0.0742 0.3959 0.4615 0.1436
JHO135pax 1 -1.3622 -1.6143 -1.2368 -1.1018 -1.2465| -1.4743
JHO136pax I -2.6172 -1.9043 -1.3118 -1.4768 -1.1965|  -2.0743
JHO137pax 1 -0.1372 0.9407 -0.3768 -0.6168 0.7685;  0.5507
JHO138pax 1 -0.5622 0.1957 0.0532 -0.3068 0.2285; 0.2757
JHO139pax 1 -0.7247 -0.6583 -0.5792 -1.1191 -0.4935|  -0.8464
JHO142pax 1 -0.4547 0.7017 0.3608 0.4459 0.7815] -0.1964
JHO144pax 1 0.3128 2.3157 0.8682f  -0.1368 2.0135 1.2707
JHO147pax 1 0.3778 1.4257 0.4532 0.5232 2.9535]  0.7407
JHO149pax 1 0.5528 1.2407 0.3682 0.1432 2.53535|  0.9357
|KW0002pa 1 -0.4072 3.4307 -0.1868 -0.4968 0.6785 1.3907
X

KW0003pa 1 0.0253 1.3217 0.7908 -0.0691 0.1415 3.0886
X

MH0053pa 1 2.2253 2.3967 1.2558 0.6209 3.2815 2.1886
X

MHO0057pa 1 -0.6947|  -0.5333 -0.4792 -0.5041 0.5915| -0.5264
X

MHO005%pa 1 -2.8497 -2.1083 -2.1892 -1.5691 -0.3235] -1.1764
X

MH0062pa 1 -0.9697 -0.1633F  -0.0592 -(.4891 0.5065 0.3186
X

MHO0065pa i -1.7097 -1.6233 -0.8042 -0.9491 -0.6235) -1.1314
X

MH0066pa 1 -1.4297 -0.9733 -1.0642 -0.8041 -0.52351 -0.9314
X

MHO0068pa 1 2.4828 2.4407 1.7882 1.6982 3.0035 1.0707
X i
MHO0070pa 1 0.1703 0.8467 0.5808 0.3859 1.4015 1.1036
X

MHO0073pa 1 -1.5622 -0.8493 -1.3868| = -1.4018 -0.1715]  -0.7993
X

MHO0074pa 1 -1.0422 -1.1393 -0.6218 -0.6218 0.7535] -1.2193
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MHO0076pa 0.2653 1.8167 0.0658 -0.4241 2.0165] 2.0386
)I:/[I-IOO??pa -0.2772 0.3357 -0.2418 -0.6218 0.2935} 04157
idHOO']Spa -1.2497 -0.0583 -0.6992 -1.7091 -0.7685 1.0236
X}\/11-100'7’9pa 0.6153 0.7767 0.5608 -0.0241 0.6065 1.1786
XMHOOSOpa -0.1597 0.2867 0.5258 0.3709 1.5765| 0.6186
xl\/ﬂ\IOOSlpa 0.1403 1.2367 0.1658 -1.1541 17615  0.7686
)I:/IH0082pa 0.8203 1.4817 0.4558 -0.1441] . 1.6365]  0.7336
XMH0083pa 1.5778 1.7007 0.9332 1.2532 22185 1.6807
;/IHOOS'?pa -0.9922 0.9707 -0.0668 0.5032 1.4985;  0.6507
xI\/[I«IOOSSpat -0.2172 0.8457 0.3582 -0.1868 0.8535, 0.5157
;{/IHOOSQpa -2.2197 -1.5133 ‘ -1.0292 -1.5141 -0.8685 -0.3364
I):/IHOOQOpa -0.9247 0.3217 -0.2792 -0.6841]  0.0065| -0.4964
;1110095;)&1 -2.1147 -1.5633 -1.4142 -1 .8041 -1.0985( -0.9514
xMIPOO{)Zpa -1.8047 -0.3533 -0.6842 -0.114}1 -0.0685| 0.4836
xMIPOOOZ‘)pa 0.0778 0.1157 -0.1818 0.0282 0.7585] -0.1643
xl\/IIF’OOOSpa -2.2797 -1.3883 -1.6292{ - -1.1741 -0.8035] -1.7414
I::‘!IPGOOSpa 0.5053 0.8367 0.0008 -0.2191 1.84151 0.7086
xI\/IIPOOOQpa -1.3122 -1.1763 -1.2268 -1.4768 -0.6215; -1.0043
xMIPI 007pa -1.1547 -0.4633 -0.4792 0.1859 0.2515; -1.4864
xMIPlOO9pa -2.9997 -1.6083 -2.0442 -1.4361 -0.7485] -1.1164
;/IIPI()I Ipa -0.6497 -0.7283 -0.8992 -1.0491 03015} -0.8914
XMIPfi 013pa -0.0222 0.8707 0.0282 0.0432 0.7335 1.4007
)Ii/IIP2002pa 0.8603 ' 1.4317 0.7358 0.4159 1.6165 1.3386
;/IIPZOOEJpa -0.2947 0.3567 0.2508 0.6959 1.8515] 0.8486
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X

MIP2006pa I -0.3622 0.7457 (0.0432 0.5432 0.8035( 0.3157
x1"~/HP3003pa 1 -2.5772 -1.5843 -2.1418 -1.4368 -1.7415)  -1.3193
;\(/IIP3004pa 1 -0.9222 -0.5393 -0.4618 -0.3918 0.6435| -0.6943
;Ki 001pa 1 0.4828 1.0657 0.0782 0.1832 1.9635]  0.9307
;K1003pa 1 -0.9747 0.1017 -0.1192 -0.3691 04365, 0.4536
;K1004pa 1 -0.7947 -0.5133 -0.4642 -0.8441 0.6715 0.0186
I);KIOOSpa 1 -0.1597 1.5217 0.8058 0.4809 2.0815 0.9936
I)iTKl 008pa 1 -1.6222 0.1407 -0.5918 -0.2818 -0.0215)  0.2257
§K1009pa ' 1 1.6828 1.5207 0.7182 0.4582 23135 1.0907
;IKZOOSpa 1 -1.5347 -0.9483 -0.6192 -0.8041 -1.9435] -0.0114
;IKZ(}OGpa 1 -1.9272 -1.2543 -1.7168 -1.1568 -0.7815] -1.6093
;IKEOO'?pa 1 0.1978 | 0.4957 0.1282 0.6782 1.0285 -0.0693
I):FKZOOSpa i -1.9022 -1.21931  -1.0068 -1.3468 -0.0615) -1.4393
;JK2009pa 1 -0.4097 0.3167 0.0658 -0.7691 1.5165; -0.0614
I};KZOIOpa 1 -1.1147 -0.5983 -0.4692 -0.8091 -0.39351 -0.7364
:IKZOMpa 1 0..6'?53 1.6317 1.0258 1.0759 2.0515 1.1686
I)iIIQOISpa 1 -0.6222 0.6307 0.0482 -0.4318 1.6935 1.3107
;K20163)a 1 -0.4297 0.2167 -0.2092 0.0659 1.6815 0.4936
;IKZOI 8pa 1 -1.9522 -1.1093 -0.8468 -0.9018 -0.2715)  -0.9843
;JK5008pa 1 -1.4522 -1.6693 -1.3418 -1.5618 0.4085 -1.2843
ELOOOB’pax 1 -1.2897 -0.5083 ~-0.9542 -0.7241 -0.1385{ -0.3214
OL0014pax 1 -2.3397 -2.4483 -1.7342 -1.7161 -1.8585] -1.0564
OL00]1 7pax 1 -1.0297 -1.0083 -0.6692 -0.5541 0.6465 0.3036
0L0026pax 1 -2.2947 -1.4533 -2.0092 -1.8291 -0.6635]  -0.4364
OL0034pax I -1.3647 -0.8333 -1.2992 -1.7341 0.1615 0.0536
OL0041pax 1 -2.2297 -1.6183 -2.1492 -2.8641 -1.4835] -2.1464
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OL0043pax 1 -0.8772 -0.6193 -0.7268 -1.2568 0.0285] -0.5693
01.0052pax 1 -1.3047 -1.2733 -0.4242 -0.5541 -0.2135]  -0.5464
OL0056pax 1 -0.2972 -0.9943 -0.0518 -0.6268 1.5235]  0.6557
OL0057pax 1 -0.8447 -0.4883 -0.7942 -0.8191 -0.1335]  -0.1664
0L0058pax 1 -1.1572 -1.2643 -1.1518 -0.9918 -0.1265] -1.8993
OL0059%pax 1 -1.1947 -0.0983 ~-(.5492 0.0109 0.0115] 0.0936
OL0060pax 1 -1.8622 -1.6843 -1.4368 -2.0668 -1.6665| -1.0693
OL0062pax 1 0.3003 0.2817 0.3108 0.0709 1.7915 1.3986
OL0063pax 1 -1.3172 -0.8843 -0.8068 -0.5168 -0.3665] -0.7093
OL0064pax 1 0.3203 0.9317 0.7908 0.6409 1.8015] 0.7186
OL0065pax 1 0.4578 0.7257 0.6832 0.6982 1.8085]  0.6357
QLO066pax 1 -0.2722 0.5757 -0.0618 0.4232 0.6785 1.0357
OL0068pax 1 -1.9622 -0.7143 -1.3218 -1.1918 -0.5765] -1.0593
0OL0070pax 1 -1.3622 -0.6193 -1.2868 -2.0718 -0.3665] -1.5243
OL0071pax 1 -0.6897 0.1217 -0.3542 0.1559 0.7515]  0.8136
OL0072pax 1 -1.1047 -0.4033 -0.4392 -1.1791 0.2315} -0.9964
OL0073pax 1 -2.6897 -1.9933 -1.1642 -1.1641 0.3565| -0.5114
OL0074pax 1 -1.4447 -0.7883 -0.9142 -0.6891 1.0865] -0.1364
OL0075pax 1 -0.8322 -0.0343 -0.3218 0.3782 0.8585]  0.5457
OL0077pax 1 -1.0747 -0.5933 0.1708 0.3059 0.2265 0.2036
0OL0078pax 1 -2.2597 -1.8983 -1.1942 -1.1441 -0.8135] -0.9764
QLO079pax 1 ~1.1797 -0.7633 -0.9442 -1.2641 -0.8335] -0.0214
OL0080pax 1 -0.0772 0.4507 0.2882 0.3882 0.3985 0.5357
PB3545pax 1 -0.3222 1.4657 0.0382 0.4682 1.1435f  0.6807
PB3890pax 1 -0.4397 -0.2383 0.4108 0.7759 0.1265{ 0.1686

The test set results confirmed the surprising finding based on the training set that
ANXA3, CLEC4D, LMNB1, PRRG4, TNFAIP6 and VNNI each express RNA on average at
a significantly higher level (p-value less than 0.05) in blood of subjects having colorectal
S cancer relative to subjects having no colorectal pathology (Table 13). The rangesl of fold-
change in the levels of RNA encoded by ANXA3, CLEC4D, LMNBI1, PRRG4, TNFAIP6
and VNNI normalized to levels of RNA encoded by IL2RB in blood of the test set subjects
having colorectal cancer relative to the test set subjects not having any colorectal pathology
are also shown in Table 13.
10
Table 13. Sample test set ranges of fold-changes in levels of RNA encoded by ANXA3, CLEC4D,
LMNBI1, PRRG4, TNFAIP6 and VNN1 normalized to levels of RNA encoded by IL2RB in blood

of subjects having colorectal cancer relative to subjects not having any colorectal pathology.

Gene
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ANXA3 | CLEC4 | LMINBI1 | PRRG4 [TNFAIP| VNN1

D 6
Average normalized RNA levelin | -0.63 0.01 -0.27 -0.38 0.56 0.28
subjects baving colorectal cancer
(ACH)

Average normalized RNA level in 0.45 0.85 0.45 0.59 1.47
subjects not having any celorectal
pathology (ACt)

Average RNA level fold-change 2.11 1.80 1.65 1.95 1.88

fold-change

p-value for average RNA level 1L.2E-17 | 7.3E-12 | 1.5E-15 | 2.5E-19 | 5.4E-12 |2.6E-10

directional fold-chaxge

Maximum observed RNA level 20.61 985 10.64 13.07 16.37 11.93

As can be seen in Table 13, a test subject having a blood level of RNA encoded by
ANXA3, normalized to a level of RNA encoded by IL2RB, which is 2.1 to 20.6 fold higher
than the average level of RNA encoded by this gene in blood of subjects not having any
colorectal pathology is more likely to have colorectal cancer than to not have any colorectal
pathology.

As can be seen in Table 13, a test subject having a blood level of RNA encoded by
CLEC4D, normalized to a level of RNA encoded by IL2RB, which is 1.8 to 9.85 fold higher
than the average level of RNA encoded by this gene in blood of subjects not having any
colorectal pathology is more likely to have colorectal cancer than to not have any colorectal
pathology.

As can be seen in Table 13, a test subject having a blood level of RNA encoded by
LMNBI, normalized to a level of RNA encoded by IL2RB, which is 1.65 to 10.6 fold higher
than the average level of RNA encoded by this gene in blood of subjects not having any
colorectal pathology is more likely to have colorectal cancer than to not have any colorectal
pathology.

As can be seen in Table 13, a test subject having a blood level of RNA encoded by
PRRG4, normalized to a level of RNA encoded by IL2RB, which is 1.95 to 13.1 fold higher
than the average level of RNA encoded by this gene in blood of subjects not having any
colorectal pathology is more likely to have colorectal cancer than to not have any colorectal
pathology.

As can be seen in Table 13, a test subject having a blood level of RNA encoded by
TNFAIP6, normalized to a level of RNA encoded by IL2RB, which is 1.9 to 16.4 fold higher
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than the average level of RNA encoded by this gene in blood of subjects not having any
colorectal pathology is more likely to have colorectal cancer than to not have any colorectal
pathology.

As can be seen in Table 13, a test subject having a blood level of RNA encoded by
VNNI, normalized to a level of RNA encoded by IL2RB, which is 1.7 to 11.9 fold higher
than the average level of RNA encoded by this gene in blood of subjects not having any
colorectal pathology is more likely to have colorectal cancer than to not have any colorectal
pathology.

Furthermore, the test set results confirmed the surprising finding based on the training
set that logistic regression models based on blood expression levels for any of the 63 possible
combinations of one or more of ANXA3, CLEC4D, LMNB1, PRRG4, TNFAIP6 and VNN]1,
each of which normalized against expression levels of IL2RB, can be used to discriminate,
with a ROC AUC of at least 0.66 (Table 11), between subjects having colorectal cancer and
subjects not having any colorectal pathology. As such, the novel logistic regression models
listed m Table 11 can be used to determine the probability that a test subject has colorectal
cancer as opposed to not having any colorectal pathology, based on blood levels of
expression of ANXA3, CLEC4D, LMNBI1, PRRG4, TNFAIP6 and/or VNNI normalized to
those of IL2RB.

EXAMPLE 4
Determination of the probability that a test subject has colorectal cancer as opposed to not
having colorectal cancer using blood levels of RNA encoded by the colorectal cancer
markers: ANXA3, CLEC4D, IL2RB, LMNBI, PRRG4, TNFAIP6 and VNNI normalized
to those of ACTB.

A blood sample from a test subject is analyzed for levels of RNA encoded by ACTB,
ANXA3, CLEC4D, IL2RB, LMNBI1, PRRG4, TNFAIP6 and VNNI, as described in
Example 1, above, thereby generating test data. Logistic regression model #1 of Table 6 is
applied to the test data, thereby providing the probability that the test subject has colorectal

cancer as opposed to not having any colorectal pathology.

EXAMPLE 5
Determination of the probability that a test subject has colorectal cancer as opposed to not

having colorectal cancer using blood levels of RNA encoded by the colorectal cancer
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markers: ANXA3, CLEC4D, IL2RB, LMNBI, PRRG4, TNFAIP6 and VNNI normalized
to those of IL2RB.

A blood sample from a test subject is analyzed for levels of RNA encoded by
ANXA3, CLEC4D, IL2RB, LMNBI1, PRRG4, TNFAIP6 and VNNI1 as described in Example
1, above, thereby generating test data. Logistic regression model #64 of Table 11 is applied to
the test data, thereby providing the probability that the test subject has colorectal cancer as

opposed to not having any colorectal pathology.

EXAMPLE 6
Measurement of blood levels of RNA encoded by a combination of ANXA3, CLEC4D,
LMNB1, PRRG4, TNFAIP6 and VNN relative to the level of RNA encoded by IL2RB can
be used to determine the probability that a test subject has colorectal cancer as opposed to

not having any colorectal pathology

MATERIALS AND METHODS:

Refer to “General materials and methods”, above,

EXPERIMENTAL RESULTS:

Sample training set:

Discovery of significantly different levels of RNA encoded by ANXA3, CLEC4D,
LMNBI, PRRG4, VNNI, TNFAIP6 normalized to IL2RB in blood of subjects having
colorectal cancer relative to subjects not having any colorectal pathology: Quantitative
reverse transcriptase-PCR analysis of gene expression in a training set of blood samples from
112 subjects having colorectal cancer and 120 subjects not having any colorectal pathology
{subset of samples listed in Table 9 of Example 3, above), using IL2RB as duplex partner for
normalization of gene expression levels was performed. The nommalized RNA levels

measured are shown in Table 14.

Table 14. Sample training set levels of RNA encoded by ANXA3, CLEC4D, IL2RB, LMNBI,
PRRG4, TNFAIP6 and VNNI in blood of subjects having colorectal cancer (Group 1) and

subjects not having any colorectal pathology (Group 0), normalized to levels of RNA encoded by

IL2RB. Levels shown correspond to ACt.

Sample ID | Group Gene
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ANXA3 | CLEC4D | LMNBI | PRRG4 | TNFAIP6| VNNI1
CDO00!1pax 0 1.0600 1.5250 1.3250 1.1000 23500 | 2.7750
CDO0012pax 0 1.3600 1.6300 0.8600 0.8500 1.8350 | 2.7300
CDO0030pax 0 1.4100 1.4500 0.9800 1.2850 1.0250 | 1.9600
CD0063pax 0 2.5700 3.3050 1.7550 1.9950 3.6000 { 3.2500
CDO0077pax 0 -0.2350 0.7700 0.1500 0.3000 0.3900 | 1.1650
CDO0078pax 0 1.5150 2.2800 0.7550 0.6750 2.6250 | 1.3750
CD0085pax 0 0.5750 1.6050 0.6450 0.9450 2.5450 1 0.7200
CDO0117pax 0 0.9750 2.3900 0.9250 2.0600 2.4600 | 0.9400
CD0167pax 0 -0.9750 0.2000 0.4600 0.6600 1.6250 |  0.5800
CD024%pax 0 -0.5100 -0.2750 -0.5200 0.3200 0.2750 | 0.6400
CD0286pax 0 -0.2850 1.0900 0.2500 0.2050 03550 | 0.3300
CD0297pax 0 0.0300 0.4850 0.4700 -0.0300 0.3900 1.0050
CD0323pax 0 1.9000 1.9500 0.8350 1.4850 2.6400 | 3.4450
CD0445pax 0 0.6600 0.8250 0.3000 0.3750 1.4100 | 1.4350
CD0463pax 0 -0.0850 1.7650 0.6000 0.8550 1.3700 1.5650
CD0491pax 0 -0.5550 0.0650 0.1100 0.5450 0.9000 | 0.2150
CD049%6pax 0 1.2050 2.8450 1.2400 1.9200 1.4650 | 1.3450
CDO0501pax 0 1.1050 1.9100 1.1100 1.0600 2.8650 1.4900
CD0504pax 0 -0.7750 -0.2850 -0.1500 0.6100 -0.1950 |  0.3350
CDO0573pax 0 1.8100 1.2350 0.7700 0.8300 2.2650 1.8500
CD0578pax 0 1.8200 1.9800 0.9550 1.0450 2.0700 { 22950
CD0639pax Y 0.2950 0.7900 0.7450 -0.2600 1.2000 | 1.7900
CD0645pax 0 -1.0950 -0.6000 -0.7700 -0.6250 -0.0200 | -0.1800
CD0679pax 0 0.2300 1.5950 0.5200 0.3350 1.8800 1.8750
CD0685pax 0 0.5250 1.7300 0.4350 0.9850 1.6850 1.0550
CDO0716pax 0 1.9900 2.4700 0.8200 0.5250 1.4050 1  2.1600
CD0749pax 0 0.1600 1.0600 0.1200 0.3600 1.6800 | 0.8350
CD0760pax 0 -2.3750 |  -1.0500 -1.7400 -0.9100 -0.8100 | -0.6700
CDO0811pax 0 1.9250 2.3300 0.7400 0.8900 0.9700 1.0100
CD0848pax 0 1.0900 1.6300 1.4050 | 1.3850 19400 | 2.4750
CD0924pax 0 0.3450 0.7500 0.2250 -0.1100 0.5050 | 0.3050
CD1066pax 0 -0.2050 0.0950 -0.1200 -0.1750 1.3650 | 0.1800
CD1073pax 0 0.3050 0.1350 0.3150 0.9350 1.0850 | 0.3400
CD1075pax 0 0.0300 0.9000 0.4100 1.5200 1.6000 |  0.8400
CD108%pax 0 -1.3250 -0.2000 -1.1200 -0.8700 -0.1650 | -0.2550
CD1116pax 0 -0.3850 -0.3700 -0.4500 0.0001 1.0600 | 0.1750
CD1120pax 0 -1.1350 -0.0400 -0.7450 0.0150 1.0100 | -0.5700
CD1198pax 0 0.2950 0.4300 0.6350 0.5200 0.7850 |  0.6000
PB1179pax 0 1.2100 1.2700 1.1550 1.2700 2.6850 1.7300
PB1277pax 0 0.6600 1.3300 0.2500 0.6650 1.6000 | 0.5900
PB1301pax 0 -2.1150 -1.4000 -1.3850 -1.1000 -1.2350 | -1.7950
PB1315pax 0 -1.3350 0.4800 -0.3200 -0.1800 0.0600 1.0750
PB1345pax 0 0.0150 0.5500 0.5950 0.8350 0.3650 1.9650
PB1520pax 0 0.9250 2.0050 0.7850 -0.1800 1.4100 1.8550
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PB1574pax 0 1.2150 2.0550 1.2150 0.9500 1.3300 | 1.7150
PB1783pax 0 1.7400 1.8450 1.3600 1.3450 2.3150 ) 1.8150
PB1799%pax 0 0.7800 1.1900 0.6900 1.1150 23400 | 0.9800
PB1811pax 0 1.0950 1.6200 1.1050 1.4050 1.5800 | 1.2650
PB1830pax 0 0.3450 0.8850 0.5650 0.2700 1.3300 | 2.4950
PB1833pax 0 -0.0150 0.7050 0.0700 0.3150 0.5200 [ 1.2600
PB1843pax 0 0.8750 0.9400 0.4750 0.8500 -0.3150 { 1.6500
PB1851pax 0 0.2450 -0.0450 0.1250 0.1650 2.6550 | 1.3150
PB1919pax 0 1.3100 1.8550 0.6050 1.5350 20800 2.2100
PB1922pax 0 -0.1700 0.8350 | . -0.0700 0.8450 1.6350 | 0.5700
PB1924pax 0 (.0950 0.5700 -0.0750 0.2150 1.0050 | 1.3000
PB1937pax 0 1.5250 2.5500 1.3500 3.0050 2.7050 | 2.3350
PB1%64pax 0 0.6950 274501 ~ 1.0200 1.6750 2.6250 1  3.0550
PB2027pax 0 0.0900 0.5100 0.3500 1.3200 1.5250 ] 0.7550
PB2029pax 0 0.5250 1.0200 0.6150 0.4300 22750 | 1.4350
PB2073pax 0 0.6000 1.0100 0.9000 1.8550 1.7200 | 1.2800
PB2099pax 0 -0.1500 -0.0950 0.1350 0.3250 0.0950 | 0.6700
PB2100pax 0 1.2350 1.3800 0.8950 1.5600 23100 | 1.4456
PB2132pax 0 0.5100 1.2400 0.1700 0.5100 1.9950 | 1.4750
PB2168pax 0 1.1400 1.4600 0.6600 1.0000 2.1650 | 1.2450
PB2192pax 0 -0.0050 0.4950 -0.1450 -0.4800 0.8350 1 1.5800
PB2196pax 0 0.8850 1.7250 0.9850 1.5050 22550 1.1350
PB2200pax 0 0.8550 1.3850 0.2350 0.3050 0.9050 | 0.4400
PB2213pax 0 1.8550 2.0000 0.9300 0.5300 2.9900 1 1.5850
PB2224pax 0 -0.3850 0.4250 -0.1400 0.1000 1.8950 1 0.9750
PB2228pax 0 2.0300 2.2200 1.8000 2.0050 4.0300 | 3.0800
PB222%pax 0 0.0050 -0.0800 0.2000 -0.6150 0.9150] 0.2550
PB2277pax 0 1.3400 1.0050 0.7550 0.3700 13100 ] 1.7800
PB2297pax 0 0.2500 0.8050 -0.0900 -0.0850 0.5250 | -0.2800
PB2312pax 0 1.5250 2.1700 1.6550 1.2050 2.2900 | 2.1700
PB2398pax 0 -0.3800 0.2250 0.0150 -0.4700 0.1050 | 1.4250
PB2409%pax 0 0.3950 1.0600 0.4950 0.5050 1.1550 1 1.7350
PB2414pax 0 3.0050 2.6050 1.4550 2.3150 3.9600 | 2.1150
PB2467pax 0 0.4800 1.0800 0.3500 0.3600 2.1300 | 1.0850
PB2473pax 0 0.2350 0.8600 0.2850 0.8850 1.0100 ] 1.5950
PB2512pax 0 0.8200 1.8950 1.1800 0.8200 2.0650 | 2.3750
PB2568pax 0 -0.2950 0.1900 -0.0900 0.5850 1.4750 | 1.1700
PB2571pax 0 0.5800 1.2800 0.7500 0.4300 2.0650 | 2.1050
PB2824pax 0 0.8400 1.3650 0.8000 1.3950 2.0150 1.7750
PB2880pax 0 1.2500 1.4400 0.8850 -0.0600 22550 1.8100
PB3088pax 0 1.3800 1.2500 0.8550 0.6050 2.9200 | 2.0800
RC0882pax 0 -0.0150 1.2350 0.2800 0.3700 1.7700 { 1.6550
RCO0888pax 0 -1.0450 -0.4250 -0.3400 0.0550 0.4950 | 0.1900
RC0968pax 0 -0.6900 -0.4750 0.2700 1.5500 1.0250 {  2.3500
RC2114pax 0 -0.2000 0.9600 0.3300 0.6550 0.4550 | 2.0900
RC2238pax 0 1.3450 2.0600 0.8800 1.8300 270501 3.1100

148




RC2681pax 0 0.1100 0.6300 0.2200 0.2550 0.2550 1 0.6550
RC2703pax 0 1.8000 2.1000 1.0500 1.5250 142501 1.5350
RC274%pax 0 0.0900 0.7750 -0.0850 0.0500 1.2550 1 1.2500
RC2750pax 0 -1.5150 -1.0750 -0.9000 -0.2200 0.0700 { -0.5400
RC2756pax 0 1.6800 1.3850 1.0550 1.4600 1.9450 § 2.5150
RC2771pax 0 -0.8450 0.4950 -0.6450 -0.4150 1.1200 | 1.2750
RC2790pax 0 1.0850 1.1500 0.6150 0.8950 1.3350 | 1.5650
RC2792pax 0 1.0100 0.6250 0.6300 1.0950 1.9150 | 1.3550
RC2808pax 0 0.4850 1.4600 0.2700 0.5100 0.6550 | 1.0150-
RC2822pax 0 0.4750 0.8350 -0.0900 0.3350 22400 [ 04750
RC2834pax 0 -0.7350 0.2100 -0.6700 1.5700 2.1300 | -0.3050
RC2871pax 0 0.6150 | . 1.1650 0.9250 1.3150 242001 2.2250
RC2879pax 0 -0.4050 0.2050 -0.2400 0.5300 0.5250 1 0.0900
RC2892pax 0 -0.1500 0.1200 -0.4050 0.2750 | 1.6700| 0.9100
RC2895pax 0 1.8700 2.2100 1.3750 1.6500 1.5650 | 2.2500
RC2921pax 0 1.2850 1.4150 0.9500 1.4400 1.9950 |  2.0900
RC2958pax 0 0.9250 1.0000 0.2300 0.0001 0.2700 | 1.2250
RC3022pax 0 0.1450 -0.0150 0.1200 0.7850 1.3950 | 0.2450
RC3112pax 0 1.0250 1.2350 0.3150 0.2650 2.3156 1 0.8700
RC3146pax 0 -(.3350 -0.3450 -0.6200 | . 0.8250 0.9650 1 -0.3750
RC3184pax 0 2.4850 2.8750 1.3900 1.6250 2.5600 | 2.3950
RC3232pax 0 -0.2550 0.7850 -0.2500 0.6900 -0.1250 |  2.6700
RC3324pax 0 0.3650 1.0800 0.1200 0.6100 1.5200 | 0.1250
RC3327pax 0 0.3600 0.0950 0.2250 -0.0500 1.4550 | 1.9700
RC3355pax 0 -0.1850 0.4200 -0.4950 -0.3100 1.2150 [ 0.3400
RC3380pax 0 -0.6450 0.3950 -0.5700 -0.3000 0.4950 | -0.2300
RC3413pax 0 0.2750 0.8950 0.1250 -0.3400 0.5050 | 23050
RC3421pax 0 0.3550 0.4600 0.3900 0.4400 0.1300 1 0.2750
RC3468pax 0 -0.3600 -0.2800 -0.4100 -0.5750 0.9000§ 0.0350
RC3498pax O -0.3150 -0.7750 -0.7050 -0.2800 0.7750 1 -0.1800
CC0003pax 1 -1.2200 -0.2350 -0.8100 -0.6450 1.0450 | -0.6850
CD0157pax 1 1.2350 1.0300 0.7450 0.9100 2.5050 |  2.3600
CDO0164pax I 0.3150 0.8550 1.0100 1.2550 2.7950 | 1.8100
CD0256pax I -0.4000 0.2050 0.1950 1.0400 1.2350 | 0.3300
CD0322pax ! -0.9950 -0.2450 -0.7150 -0.1400 0.6750 | 1.2850
CD0356pax i -0.4950 -0.8850 -0.4500 -0.5650 -0.1000 | -0.8600
CD0371pax 1 0.2350 1.0650 0.0500 -0.1800 0.9500 ¢ -0.0100
CD0629pax 1 0.1350 0.9850 0.7900 1.4800 0.5100 | 1.3850
CD1050pax 1 1.1750 0.3600 0.6850 1.0250 17150 | 1.3150
DS0003pax 1 -1.6350 -0.5200 -1.1950 -0.4900 -0.0650 | -0.0600
FCO0005pax 1 ~0.1950 -0.0950 0.0900 -0.0450 0.1950 | 1.4100
FCO011pax 1 -0.0650 0.1250 0.1700 0.0800 1.1250 | 0.4950
FCO0012pax 1 -2.2350 -0.1250 -1.0650 -0.9850 -0.015¢ | -0.2000
JGAQO001pa 1 -2.4550 -1.7500 -1.8250 -0.8650 -1.4800 | -1.4400
X

JH0002pax i 0.3150 0.7350 0.2850 0.1350 1.1700 | 0.3000
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JHOO03pax 1 0.0550 0.0650 -0.3850 -0.6250 -0.1450 | 0.7100
JHOO004pax 1 -0.0550 -0.0050 -0.0250 -0.2100 1.4050 | 10300
JHO00S5pax 1 0.29850 1.3450 0.3700 0.4300 1.8650 1.2700
JHOO06pax 1 -0.4300 0.4450 -0.0050 -0.0850 1.2650 | -0.0600
JHO00 7pax 1 -2.4350 -1.9900 -1.3150 -0.1700 0.1250 | -0.9150 |-
JHOO008pax 1 0.9050 2.5850 0.6250 1.1850 2.3350 1 " 1.0050
JHO009pax 1 -1.0700 -1.3450 -0.3350 -0.9650 -0.6700 | 0.1550
JH0O010pax 1 -0.7650 0.0800 -0.1650 -0.0750 0.0300 | -0.6650
JHOO12pax 1 -0.2150 0.1900 0.1000 -0.2150 0.4400 | 0.6950
JHOO13pax 1 -0.1200 0.3750 -0.0300 0.1150 2.2800 | 0.9200
JHOO14pax 1 1.0050 0.8950 0.1500 -0.3400 1.6200 | 2.2850
JHOO16pax 1 0.7850 1.1950 0.8600 0.4350 0.6450 1.0350
JHOO18pax I -0.9850 -0.0250 -0.1450 -0.2900 0.0750 | 0.6250
JH0O019pax 1 0.2350 0.8450 0.3600 -0.0500 0.4700 1 0.4850
JHO020pax 1 0.0150 1.7550 0.3850 -0.3900 0.5100 1.0550
JHO021pax 1 -1.1000 0.3250 -0.8650 -1.3850 -0.2350 | -0.2400
JHO023pax 1 -0.4850 1.2250 0.3900 1.4500 1.0100 | 1.8450
JHOO24pax 1 0.8350 2.0750. 0.6950 1.0150 2.8900 | 2.4000
JHO025pax 1 -0.9850 -0.5650 -0.6350 -1.2100 -0.3500 §{  0.0950
JH0026pax 1 -1.1000 0.7000 0.1500 0.1150 1.3050 | 1.0750
JHOO02 7pax 1 -3.1650 -2.4400 -2.2300 -1.9300 -2.2400 | -1.4900
JHO028pax 1 0.5350 1.3350 1.2450 1.0550 2.8950 1.8900
JHO029pax 1 -1.5700 -0.9750 -0.9300 -1.1200 -0.9200 | 0.4200
JHOO31pax 1 -1.0400 -0.1700 -0.6950 -0.7700 0.0450 | 0.1250 |
JHOO32pax 1 1.3700 1.6300 0.2650 0.1150 1.7300 [ 1.7250
JHO033pax 1 -1.1900 0.5700 -0.8700 -1.0850 0.9700 | -0.5100
JHOO034pax 1 -0.7000 0.8150 0.2850 0.1300 1.4900 1.2200
JHO035pax 1 0.0500] - 1.5700 0.4400 -0.2850 2.1400 1.1050
JHO036pax 1 0.5650 0.9350 ] - 0.2450 0.0300 1.7450 |  0.8500
JHOO38pax 1 -0.0100 1.2650 -0.0100 0.0400 1.9650 | 0.4500
JHO039pax 1 0.2600 0.5550 0.3050 0.8450 3.0050 | -0.1900
JH0040pax 1 0.3950 0.9000 0.3650 0.2250 1.1100 § 0.8850
JHOO04pax 1 0.3800 1.2000 | -0.0650 -0.3050 1.4900 | 0.6150
JHO042pax 1 -2.4200 -0.9750 -1.4450 -0.8750 -1.4500 | -1.6900
JH(0043pax ] -0.4900 0.3050 0.0001 -0.6800 -0.0800 | 0.3250
JHOO46pax 1 0.2350 0.5950 0.9350 0.0450 1.0300 { 0.5850
JHO047pax 1 0.3250 2.0950 1.0700 1.4700 1.8200 | 2.4300
JHOOS I pax 1 -0.6850 0.2250 -0.1950 -0.8800 -0.0700 | -0.1750
JHOOS52pax 1 -0.4500 0.5050 -0.1700 -0.6150 -0.1350 § -0.2700
JHO053pax 1 -1.2800 -0.5550 -0.9600 -0.3500 -0.6500 | -0.1450
JHO057pax 1 -0.0450 2.1200 0.3050 0.7500 1.6350 1.4300
JH0059pax 1 -0.5200 0.4200 -0.0500 -0.0650 0.6050 | 0.5050
JH0060pax 1 -0.7400 0.3250 0.0200 0.2900 0.6600 | 0.5100
JH0061pax 1 0.9900 2.8050 0.8760 1.4500 3.6400 | 0.8950
JHO063pax 1 -0.6100 0.5650 -0.2300 -1.0050 0.2750 1.5400
JHOO065pax 1 -2.8600 -1.5150 -2.1500 -2.2300 -1.4500 | -1.7100
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JHOO066pax 1 -1.3550 -0.3200 -1.1800 -1.7900 -1.3500 | -0.5400
JHO068pax I 0.0050 0.4550 0.2550 0.0200 13500 { 1.8000
JHO069pax 1 -0.8650 0.2450 -0.2650 -0.5000 -0.0500 } -0.6400
JHOO71pax 1 -2.5050 -2.2600 -1.8250 -0.3500 -1.3300 | -1.5800
JHO072pax 1 0.1100 -0.5750 0.0350 -0.4650 1.3350 | 0.2300
JH0077pax 1 -0.1000 0.5000 0.4000 0.1150 0.8750 | 1.7850
JHO078pax 1 1.6350 1.6250 1.6300 0.6600 1.5100 | 1.7800
JHO080pax 1 -2.3200 -1.2350 -1.2600 -1.0250 -1.5600 | 0.0450
JHO082pax 1 ~-0.9000 -0.6650 -0.3200 -0.5450 -0.3550 | 0.7200
JHOO083pax 1 -1.5800 -0.0750 -0.5300 -1.5900 0.2450 | 0.2050
JHO086pax 1 -0.2250 -0.1850 -0.4800 -1.3250 -0.0850 | 0.6800
JHO092pax 1 -0.5450 1.3750 0.0400 -0.1050 0.1300 | 1.1100
MHO0001pax 1 1.4256 1.8900 1.5250 1.4350 3.1350 | 2.2700
MHO0009%pax 1 -0.2050 0.2150 -0.4850 -0.4450 -0.0400 | -0.2050
MHO0012pax 1 0.0650 1.3100 0.5700 1.0950 1.4000 | 1.1200
MHO0014pax 1 0.6700 1.1300 0.6100 0.2850 2.6850 | 1.5750
MHO0016pax 1 -1.0950 -0.6050 -0.6750 -1.2050 -0.2450 | -0.4300
MHO001 7pax 1 -0.0100 0.8250 0.2000 -0.4150 1.2500 | 1.6250
MHO01 8pax 1 0.9650 0.6700 0.1850 (.2300 2.0650 | 0.5700
MH002 1 pax 1 0.9700 0.4800 -0.0650 0.2700 1.9100 | 1.8700
MHO0022pax 1 0.2100 0.7250 0.1150 0.1250 0.8450 | 1.0950
MH024pax 1 0.3450 0.6300 0.2050 -0.0550 0.3350 ] 1.0900
MHO0028pax 1 0.1350 0.5200 0.1350 -0.5950 0.1250 | 0.0850
MH0029pax 1 0.2300 0.4850 0.5700 -0.2050 1.3250 | 0.9050
MHO003 5pax 1 0.8500 2.2000 1.2200 0.9950 1.3300 | 1.9450
MH003 7pax 1 0.0001 1.3400 0.2600 0.3800 1.5200 | 2.0000
MHO0038pax i 1.5050 1.4150 1.1650 1.2300 2.1700 | 1.9850
MHO0039pax 1 -1.4900 -0.7350 -0.5400 -0.8300 -0.4350 | 0.4500
MHO0042pax 1 -0.3500 -0.0800 0.0950 -0.2900 -0.1300 | 0.6500
MHO0050pax 1 -1.2600 0.7250 -0.4300 -0.2350 1.13060 | 1.8350
MHO005 ] pax 1 -1.0300 -0.9000 -0.5750 -1.4350 -1.9200 | 0.0300
MIP0004pax 1 -2.3200 -2.6150 -1.7200 -1.5500 -1.3550  -2.5350
MPQO013Apa 1 0.3150 1.0550 -0.2400 0.0200 1.2450 | -0.0700
X

MP0014Bpa 1 -0.2950 1.1200 -0.1400 0.2950 1.5600 | 0.3350
X

MP0018Apa I -0.7700 -0.2050 -0.6850 -1.4250 -0.1050 | -1.1150
X

MP0019Bpa I -0.9100 -0.5150 -0.7550 -1.0250 -0.6750 |  0.7300
X

MP0024pax 1 -1.2900 -0.1150 -0.4700 0.2100 1.3100 | 0.7400
NK2001pax 1 -0.6250 0.0850 -0.4250 -1.2950 0.1750 | 1.6050
NK2002pax 1 -0.2400 -0.4300 -0.1450 -0.6550 0.2950 |  0.7000
NK2003pax 1 -0.4150 0.4150 0.0200 0.0950 1.4100 | 0.2550
NK2004pax 1 -0.9100. 0.3750 -0.6100 -0.8750 0.3500 | -0.2700
PB182%9pax 1 0.5600 1.7600 0.3700 0.2100 1.8100 1.9150
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PB1842pax 1 1.2550 1.6150 1.1550 0.5300 2.5900 | 1.3450
PB1872pax 1 0.0650 0.3550 0.2400 -0.8650 0.8650 ] 0.0950
PB2857pax 1 -0.8600 0.6800 -0.2350 0.3500 0.0450 | 1.2500
RC2919pax i 1.8500 1.8900 1.4100 2.7600 2.8200 | 3.8300
RC3062pax 1 -0.1750 0.1900 -0.3350 -0.0750 -0.2800 | -0.0100
RC3277pax 1 -0.4200 -0.1950 -0.5050 -0.4350 0.3200 | -0.0200
RC3297pax 1 0.0600 0.9800 0.1650 0.3850 2.5650 | 1.0450
RC3445pax I -1.0200 -0.4350 -0.6300 -0.9300 03100 0.1100
RC3467pax 1 1.9450 2.9300 1.4200 1.2250 12,9400 |  2.6000

Surprisingly, analysis of the data showed that RNA encoded by ANXA3, CLEC4D,
LMNBI1, PRRG4, TNFAIP6 and VNN1 is present on average at a significantly higher level

(p-value less than 0.05) in blood of subjects having colorectal cancer relative to subjects

having no colorectal pathology (Table 15). The ranges of fold-change in the levels of RNA

encoded by these genes normalized to levels of RNA encoded by IL2RB in blood of the

training set subjects having colorectal cancer relative to the training set subjects not having

any colorectal pathology are shown in Table 15.

Table 15. Sample training set ranges of fold-change in levels of RNA encoded by ANXA3J,
CLEC4D, LMNBI, PRRG4, TNFAIP6 and VNNI normalized to levels of RNA encoded by

IL2RB in blood of subjects having colorectal cancer relative to subjects not having any colorectal

10

pathology.
- Gene
ANXA3 [CLEC4D| LMNB1 | PRRG4 | TNFAIP| VNNI
6
Average normalized RNA level in -0.32 0.41 0.78 -0.06 -0.13 0.64
subjects having colorectal cancer
{ACYH
Average normalized RNA level in 0.46 0.99 1.44 0.39 0.65 1.25
subjects not having any colorectal
pathology (ACt)
Average RNA level fold-change 1.71 1.50 1.58 1.37 1.72 1.53
p-value for average RNA level L.1E-08] 1.0E-05] 8.8E-06{ 2.3E-06] 2.8E-12] 6.3E-06
fold-change
Maximum observed RNA level
directional fold-change 12.33 12.20 12.81 6.15 7.38] 13.83

As can be seen in Table 15, a test subject having a blood level of RNA encoded by
ANXA3Z, normalized to a level of RNA encoded by IL2RB, which is 1.7 to 12.3 fold higher
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than the average level of RNA encoded by this gene in blood of subjects not having any
colorectal pathology is more likely to have colorectal cancer than to not have any colorectal
pathology.

As can be seen in Table 15, a test subject having a blood level of RNA encoded by
CLEC4D, normalized to a level of RNA encoded by IL2RB, which is 1.5 to 12.2 fold higher
than the average level of RNA encoded by this gene in blood of subjects not having any
colorectal pathology is more likely to have colorectal cancer than to not have any colorectal
pathology.

As can be seen in Table 15, a test subject having a blood level of RNA encoded by
LMNBI, normalized to a level of RNA encoded by IL2RB, which is 1.6 to 12.8 fold higher
than the average level of RNA encoded by this gene in blood of subjects not having any
colorectal pathology is more likely to have colorectal cancer than to not have any colorectal
pathology.

As can be seen in Table 15, a test subject having a blood level of RNA encoded by
PRRG4, normalized to a level of RNA encoded by IL2RB, which is 1.4 to 6.2 fold higher
than the average level of RNA encoded by this gene in blood of subjects not having any
colorectal pathology is more likely to have colorectal cancer than to not have any colorectal
pathology.

As can be seen in Table 15, a test subject having a blood level of RNA encoded by
TNFAIP6, normalized to a level of RNA encoded by IL2RB, which is 1.7 to 7.4 fold higher
than the average level of RNA encoded by this gene in blood of subjects not having any
colorectal pathology is more likely to have colorectal cancer than to not have any colorectal
pathology.

As can be seen in Table 135, a test subjecf having a blood level of RNA encoded by
VNNI, normalized to a level of RNA encoded by IL2RB, which is 1.5 to 13.8 fold higher
than the average level of RNA encoded by this gene in blood of subjects not having any
colorectal pathology is more likely to have colorectal cancer than to not have any colorectal
pathology.

Generation of a logistic regression model (optimized relative to the models set forth
in Example 3 of the Examples section, above) for determining the probability that a test
subject has colorectal cancer versus not having any colorectal pathology via measurement
of levels of RNA encoded by ANXA3, CLEC4D, LMNBI1, PRRG4, TNFAIP6 and VNNI
normalized to levels of RNA encoded by IL2RB: Linear regression analysis of levels of
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RNA encoded by ANXA3, CLEC4D, LMNBI, PRRG4, TNFAIP6 and VNNI normalized to
IL2RB surprisingly showed that a logistic regression model could be generated, based on
blood expression levels normalized to IL2RB for the combination of these 6 genes, for
discriminating, with a ROC AUC of 0.80, between subjects having colorectal cancer and
subjects not having any colorectal pathology (model #191 shown in Table 16).

The model of Table 16 corresponds to:

P = {1 + ¢"[(0.126) + (-1.406)(Lanxaz) + (0.399)(Lerecan) + (1.874) Liamer) +
(-1.846)(Lprroa) + (0.333)(Lnratws) + (-0.277)Lvmnt)1} -1,

where P is the probability that a test subject has colorectal cancer as opposed to not
having any colorectal pathology, where Lanxas is a ratio of a level of RNA encoded by
ANXA3 to a level of RNA encoded by IL2RB in blood of the test subject, Lcypcap 1S a ratio
of a level of RNA encoded by CLECA4D to a level of RNA encoded by IL2RB in blood of the
test subject, Livng 1S a ratio of a level of RNA encoded by LMNBI to a level of RNA
encoded by IL2RB in blood of the test subject, Lprrgs is a ratio of a level of RNA encoded by
PRRG4 fo a level of RNA encoded by IL2RB in blood of the test subject, Lrnraws 18 a ratio
of a level of RNA encoded by TNFAIP$ to a level of RNA encoded by IL2RB in blood of
the test subject, and Ly 1S a ratio of a level of RNA encoded by VNNI to a level of RNA
encoded by IL2RB in blood of the test subject.

Table 16, Logistic regression model based on blood expression levels for the combination of
ANXA3, CLEC4D, LMNBI1, PRRG4, TNFAIP6 and VNNI, normalized to IL2RB expression
levels for determining the probability that a test subject has colorectal cancer as opposed to not
having colorectal cancer. The ROC AUC value for the model is shown for the sample training set
used to generate the models, as well as for an independent blind sample test set used to test the

model.

Logistic | No. | ROC AUC | Consta Gene-specific regression coefficient

Regressio] of nt (Ko)

n Model [genes (Ko}
# in

Med

el

Trainin| Test ANXA3{ CLEC4 |LMNB1|PRRG4 |TNFAIP| VNN1
g Set | Set D 6

191 6 080 |0.80] 0.126 | -1.406 | 0399 | 1.874 | -1.846 | 0333 | -0.277

144, .



Blind sample test set: Quantitative reverse transcriptase-PCR analysis of expression
of ANXA3, CLEC4D, LMNBI, PRRG4, TNFAIP6 and VNN1 in an independent test set of

blood samples from 202 subjects having colorectal cancer and 208 subjects not having any

colorectal pathology was performed as described above for the training set (these samples

include a subset of the samples listed in Table 12 of Example 3, above, as well as additional

samples). The normalized RNA levels measured are shown in Table 17,

Table 17. Sample test set levels of RNA encoded by ANXA3, CLEC4D, LMNBI, PRRG4,
TNFAIP6 and VNNI in blood of subjects having colorectal cancer (Group 1) and subjects

not having any colorectal pathology (Group 0), normalized to levels of RNA encoded by

IL2RB. Levels shown correspond to ACt.

Sample ID Group Gene
ANXA3 | CLEC4D | LMINBI | PRRG4 | TNFAIP6 | VNNI

PB1952pax 0 2.240 2125 0.965 2.285 3.220; 2.520
RC3142pax 0 2.795 2.380 1.225 2.040 2.675f 2.500
CD1728pax 0 2.410 2.330) 1.835 2.465 2,345 3.715
PB2015pax 6 2.250 1.835 2.075 3.010 4.2201 2.390]
PB1786pax 0 1.210 2.530 1.085 2.310 1.555| 3.185
CD0762pax 0 1.215 1.260 1.140 2360 1925} 1.730
CD0800pax 0 2.410 2310 1.550f  2.210 3.480} 2.795
PB3267pax 0 1.885 2.565 1.285 2.180 2325} 2.575
PB2267pax 0 2.160 2.890 1.505 2.215 3.085] 2.895
CD0411pax 0 2.510 2.950 1.500 2.365 3.890; 3.660]
CD0211pax 0 1.115 2.235 1.350 2.650 2.470; 2310
PB1918pax 0 2.450 2.080 1.145 1.590 3.675f 2.435
PB0701pax 0 1.220 2.090 1.760 2,655 2.190 3.785
PB3445pax 0 1.400 1.870 1.015 1.955 2.280( 2.205
PB1763pax 0 2.035 2.435 1.720 2.490 2.975{ 1.785
PB3213pax 0 2.245 2.340 1.390 1.795 2.255( 2.100
CDI1424pax 0 1.460 1.300 1.220 1.975 2.535] 2.510
PB2978pax 0 2.945 3.175 1.990 2.175 3.680 2.840
PB3270pax 0 1.895 3.055 0.885 1.415 1.280] 2.545
RC2030pax 0 1.580 2.060 1.205 1.595 1.665| 4.080
CD0448pax 0 2.195 2.955 1.800 2.400 4.090{ 3.800
RC2869pax 0 1.620 1.415 0.880 1.475 2.500f 2.520
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PB4296pax 0 1.940 2.600 1.445 1,765 2.290| 3.890]
CD0398pax 0 2.425 2.560 1.970 2.265 4.015] 3.515
CD1077pax 0 0.740 0.845 0.575 1.560 1.410f 1.560
PB3805pax 0 2.040 1.655 1.515 1.605 1.020f 1.610
PB1898pax 0 2.075 2.445 1.180 1.800 3.165] 1.410
PB2062pax 0 2.090 2.110 1.455 1.850 3.090, 2.220
CD0937pax 0 1.120 0.705 0.655 1.365 2,310 1.860
RC2612pax 0 2.725 2.685 1.810 1.830 3.395| 2.535
CD1784pax 0 1.615 1.410 1.325 1.735 2.325] 2325
PB2984pax 0 1.205 2325 0.990] 1.895 2.2701 2315
RC2976pax 0 -0.045 1.445)  -0.305 0.685 -0.305| 3.570
PB1785pax 0 1.470 1.950 1.245 1.880 1.835) 1.450
CD0691pax 0 1.785 2.850 1.445 2.060 2.535; 1.900
PB2384pax 0 - 1.700 2.440 0.915 1.380 2.500] 2.405
CD1550pax 0 2.420 3.640 2.150 2.235 3.065| 3.690
CD1540pax 0 1.005 0.905 0.785 1.465 1.745] 0.990
RC2565pax 0 -0.125 0.690}. -0.330 0.735 0.200f 1.790
CD049%pax 0 1.390 2.750 0.805 1.720 2.820| 1.290
RC2174pax 0 0.440 1.020 0.790 1.700 1.705] 2265}
PB3304pax 0 0.550 1.270 0.520 1.760 2,765 0.835
PB187%pax 0 1.345 1.065 1.295 1.620 2.0701 1.830)
PB3808pax 0 1.450 1.405 1.225 1.580 2.8101 2.435
PB4357pax 0 1.065 0.195 0.295 0.690 1.245) 0.360
PB2636pax 0 1.795 2.615 1.3604 L.775 3.600p 2.925
PB3440pax 0 1.320 1.720 1.280 1.515 0.640] 1.495
PB2272pax 0 2.225 2.130 1.335 1.475 3.785] 1.805
PB1848pax 0 1.410 1.150 0.765 0.875 2.300p 2.775
RC3420pax 0 1.265 1.490 1.390 2.060 2.875] 0.995
PB2005pax 0 1.800 1.830 1.045 1.285 3.465; 2.250
CDO0354pax 0 0.680 1.160 0.585 1.395 2015/ 1.265
CD1945pax 0 1.005 1.500 0.260 0.815 2.430] 2.055
PB4156pax 0 2.005 2.405 1.435 1.370 1.995)  1.990
RC2934pax 0 1.055 1.185 0.605 1.025 2.760] 2.560
PB2214pax 0 1.350] 1.790 0.535 0.980 2.390] 1315
PB3370pax 0 0.965 2.430 1.125 1.795 1.985] 2235
PB1300-2pax 0 0.885 1.535 0.425 0.960 1.765} 1.860
PB2951pax 0 -0.180 -1.980] -1.215 0.650 -0.5201 -0.915
PB3356pax 0 -0.430 1.050;] -0.145 1.105 0.6801 1.550
CD0148pax 0 0.740 1.890 0.515 1.255 1.835] 1.665
PB3451pax 0 1.240 1.300 0.720 1.025 22101 1.555
CD1409pax 0 0.510 0.115 0.140 0.495 0.660| 1.250
PB3118pax 0 1.480 1.615 1.415 1.375 1.195] 1.855
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PB3931pax 0 1.460 1.515 0.925 1.250 2.7901 1.210
CD1163pax 0 1.105 2.110 1.475]  2.175 3.175) 1.875
RC2112pax 0 1.255 2.285 1.555  1.830 1.825] 2.530
PB4274pax 0 0.670 0.385 0.075]  0.245 0.535] 1.735
CD1028pax 0 1.250 2.115 0.985]  1.370 2.240{ 1.950
PB4345pax 0 0.680 1.445 0.895]  1.320 1.125{ 2.145
CD0698pax 0 0.925 1.555 0915 1.295 1.265] 1.515
PB4066pax 0 0.855 0.175 0.580]  0.940 1.450] 0.185
PB4062pax 0 0.720 1.380 0455  1.305 2.385] 0.300
PB3481pax 0 -0.110 0.835 0.185[  1.025 0.445| 1.345
CD0252pax 0 1.100 0.340 0.380]  0.615 2.185] 0.580
CD0428pax 0 0.480 1.090 0.225| 0.815 1.420] 1.465
CD0571pax 0 1.060 1.425 1.430{  1.960] 2.575 0.890
CD0786pax 0 0.850 1.335 0.795|  1.290 2.0451 1.325
PB3863pax 0 1.745 1.785 1.435)  1.255 2.620{ 2.605
PB2927pax 0 1.955 0.820 0.520{ -0.140 1.515] 1.890
PB3568pax 0 1.505 1.625 12500 1.295 2.1550 1.370
RC2839pax 0 0.690 1.275 0.595|  0.935 1.195] 1.800
CD1700pax 0 1.095 1.520 1.160]  1.250 1.480| 2.020
CD1313pax 0 1.600 1.400 0.710  0.820 2.6700 0.510
PB1700pax 0 0.690 1.020 0.740|  1.155 1.610} 1265
CD0727pax 0 1.515 2.780 1.015]  1.245 2.130] 1.450
PB4161pax 0 0.940 0.945 0.755]  0.890 1.340] 1.330
CD1583pax 0 0.690 0.855 0.530]  0.780 1.240] 1.445
PB3594pax 0 0.885 1.175 0.500]  0.935 2.3950 1.040
RC3170pax 0 0.860 1.635 0.190 0.210 0.400] 2.110
CD0553pax 0 2.075 3.365 1.750]  1.505 2,725 3.125
CD0220pax 0 1.080 2.120 1.110)  1.210 1.380{ 2.345
CD0238pax 0 0.355 1.010 0.440|  1.065 1.720] 1.180
CD0409pax 0 -0.235 0.710  -0.100} 0.650 0.505] 1.320
PB3163pax 0 0.530 1.630 0.885] 1.515 2.6751 2.245
PB2491pax 0 0.835 -0.035 0.295  0.605 2.505 0.150
PB4377pax 0 0.110 0.315 0.030] 0.565 1.245] 1.270
PB4307pax 0 1.845 3.790 1.730|  1.775 3.650] 3.665
RC2236pax 0 0.970 1.080 1.035]  0.985 1.450 2.095
RC2716pax 0 0.490} 0.730]  0.845] 1.360 2.490] 1.365
PB2024pax 0 0.815 1.375 0.785  1.075 2.445) 1.850
CD0484pax 0 0.140 1.135 0.255|  1.080 1.585] 0.255
RC2897pax 0 0.385 1.035 0.130]  0.530 1.350f 1.335
CDO0872pax 0 0.580 -0.005 0.490] 0.585 1.435| 1.005
PB1626pax 0 0.525 0.835 0.435]  0.550 1.075| 1.865
CD1974pax 0 0.965 1.445 0.350 0.555 2.000] 0.985
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CD1295pax 0 0.560 0450  0.425]  0.560 1.575| 1.570
RC2699pax 0 0.825 1.015 0.340]  0.395 1.385] 1.285
RC2986pax 0 1.095 1.315|  0.540] 0.625 2.675] 1.710
PB1899pax 0 -0.230 0.420f -0.365| 0.095 0270 1.625
PB3955pax 0 1.630 1.745 1.220|  1.070 3.000] 1.545
PB1230pax 0 0.685 1.585|  0.855] 0.955 0.950{ 1.870
CD1404pax 0 -0.045 1.190f  0.225]  0.740 1.330] 2.630
CD0367pax 0 1.050 0940  0.745|  0.705 2.105] 1.360
PB3226pax 0 0.720 1225  0.760{  1.010 2.320f 1.735
PB3193pax 0 0.475 0.650f  0.650] 0.905 1.600] 1.205
PB3224pax 0 0.400 -0.115)  0.080] 0.125 0.415 0.390
PB1871pax 0 0.715 0.640,  0.565]  0.545 1,590 1.710
CD1392pax 0 1.055 1.540|  0.860] 1.030 2,995 1.720
CD0833pax 0 -0.050 0365  -0.090]  0.365 0.630] -0.285
CD0386pax 0 1.070 2.390 1.000f  1.280 3.245] 2.350
CD1158pax 0 0.335 0.270]  0.110]  0.065 0.185 1.405
PB1324pax 0 -0.110 0.585{ 0465 1.050 1.765] 1.840|
CD1455pax 0 -0.610 0.530 0.345 1.150 0.755] 1.570]
RC2338pax 0 1.395 2.355 1.590]  1.460 2.515| 2.445
CD1971pax 0 0.645 1.425 0.060] 0.110 1.400 2.170
CD1048pax 0 0.860 2.110 1.115|  1.525 2,600 1.210
CD0244pax 0 0.285 0.305{ 0260 0.670 1.395] -0.095
RC3191pax 0 1.560 2.415 1.510)  1.210 2.285 2.395
PB3582pax 0 1.090 1.830] 1230 1320 2.870] 1.955
CD0237pax 0 0.595 1.085]  0.245]  0.400 1.400 0.985
CD1981pax 0 1.955 3.135 1.875]  1.495 3.520] 3.250
CD0603pax 0 1.015 1.015] 0.640]  0.400 1.755| 1.770
CD1134pax 0 0.795 1.655 0.815] 0.790 1.850[ 2.475
PB2130pax 0 0.665 0.890]  0.335] 0.260 0.895] 1.155
PB1275pax. 0 -0.885 0.195| -0.445| 0.145 -0.230] 2.010
PB2564pax 0 0.385 1.960]  0.460]  0.810 1.055] 1.265
CDO0580pax 0 1.150 1.580{  0.470] 0.400 2.330] 1.165
PB0768pax 0 -0.670 0.740]  0.080] 0.825 0.425] 1.335
CD0518pax 0 1.575 3.770 1.750  1.775 3.120] 2.440
RC3315pax 0 0.640 1.565  0.650] 1.035 2.680] 0.940
CD1270pax 0 0.895 1.020 0770 0515 1.695| 1.680
CD1068pax 0 0.380 0.200]  0.700] 0.985 2475 0.400
CD0995pax 0 0.805 1.465]  0.560] 0615 2.395 1.435
CD1438pax 0 -0.125 0.620 -0.030]  0.440 0.905] 0.045
CD1169pax 0 0.270 0.295  0.470[  0.500 1.845 1.430
RC3379pax 0 0.850 1.185 0460 0.410 1.945 0.400
CD0520pax 0 -0.125 1.025)  0.990]  1.325 1.130] 1.370]
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PB1718pax 0 0.145 1.185 0.395 0.445 0.695; 1.505
PB2757pax 0 0.555 1.690 0.995 0915 1.750; 2.335
CD0(743pax 0 0.290 -0.400 0.095 0.070 1.515} -0.120
CD0667pax 0 -0.385 -0.305 -0.345)  -0.065 0.205] -0.230
RC3214pax 0 0.940 1.860 1.200 1.140 2.730] 1.620
PB0689%pax 0 0.235 1.420 0.295 0.270 0.905| 1.990
CDO091 1pax 0 -0.550 -0.580;  -0.800[ -0.405 0.290} -0.560
PB2516pax 0 0310 1.075 0.700 0.450 0.890] 2.285
PB2584pax 0 - 0.945 1.230] 0.935 0.475 1.270{ 1.340
CD1487pax 0 0.310 2.120 1.190 1.645 2.160; 0.815
CD0282pax 0 - 0.165 0.685 0.270 0.545 1.100{ -0.700
PB4325pax 0 0.065 -0.180]  -0.020] -0.025 0.475] -0.360
RC2652pax 0 -1.425 0.025 -0.620 0.450 0.760[ 0.560]
PB2464pax 0 0.620 1.330 0.510 0.045} 1.230] 2.810
PB3227pax 0 0.235 0.850 0.820 0.865 2.215; 1.845
CD1559pax 0 0.170 1.000 0.335 0.505 2.070; 1.300
PB4003pax 0 0.076 0.655 0.170 0.215 0.880} 0.690
CD0108pax 0 0.260 0.055 0.560 0.310 0.740{ 0.640
PB1758pax 0 -0.600 0.475 0.030 0.535 0.500f 0.145
CDO0277pax 0 0.605 1.980 0.800 0.940 2.250; 0.720
PB2184pax 0 -1.005 -0.650|  -0.705] -0.445 -0.075( 1.230
CD1683pax 0 0.485 1.620 0.725 0.575 1.595p 1.805
RC2615pax 0 -0.655 0.070 0.210 0.340 0.190] 1.205
CD1224pax 0 -0.295 0.630] -0.325 -0.110 0.995] 0.485
CD1458pax 0 0.035 -0.055 0.560 0.485 1.635) (.585
CD0204pax 0 0.380 0.885 0.250{ -0.050 1.200{ 0.990
CD1706pax 0 0.540 1.815 1.025 1.020 25101 1.195
CD1542pax 0 0.375 0.870 0.900] 0.655 1.755) 1.305
PB2909pax 0 -0.345 -1.240] -0.675] -0.915 -0.075| -0.645
PB4073pax 0 -0.250 0.195| -0.095] -0.205 0.410} 0.600
CD0(604pax 0 0.415 '1.130 0.320 0.235 2.1250 0.230
PB3605pax 0 -1.120 -0.290] -0.695| -0.340 0.305; 0.660
CD1965pax 0 0.030 1.310 0.400 0.140 1.155) 2.275
CD0432pax 0 0.185 0.565 0.015f -0.140 1.870| 0.495
PB1336pax 0 0.695 0.780 0.320 -0.470 1.310f 1.805
PB2974pax 0 -0.635 0.320f -0.300] -0.305 0.605] 1.740
PB0662pax 0 0.120 0.575 0.945 0.850 1.605| 0.045
CDI1741pax 0 -0.310 -0.335 0.015] -0.160 1.205] 0.850
PB2875pax 0 -0.230 1.205 0.140 0.165 1.200[ 1.025
CID0419pax 0 0.440 1.220 0.810 0.655 2.375{ -0.030
CD1649%pax 0 0.925 1.565 1.000 0.130 1.550[ 1.630
CD1329%pax 0 0.130 -0.170 0.155] -0.460 1.075) 0.705
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1.280] 1.890

CD0466pax 0 0.730 1.870 0.930 0.160

CD0857pax 0 -1.460 -0.755 -0.560; -0.360 -0.670] 0.255
CD0242pax 0 0.965 1.360 0.580; -0.450 0.980! 1.235
PB3513pax 0 -0.355| . -0.705 -0.970] -1.200 0.410] -1.270
CD0583pax 0 -0.605 -1.045 -0.595}  -0.740 0.765] -0.705
PB3049pax 0 -1.030 0.045 -0.235) -0.170 0.105] 0.595
PB1446pax 0 -1.380 -0.485 -0.715)  -0.495 0.300] 0.700
CD1441pax 0 -0.565 0.485 0.230 0.175 0.995| 0.055
PB2634pax 0 0.165 1.335 1.270 1.000 2.740; 1.020
CD0547pax 0 -1.740 -0.260] -0.685 -0.185 -0.095| -0.420
PB2041pax 0 -0.655 0.440; -0.205] -0.170 1.540f 0.185
PB1514pax 0 -0.940 0.075 -0.280{ -0.265 0.850] 0.175
PB3032pax 0 -0.145 0.435 0.750 0.110 1.510] 1.425
CD0676pax 0 -0.730 -0.640| -0.610 -1.085 0.300] 06.100
PB3806pax 0 -1.410 0.325 -0.305{ -0.080 -0.010{ -0.070
CD0472pax 0 -1.800 -0.180|  -0.830] -0.465 0.255] -0.070
PB1222pax 0 -0.165 0.415 0.325] -0.795 - -0.035] 0.860
CD1032pax 0 -2.740 -2.045]  -0.550[ -0.490 -0.875; 0410
JHO111pax 1 1.040 1.910 0.835 2.170 2.645( 1.650
MHO0122Bpax 1 0.235 1.190 0.340 1.380 0.430] 3.590
IS3001pax 1 1.925 2.145 1.030 1.300 1.885] 2.880
BE3003pax 1 0.985 1.160 1.050 1.985 2.185; 1.120
MHO0083pax 1 1.570 1.635 0.805 1.195 2.150] 1.765
BE1004pax 1 0.085 1.050 0.730 1.825 2.0401 1.790
MHO112Bpax 1 0.960 1.720 0.810 1.325 1.975| 2.055
BE1007pax 1 1.056 0.945 0.815 1.055 1.810y 2.100
MHO0031-2pax 1 -0.325 -0.130;  -0.430 0.615 1.336; 1.170
MHO0112Apax 1 0.925 1.760 1.025 1.500 2.025 2.220
MR4001Apax I 0.610 1.130 0.470 1.210 1.650, 0.615
NK201 lpax 1 1.355 2.025 1.060 1.110 2.520] 3.570
0OL0092pax 1 0.790 1.555 0.670 1.160 1.585[ 1.650
MIP2007pax I 1.075 1.725 0.855 1.265 2.410| 1.980
JHO153pax 1 1.085 1.470 0.610 0.580 0.495 2.085
KW0005pax 1 0.695 1.540 1.240 1.940 2.705; 1.850
JHOO054pax 1 0.555 1.775 0.870 1.580 1.990{ 1.710
AN4017pax 1 1.190 1.630 0.590 0.510 0.620] 1.665
MPO0031Apax 1 1.090 1.315 0.705 0.800 1.720] 1.570
MP0021Bpax I 0.410 0.995 0.710 1.220 1.765| 1.555
MIP10]18Bpax 1 0.600 1.535 0.490 1.020 1.720] 1.115
CC0005pax 1 0.655 0.940 0.345 0.725 1.460] 0.345
NK1009pax 1 1.9135 1.845 1.030 0.650 2.595| 1.635
JMO0010pax i 0.130 0.610 0.670 1.075 1.260| 1.775
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0.895

JHO150pax ] 1.930] 0490 0.685 0.900{ 0.730
1S1004pax 1 1.495 2.710 1.750)  1.520 2.570{ 3.730
MIP1021Bpax 1 0.600 2.605 0.860]  1.455 2.305| 2.180
NK 5006pax 1 0.895 12050  0.645] 0.620 2.095] 2.495
MP0032Bpax 1 0.630 1.060  0.315]  0.640 1.770f 0.865
BE3012Apax 1 -0.830 -0.545]  -1.045] -0.330 -0.330f  0.700
JHO146pax ] -0.130 0.615]  0.175] 0.805 1.540] 1.665
NK2007pax 1 0.110 0.520] -0.030] 0.560 0.980{ -0.125
THO112pax 1 0.500 0.910{  0.265] 0.530 1.635 1.090
OL0066pax 1 0.140 1.050{  0.380] 0.785 1.140] 1.410
DC0012pax ] -1.370 -0.5200 -0.775]  0.275 -1.140{ -0.350
JHO129pax ] 0.580 1.530] 0935 1.265 2.850] 2.270
JHO163pax 1 0.295 1.490f  0.955] 1.580 2,625 1.310
FS0005pax 1 0.040 0.315]  0.500]  0.890 1.355] 0.850
DES1006Apax 1 0.955 1.140f  0.890] 0.635 1.570] 1.940
MHO0030pax 1 -0.150 0.865]  0.180] 0.720 0.345] 0.260
FS0006pax 1 0.100 0.195] 0585 0825 1.165] 1.025
OL0096pax 1 0.305 12300  0.890] 0.830 0.405[ 2.550]
MIP2003pax 1 -0.045 0.665]  0.295] 0.835 1.865 1.060
MHO0113Apax 1 0.495 0.085  0.800] 0.575 1.015] 1.565
THO067pax 1 0.230 0940  0.100] 0355 1.180] 0.980]
MHO0053pax 1 2.195 2.465 1.420]  0.670 3.315) 2.550
MWO0001Apax 1 0.345 1.160]  0.540] 0.680 1.290] 1.545
AN4013pax ] 1.135 2.150 1.055]  0.770 1.810] 2225
WI0005CSpax 1 -0.895 -0.630]  -1.440] -0.840 0.055| 0.250
JHO096pax 1 -1.745{  -0480] -1.130] -0.400 -2.050 1375
DCS5008Bpax 1 0.045 0.855  0.140]  0.300| 1.415] 2.280
MIP2002pax 1 1.120 1.6801  1.060] 0.755 2.000| 1.890)
ANOO1 Ipax 1 1.110 1.075)  0.125] -0.780 0.320] 2.935
DES1009Apax 1 0.305 0.660 0325 0440 0.955] 0.370
DCO01 1 pax 1 0.150 0.700;  0.615 0.730 1.535] 1.880
FCO0013pax 1 -0.105 -0.095| 0920 0.965 1.255] 2.145
OL0075pax 1 -0.590 0.190 -0.010[ 0.590 1.140] 0.970
NK2014pax ] 0.485 1.240  0.650] 0.745 1.705] 1.100
KW0008pax 1 0.090 0.985] 0305 0250 0.220{ 1.730
OL0080pax 1 -0.445 -0.025  -0.150] 0.110 0.030[ 0.540
AN4019pax ] 1.520 2.265 1.045]  0.765 3.090[ 1225
JHO116pax 1 0.035 1.465  0.520] 0.830 1.040 1.120
JHO132pax 1 -0.460 0.010 -0.310] 0.095 0.365} -0.005
JHO170pax 1 2.050 2.960]  1.645] 0.855 3.655] 3.370
NK 1001pax 1 0.415 0.990| -0.050] -0.025 1.805] 0.975
OL0065pax I 0.280 0.730  0.445]  0.530 1.630] 0.690
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BE3011Apax 1 0.640 1.825 0.600 0.680 2.150[ 1.108
KW0004pax 1 0.895 2.485 1.415 1.290 1.975] 1.935
JHO0022pax i -0.265 0.255 0.040 0.145 0.375] 0.945
JHO100pax 1 0.550 1.420 1.020 0.955 1.955] 1.405
CD1690pax 1 0.120 0.145 0.110 0.165 1.040] -0.315
MHO0063pax 1 0.265 -0.295 -0.305) -0.215 2.185] -0.590
MIP1017pax 1 -0.260 0.825 -0.250 0.000 0.670[ 0.800
JHO109pax 1 1.190 2.160 1.000 0.405 2.055] 2.640
CC0001pax i 0.170 0.765 0.295 0.315 1.785) 1.305
PB3545pax 1 -0.520 1.150;  -0.380 0.170 0.795] 0475
IS4001pax 1 -0.855 -0.065 -0.915] -0.770 -0.370] 1.630
DCO005pax ] 1.085 1.960 1.220 0.715 1.895] 1.965
MHO0070pax 1 0.380 0.945 0.685 0.515 1.575] 1.395
JHOI 14pax 1 -1.875 -1.485 -1.400; -~ -0.540 -1.710} -1.970
CD1351pax 1 0.510 0.515 0.015] -0.295 1.830| 0.785
OL0093pax 1 -2.055 -0.120|  -1.075 0.025 -0.430| 0.560
JHO0S58pax 1 -0.610 0.305 0.165 0.240 -0.060{ 1.195
DC5008 Apax I -0.395 0.160;  -0.190] -0.155 1.135} 1.540
OLO008S5pax 1 -0.985 -0.050;  -0.750] -0.290 0.505| 0.520
FS1022pax 1 -0.530 0.295 0.400 0.675 0.655{ 0.040
OL0G63pax 1 -0.915 -0.436]  -0.335] -0.025 0.055| -0.085
MHO0108Apax 1 0.215 0.810 0.225;  -0.005 0.885] 0.570
MIP2006pax 1 -0.590 0.470; -0.025 0.265 0.505] 0.080
NK2016pax 1 -0.220 0.425 0.075 0.215 1.975| 0.835
OL0057pax 1 -0.975 -0.9701  -1.340{ -1.210 -0.630| -0.575
JHO137pax I 0.265 1.395 0.095, -0.125 1.190) 1.175
JHO118pax 1 0.030 -0.565 0.010; -0.405 0.610[ 0.125
MHO0097pax I -0.785 -0.1801  -0.195f -0.015 0.345¢ 0.430
JHO147pax 1 0.770 2.080 0.915 0.855 3.475) 1.255
BE4002pax 1 0.160 0.420 0.015] -0.445 0.760! 1.265
MHO0036pax I -0.090 0.620 0.370 0.240 1.430[ 1.440
JHO142pax 1 -0.585 0.220, -0.185 0.055 0.285] -0.605
MIP2010Apax I 0.285 0.555] -0.075| -0.280 1.550| -0.070
JHO0169pax 1 -0.305 0.255{ -0.120} -0.320 0.455] 1.110
F51010pax 1 0.435 1.705 1.210 0.800 1.520f 2.145
JGAO036pax 1 -0.515 0.390}] -0.595] -0.995 -0.725] 2.090
MHO0079pax 1 0.395 0.625 0.275| -0.375 0.500[ 1.020
OL0064pax 1 0.030 0.500 0.305 0.120 1.345] 0.580
JHO135pax 1 -1.480 -1.890| -1.505 -1.320 -1.655| -1.480
OL0O017pax 1 -0.790 -0.650)  -0.375]  -0.315 0.900} 0.765
CC2001pax 1 -0.285 1.450 0.335| 0.480 1315 1.210
DC6002 Apax 1 -0.570 0.975 0.200 0.395 0.930; 1.000
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JHO149pax 1 0.485 1.165 0.240{ -0.065 2.395] 0.980
DC2009pax 1 -0.715 0.050|  0.195] 0.155 -0.350] 0.365
MP0033Bpax I 0.145 1.045 0.320 0.075 1.285( 0.715
MP0030Bpax 1 -0.875 0.445 0.270|  0.6%90 22851 1.790
JHO133pax 1 -0.335 0.500  0.045 -0.220 0.210{ 1.150
OL005%pax 1 -1.335 -0.180{ -0.735] -0.290 -0.065] -0.145
AN4026Bpax 1 -0.175 0.485 0.215{ -0.160 0.510] 1.130
AN4022 Apax 1 -0.540 0.8301  -0.290{ -0.355 0.020{ 0.710
OL0077pax 1 -1.055 -0.525|  -0.085]  0.035 0.200{ 0.165
OL0094pax 1 -0.305 0.535 0.190|  0.015 0.710] 0.460
KW0002pax 1 -0.625 0.165| -0.505{ -0.695 0.470] 1.215|
MHO0066pax 1 -1.180 -0.855]  -0.710] -0.595 -0.320{ -0.480
DC5006 Apax 1 -0.210 0.160]  0.105] -0.385 -0.220; 0.280
NK4001pax 1 -0.975 1.135]  -0.090[  0.260 0.500 0.810
JGA0029pax 1 -0.870 0.590{ -0.575| -0.195] 1.295 0.185
MWO0008 Apax 1 -1.080 -0.505|  -0.480| -0.440 -0.300] -0.285].
JHO131pax 1 -0.640 -0.890f  -0.935{ -1.555 -1.150[ 0.180
JHO106pax 1 -0.720 -0.200!  -0.105{ -0.290 0.845 1.115
OL0056pax 1 -0.495 -1.310f  -0.470{ -0.925 1.175) 0.450
MHO0076pax 1 0.515 1.955/  0.540] -0.075 2.340| 2.570
NK2005pax 1 -1.575 -1.090]  -0.925]  -1.055 -2.160| -0.020
MPQ029Apax 1 -1.700 -0.870|  -1.100] -0.670 0.275] 0.060
MHO0080pax 1 -0.310 0215  0.340{ 0.120 1.530 0.510
FS1014pax 1 -0.580 0.050| -0.030] 0.045 1.850{ -0.105
JHOI 10pax 1 -0.565 0.185| -0.375] -0.830 -0.420] 0.735
JHO145pax 1 -2.030 -0.365|  -0.940[ -0.500 -1.170}  0.445
MHO125Apax 1 -0.550 1265  0.135] -0.170 0.465[ 2.310
OL0058pax 1 -0.935 -1.050[ -0.840] -0.870 0.115| -1.495
DC0008pax 1 0.545 0.990]  0.665] -0.070 1.875{ 0.815
MH0073pax 1 -1.290 -0.595( -1.165] -1.040 0.040| -0.285
MIP0002pax 1 -2.285 -0.925|  -1.240{ -0.595 -0.575} 0.055
JHO138pax 1 -0.680 0.150] -0.065] -0.315 0.120{ 0.340
0OL0074pax 1 -1.255 -0.530[ -0.680| -0.410 1.280] 0.145
OL0079pax 1 -0.920 -0.125)  -0.510[ -0.755 -0.360] 0.460
MR 1001pax 1 -0.120 0.795  0.015] -0.490 10.650{ 0.495
DES5001Bpax 1 -1.335 0.395[ -1.095| -0.735 0.770[ 0.315
MHO0093pax 1 2215 -1.375]  -1.240] -0.880 -0.800] 0.255
MP0027Apax 1 -0.415 0.765| -0.140] -0.350 0.940 0.200
IS1005Apax 1 -1.180 -1.030[  -0.340 -0.445 0.325] -0.025
KW0003pax 1 -0.295 0.830f  0.335] -0.580 -0.325 2.740
CD1260pax I -0.730 -1.005]  -0.325] -0.795 0.725] 0.510]
JHO130pax 1 -1.110 -0.400] -0.940[ -1.210 -0.505| 0.220
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MHO0096pax 1 -1.225 0.790]  -0.670] -0.420 0.865] 0.665
OL0052pax 1 -1.075 -1.005|  -0.060{ -0.315 0.040] -0.265
MIP0005pax i -2.020 -1.140)  -1.305] -0.835 -0.420f -1.190
OL0014pax 1 -2.000 2250  -1.480] -1.640 -1.645[ -0.705
WI0003RTpax 1 -1.935 -1.860]  -1.760] -1.735 -1.070[ -1.055
MIP2013Bpax 1 0.025 1.825]  0.110] -0.890 -0.500] 1.975
JHO164pax 1 -0.115 0335  0.015] -0.615 1.275] 0.005
JHO123pax 1 -2.050 -1.365  -1.125]  -0.920 -1.165] -1.315
OL0089pax 1 -1.415 0.130] -0.455| -0.365 -0.305] -0.520
DES1013Bpax 1 -1.130 0.105] -0.450] -0.595 0.160] 0.065
AN4011pax 1 -0.155 0.805|  0.770]  0.280 2.110] 0.880
JHO093pax 1 0.095 1.090]  0.085] -0.695 1.290] 0.885
OL0043pax 1 -0.705 -0.475]  -0.555] -1.105 0.230] -0.335
JH0097pax I -0.280 -0.285]  0.270] -0.445 0.780( -0.415
DC3003pax 1 -0.265 0.975]  0.030] -0.625 1.600f 1.845
OL0068pax ] -1.790 -0.720]  -1.340[ -1.230 -0.665| -0.895
KW0006pax 1 -1.320 0.575]  0.155]  0.080 0.700| 1.540
NK5008pax 1 -1.150 -1.435]  -1.000] -1.300 0.610] -1.040
DC6001 Apax 1 -0.965 0.725 -0.225] -0.670 0.135[ 1.500
OL0034pax 1 -1.155 -0.515]  -0.985] -1.375 0.485] 0.545
MHO0062pax 1 -1.040 -0.245)  -0.205]  -0.600 0.450[ 0.300
MIP1019Apax 1 1415 -0.495]  -1.060] -1.125 0.800] -0.060
MR1002pax 1 -0.890 0295  0.315] -0.070 0.645] 0.355
MH0090pax 1 -0.995 0.240|  -0.365] -0.705 0.000] -0.495
NK2010pax 1 -1.505 -1.070  -0.983] -1.320 -0.870( -1.045
NK2009pax 1 0.060 0.745] 0470 -0370 1.920] 0.300
NK2018pax 1 -2.160 -1.415]  -1.155] -1.090 -0.640] -1.100
JHO144pax 1 0.475 2.560|  1.160] 0215 2.295] 1.575
OLO0078pax 1 -2.540 -2.250(  -1.570] -1.555 -1.350{ -1.325
MIP1009pax 1 29500  -1.590] -2.030] -1.500 -0.685] -1.165
OL0025pax 1 2010  -0.060] -0.940] -0.855 -0.380 -0.445
MHO0078pax 1 -0.910) 0.290| -0.405] -1.410 -0.335] 1.345
KW0007pax 1 -0.655 0.930}  0.090] -0.640 0.830] 0.495
ANOO13pax 1 0.060 1.905;  0.875| -0.085 2.740[ 2.020
JHOO76pax 1 -0.535 -0.795|  -0.360] -1.735 -0.300] -0.065
OL0090pax 1 -1.105 0.150{  0.090] -0.745 0.075] 0.990
JHO120pax 1 -0.040 0595  0.215] -0.935 1.860{ 0.390
JHO126pax 1 - -1.570 -0.110]  -0.455] -1.020]| -0.435] 0.415
JHO113pax 1 -0.055 0.805]  0.605] -0.715 0.835] 0.570
JH0085pax 1 -0.960 -0.4450  -0.075] -1.095 0.185] 0.295
MHO0081 pax 1 0.390] 1.375]  0.640] -0.845 2.085] 1.300
ANO0001pax 1 -1.830 -1.010[ -0.840] -1.320 0.110[ -0.175
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MH0095pax 1 -2.145 -1.475 -1.350}  -1.795 -0.915] -0.830
DS0007pax 1 -3.365 -2.210]  -1.965] -1.820 -3.555| -2.965
JHO136pax 1 -2.355 -1.670] -0.970; -1.215 -0.845) -1.710
OL0072pax 1 -1.135 -0.315 -0.3751 -1.170 0.415] -0.875
BE1006pax 1 -2.635 -1.570)  -1.580{ -1.735 -0.580| -0.740
JHO048pax 1 -2.285 -0.250;  -1.315( -1.350 -1.075| -2.025
OL0073pax 1 -2.980 -2.425 -1.650{ -1.685 -0.100] -0.650
FS0002pax 1 -2.275 -1.035  -0.730f -1.030 -0.7801 -1.700
OL0041pax 1 -1.890 -1.030]  -1.595] -2.325 -0.970] -1.465
ANO0007pax 1 -3.105 -1.775|  -2.300[ -3.180 -2.690] -1.255

The test set results confirmed the surprising finding based on the training set that
ANXA3, CLEC4D, LMNB1, PRRG4, TNFAIP6 and VNN1 each express RNA on average at
a significantly higher level (p-value less than 0.05) in-blood of subjects having colorectal
cancer relative to subjects having no colorectal pathology (Table 18). The ranges of fold-
change in the levels of RNA encoded by ANXA3, CLEC4D, LMNBI, PRRG4, TNFAIP6
and VNNI normalized to levels of RNA encoded by IL2RB in blood of the test set subjects
having colorectal cancer relative to the test set subjects not having any colorectal pathology
are also shown in Table 18.
Table 18. Sample test set ranges of fold-changes in levels of RNA encoded by ANXA3, CLEC4D,
LMNBI, PRRG4, TNFAIP6 and VNNI normalized to levels of RNA encoded by IL2RB in blood

of subjects having colorectal cancer relative to subjects not having any colorectal pathology.

Gene
ANXA3 CLEC4D | LMNBI1 |PRRG|TNFAIP6 | VNN1
4
Average normalized RNA level in -0.37 039  -0.04; -0.07 0.76{ 0.74
subjects having colorectal cancer
(ACH)
Average normalized RNA level in 0.72 1.21 0.65] 0.90 .73t 1.51
subjects not having any colorectal
pathology (ACt)
|Average RNA level fold-change 2.12 1.77 1.61] 1.97 1.95] 1.70
p-value for average RNA level fold- 2.8E-24| 3.0E-14] 3.3E-19| 1.9E-| 5.0E-17| 2.4E-
change 26 12
Maximum observed RNA level
directional fold-change 16.95 12.44 7.711 16.96 38.96] 22.19
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As can be seen in Table 18, a test subject having a blood level of RNA encoded by
ANXA3, normalized to a level of RNA encoded by IL2RB, which is 2.1 to 17.0 fold higher
than the average level of RNA encoded by this gene in blood of subjects not having any
colorectal pathology is more likely to have colorectal cancer than to not have any colorectal
pathology.

As can be seen in Table 18, a test subject having a blood level of RNA encoded by
CLEC4D, normalized to a level of RNA encoded by IL2RB, which is 1.8 to 12.4 fold higher
than the average level of RNA encoded by this gene in blood of subjects not having any
colorectal pathology is more likely to have colorectal cancer than to not have any colorectal
pathology.

As can be seen in Table 18, a test subject having a blood level of RNA encoded by
LMNBI1, normalized to a level of RNA encoded by IL2RB, which is 1.6 to 7.7 fold higher
than the average level of RNA encoded by this gene in blood of subjects not having any

. colorectal pathology is more likely to have colorectal cancer than to not have any colorectal

pathology.

As can be seen in Table 18, a test subject having a blood level of RNA encoded by
PRRG4, normalized to a level of RNA encoded by IL2RB, which is 2.0 to 17.0 fold higher
than the average level of RNA encoded by this gene in blood of subjects not having any
colorectal pathology is more likely to have colorectal cancer than to not have any colorectal
pathology.._

As can be seen in Table 18, a test subject having a blood level of RNA encoded by
TNFAIP6, normmalized to a level of RNA encoded by ILZRB, which is 2.0 to 39:0-fold higher
than the average level of RNA encoded by this gene in blood of subjects not having any
colorectal pathology is more likely to have colorectal cancer than to not have any colorectal
pathology.

As can be seen in Table 18, a test subject having a blood level of RNA encoded by
VNN, normalized to a level of RNA encoded by IL2RB, which is 1.7 to 22.2 fold higher
than the average level of RNA encoded by this gene in blood of subjects not having any
colorectal pathology is more likely to have colorectal cancer than to not have any colorectal
pathology. _

Furthermore, the test set results confirmed the surprising finding based on the training
set that logistic regression model #191 based on blood expression levels of the combination
of ANXA3, CLEC4D, LMNBI1, PRRG4, TNFAIPS and VNNI, each of which normalized
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against expression levels of IL2RB, can be used to discriminate, with a ROC AUC of at least
0.80 (Table 16), between subjects having colorectal cancer and subjects not having any
colorectal pathology. As such, the novel logistic regression model #191 can be used to
determine the probability that a test subject has colorectal cancer as opposed to not having
any colorectal pathology, based on blood levels of expression of ANXA3, CLEC4D,
LMNBI1, PRRG4, TNFAIP6 and/or VNN normalized to those of IL2RB.

EXAMPLE 7
Determination of the probability that a test subject has colorectal cancer as opposed to not
having colorectal cancer using blood levels of RNA encoded by the colorectal cancer
markers: ANXA3, CLEC4D, IL2RB, LMNBI1, PRRG4, TNFAIP6 and VNNI normalized
to those of IL2RB.

A blood sample from a test subject is analyzed for levels of RNA encoded by
ANXA3, CLEC4D, IL2RB, LMNBI1, PRRG4, TNFAIP6 and VNN as described in Example
1, above, thereby generating test data. Logistic regression model #191 of Table 16 is applied
to the test data, thereby providing the probability that the test subject has colorectal cancer as

opposed to not having any colorectal pathology.

All patents, patent applications, and published references cited herein are hereby
incorporated by reference in their entirety. _

One skilled in the art will appreciate readily that the invention is well adapted to carry
out the objects and obtain the ends and advantages mentioned, as well as those objects, ends
and advantages inherent herein. The present examples, along with the methods, procedures,
treatments, molecules, and specific compounds described herein are presently representative
of preferred embodiments, are exemplary, and are not intended as limitations on the scope of
the invention. Changes therein and other uses will occur to those skilled in the art which are
encompassed within the spirit of the invention as defined by the scope of the claims.

While this invention has been particularly shown and described with references to
preferred embodiments thereof, it will be understoed by those skilled in the art that various
changes in form and details may be made therein without departing from the scope of the

invention encompassed by the appended claims.
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WHAT IS CLAIMED IS:

1.

A method of determining a probability that a human test subject has colorectal cancer as
opposed to not having colorectal cancer, the method comprising:

(a) determining a level of RNA encoded by a ANXA3 gene in blood of the test subject,
thereby generating test data;

(b) providing positive control data representing levels of RNA encoded by the gene in
blood of human control subjects having colorectal cancer, and providing negative control
data representing levels of RNA encoded by the gene in blood of human control subjects
not having colorectal cancer; and

(¢} determining a probability that the test data corresponds to the positive control data and
not to the negative control data, _

wherein the probability that the test data corresponds to the positive control data and not
to the negative control data represents the probability that the test subject has colorectal
cancer as opposed to not having colorectal cancer.

A method of determining a probability that a human test subject has colorectal cancer as
opposed to not having colorectal cancer, the method comprising:

(a) determining a level of RNA encoded by a CLEC4D gene in blood of the test subject,
thereby generating test data;

(b) providing positive control data representing léveks of RNA encoded by the gene in
blood of human control subjects having colorectal cancer, and providing negative control
data representing levels of RNA encoded by the gene in blood of human control subjects
not having colorectal cancer; and

(c) determining a probability that the test data corresponds to the positive control data and
not to the negative control data, _ |
wherein the probability that the test data corresponds to the positive control data and not
to the negative control data represents the probability that the test subject has colorectal

cancer as opposed to not having colorectal cancer.
A method of determining a probability that a human test subject has colorectal cancer as

opposed to not having colorectal cancer, the method comprising:

(a) determining a level of RNA encoded by a IL2RB gene in blood of the test subject,
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thereby generating test data;

(b) providing positive control data representing levels of RNA encoded by the gene in
blood of human control subjects having colorectal cancer, and providing negative control
data representing levels of RNA encoded by the gene in blood of human control subjects
not having colorectal cancer; and

(c) determim'ng a probability that the test data corresponds to the positive control data and
not to the negative control data,

wherein the probability that the test data corresponds to the positive control data and not
to the negative control data represents the probability that the test subject has colorectal

cancer as opposed to not having colorectal cancer.

A method of determining a probability that a human test subject has colorectal cancer as
opposed to not having colorectal cancer, the method comprising:

(a) determining a level of RNA encoded by a LMNBI gene in blood of the test subject,
thereby generating test data; '

(b) providing positive control data representing levels of RNA encoded by the gene in
blood of human control subjects having colorectal cancer, and providing negative control
data representing levels of RNA encoded by the gene in blood of human control subjects
not having colorectal cancer; and

(c} detennining a probability that the test data corresponds to the positive control data and
not to the negative contro] data,

wherein the probability that the test data corresponds to the positive control data and not
to the negative control data represents the probability that the test subject has colorectal

cancer as opposed to not having colorectal cancer.

A method of determining a probability that a human test subject has colorectal cancer as
opposed to not having colorectal cancer, the method comprising:

(a) determining a level of RNA encoded by a PRRG4 gene in blood of the test subject,
thereby generating test data;

(b) providing positive control data representing levels of RNA encoded by the gene in
blood of human control subjects having colorectal cancer, and providing negative control

data representing levels of RNA encoded by the gene in blood of human control subjects
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not having colorectal cancer; and

(c) determining a probability that the test data corresponds to the positive control data and
not to the negative control data,

wherein the probability that the test data corresponds to the positive control data and not
to the negative control data represents the probability that the test subject has colorectal

cancer as opposed to not having colorectal cancer.

A method of determining a probability that a human test subject has colorectal cancer as
opposed to not having colorectal cancer, the method comprising:

(a) determining a level of RNA encoded by a TNFAIP6 gene in blood of the test subject,
thereby generating test data;

(b) providing positive control data representing levels of RNA encoded by the gene in
blood of human control subjects having colorectal cancer, and providing negative control
data representing levels of RNA encoded by the gene in blood of human control subjects
not having colorectal cancer; and

(c) determining a probability that the test data corresponds to the positive contro! data and
not to the negative control data,

wherein the probability that the test data corresponds to the positive control data and not
to the negative control data represents the prohability that the test subject has colorectal

cancer as opposed to not having colorecial cancer.

A method of determining a probability that a human test subject has colorectal cancer as
opposed to not having colorectal cancer, the method comprising;

(a) determining a level of RNA encoded by a VNNI1 gene in blood of the test subject,
thereby generating test data;

(b) providing positive control data representing levels of RNA encoded by the gene in
blood of human control subjects having colorectal cancer, and providing negative control
data representing levels of RNA encoded by the gene in blood of human control subjects
not having colorectal cancer; and

(c) determining a probability that the test data corresponds to the positive control data and
not to the negative control data,

~wherein the probability that the test data corresponds to the positive control data and not

170



to the negative control data represents the probability that the test subject has colorectal

cancer as opposed to not having colorectal cancer.

8. The method of claim 1, 2, 3, 4, 5, 6 or 7, wherein the determining of the level of RNA
encoded by the gene in blood of the test subject is effected by determining the level of
RNA encoded by the gene in a blood sample isolated from the test subject.

9. The method of claim 1, 2, 3, 4, 5, 6 or 7, further comprising determining levels of RNA
encoded by the gene in blood of a population of human subjects having colorectal cancer,
thereby providing the positive control data representing the levels of RNA encoded by
the gene in blood of human control subjects having colorectal cancer, and determining
levels of RNA encoded by the gene in blood of a population of human subjects not
having colorectal cancer, thereby providing the negative control data representing the
levels of RNA encoded by the gene in blood of human control subjects not having

colorectal cancer.

10. The method of claim 1, 2, 3, 4, 5, 6 or 7, wherein the level of RNA encoded by the gene
in blood of the test subject is determined via quantitative reverse transcriptase-

polymerase chain reaction analysis.

11. The method of claim 1, 2, 3, 4, 5, 6 or 7, wherein the level of RNA encoded by the gene
in blood of the test subject and the levels of RNA encoded by the gene in blood of the

control subjects are determined via the same method.

12. The method of claim 1, 2, 3, 4, 5, 6 or 7, wherein the determining of the probability that
the test data corresponds to the positive control data and not to the negative control data
is effected by applying to the test data a mathematical model derived from the positive
control data and from the negative control data, and wherein the mathematical model is
for determining the probability that data representing a level of RNA encoded by the gene

corresponds to the positive control data and not to the negative control data.

13. The method of claim 1, 2, 3, 4, 5, 6 or 7, wherein the level of RNA encoded by the gene
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14.

I3.

16.

17.

in blood of the test subject is determined as a ratio to a level of RNA encoded by ACTB
in blood of the test subject.

The method of claim 13, wherein the level of RNA encoded by the gene in blood of the
test subject and the level of RNA encoded by ACTB in blood of the test subject are
determined via duplex quantitative reverse transcriptase-polymerase chain reaction

analysis of RNA encoded by the gene and of RNA encoded by ACTB.

The method of claim 1, 2, 4, 5, 6 or 7, wherein the level of RNA encoded by the gene in
blood of the test subject is determined as a ratio to a level of RNA encoded by IL2RB in
blood of the test subject.

The method of claim 15, wherein the level of RNA encoded by the gene in blood of the
test subject and the level of RNA encoded by IL2RB in blood of the test subject are
determined via duplex quantitative reverse transcriptase-polymerase chain reaction

analysis of RNA encoded by the gene and of RNA encoded by IL2RB.

A computer-based method of determining a probability that a human test subject has
colorectal cancer as opposed to not having colorectal cancer, from test data representing a
level of RNA encoded by a ANXA3 gene in blood of the test subject, the method
comprising computer-implemented steps of:

(a) applying to the test data a mathematical model derived from positive control data
representing levels of RNA encoded by the gene in blood of human control subjects
having colorectal cancer, and from negative control data representing levels of RNA
encoded by the gene in blood of human control subjects not having colorectal cancer,
wherein the mathematical model is for determining a probability that data representing a
level of RNA encoded by the gene corresponds to the positive control data and not to the
negative control data; and

(b) outputting the probability that data representing a level of RNA encoded by the gene
corresponds to the positive control data and not to the negative control data,

wherein the probability that the test data corresponds to the positive control data and not

to the negative control data represents the probability that the test subject has colorectal
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18.

19.

cancer as opposed to not having colorectal cancer.

A computer-based method of determining a probability that a human test subject has
colorectal cancer as opposed to not having colorectal cancer cancer, from test data
representing a level of RNA encoded by a ANXA3 gene in blood of the test subject, the
method comprising computer-implemented steps of:

inputting, to a computer, test data representing a level of RNA encoded by a CLEC4D
gene in blood of the test subject; and

causing the computer to apply to the test data a mathematical model derived from
positive control data representing levels of RNA encoded by the gene in blood of human
control subjects having colorectal cancer, and from negative control data representing
levels of RNA encoded by the gene in blood of human control subjects not having
colorectal cancer, wherein the mathematical model is for determining a probability that
data representing a level of RNA encoded by the gene corresponds to the positive control
data and not to the negative control data; and

(b) outputting the probability that data representing a level of RNA encoded by the gene
corresponds to the positive control data and not to the negative control data,

wherein the probability that the test data corresponds to thé positive control data and not
to the negative control data represents the probability that the test subject has colorectal

cancer as opposed to not having colorectal cancer.

A computer-based method of determining a probability that a human test subject has

ccolorectal cancer as opposed to not having colorectal cancer, from test data representing a

level of RNA encoded by a ANXA3 gene in blood of the test subject, the method
comprising computer-implemented steps of*

inputting, 1o a computer, test data representing a level of RNA encoded by a IL2RB gene
in blood of the test subject; and

causing the computer to apply to the test data a mathematical mode! derived from
positive control data representing levels of RNA encoded by the gene in blood of human
control subjects having colorectal cancer, and from negative control data representing
levels of RNA encoded by the gene in blood of human control subjects not having

colorectal cancer, wherein the mathematical model is for determining a probability that
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20.

21.

data representing a level of RNA encoded by the gene corresponds to the positive control
data and not to the negative control data; and

{b) outputting the probability that data representing a level of RNA encoded by the gene
corresponds to the positive control data and not to the negative control data,

wherein the probability that the test data corresponds to the positive control data and not
to the negative control data represents the probability that the test subject has colorectal

cancer as opposed to not having colorectal cancer. -

A computer-based method of determining a probability that a human test subject has
colorectal cancer as opposed to not having colorectal cancer, from test data representing a
level of RNA encoded by a ANXA3 gene in blood of the test subject, the method
comprising computer-implemented steps of:

(a) applying to the test data a mathematical model derived from positive control data
representing levels of RNA encoded by the gene in blood of human control subjects
having colorectal cancer, and from negative control data representing levels of RNA
encoded by the gene in blood of human control subjects not having colorectal cancer,
wherein the mathematical model is for determining a probability that data representing a
level of RNA encoded by the gene corresponds to the positive control data and not to the
negative control data; and

(b) outputting the probability that data representing a level of RNA encoded by the gene
corresponds to the positive contro! data and not to the negative control data,

wherein the probability that the test data corresponds to the positive control data and not
to the negative control data represents the probability that the test subject has colorectal

cancer as opposed to not having colorectal cancer.

A computer-based method of determining a probability that a human test subject has
colorectal cancer as opposed to not having colorectal cancer, from test data representing a
level of RNA encoded by a ANXA3 gene in blood of the test subject, the method
comprising computer-implemented steps of:

(a) applying to the test data a mathematical model derived from positive control data
representing levels of RNA encoded by the gene in blood of human control subjects

having colorectal cancer, and from negative control data representing levels of RNA
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22.

23.

encoded by the gene in blood of human control subjects not having colorectal cancer,
wherein the mathematical model is for determining a probability that data representing a
level of RNA encoded by the gene corresponds to the positive control data and not to the
negative control data; and

(b) outputting the probability that data representing a level of RNA encoded by the gene
corresponds to the positive control data and not to the negative control data,

wherein the probability that the test data corresponds to the positive control data and not
to the negative contro] data represents the probability that the test subject has colorectal

cancer as opposed to not having colorectal cancer.

A computer-based method of determining a probability that a human test subject has
colorectal cancer as opposed to not having colorectal cancer, from test data representing a
level of RNA encoded by a ANXA3 gene in blood of the test subject, the method
comprising computer-implemented steps of’ '

(a) applying to the test data a mathematical model derived from positive control data
representing levels of RNA encoded by the gene in blood of human control subjects
having colorectal cancer, and from negative control data representing levels of RNA
encoded by the gene in blood of human control subjects not having colorectal cancer,
wherein the mathematical model is for determining a probability that data representing a
level of RNA encoded by the gene corresponds to the positive control data and not to the
negative contro! data; and '

(b) outputting the probability that data representing a level of RNA encoded by the gene
corresponds to the positive control data and not to the negative control data,

wherein the probability that the te#t data corresponds fo the positive control data and not
to the negative control data represents the probability that the test subject has colorectal

cancer as opposed to not having colorectal cancer.

Avcomputepbased method of determirﬁng a probability that a human test subject has
colorectal cancer as opposed to not having colorectal cancer cancer, from test data
representing a level of RNA encoded by a ANXA3 gene in blood of the test subject, the
method comprising computer-implemented steps of:

(a) applying to the test data a mathematical model derived from positive control data
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25.

26.

27.

28.

representing levels of RNA encoded by the gene in blood of human control subjects
having colorectal cancer, and from negative control data representing levels of RNA
encoded by the gene in blood of human control subjects not having colorectal cancer,
wherein the mathematical model is for determining a probability that data representing a
level of RNA encoded by the gene corresponds to the positive control data-and not to the
negative control data; and

(b) outputting the probability that data representing a level of RNA encoded by the gene
corresponds to the positive control data and not to the negative control data,

wherein the probability that the test data corresponds to the positive control data and not
to the negative control data represents the probability that the test subject has coilorectal‘

cancer as opposed to not having colorectal cancer.

The method of claim 17, 18, 19, 20, 21, 22 or 23, wherein the level of RNA encoded by
the gene in blood of the test subject is determined via quantitative reverse transcriptase-

polymerase chain reaction analysis.

The method of claim 17, 18, 19, 20, 21, 22 or 23, wherein the level of RNA encoded by
the gene in blood of the test subject and the levels of RNA encoded by the gene in blood

of the control subjects are determined via the same method.

The method of claim 17, 18, 19, 20, 21, 22 or 23, wherein the level of RNA encoded by
the gene in blood of the test subject is determined as a ratio to a level of RNA encoded by
ACTB in blood of the test subject.

The method of claim 26, wherein the level of RNA encoded by the gene in blood of the
test subject and the level of RNA encoded by ACTB in blood of the test subject are
determined via duplex quantitative reverse transcriptase-polymerase chain reaction
analysis of RNA encoded by the gene and of RNA encoded by ACTB.

The method of claim 17, 18, 20, 21, 22 or 23, wherein the level of RNA encoded by the
gene in blood of the test subject is determined as a ratio to a level of RNA encoded by
IL2RB in blood of the test subject.
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30.

31

32

The method of claim 28, wherein the level of RNA encoded by the gene in blood of the
test subject and the level of RNA encoded by IL2RB in blood of the test subject are
determined via duplex quantitative reverse transcriptase-polymerase chain reaction

analysis of RNA encoded by the gene and of RNA encoded by IL2RB.

A method of determining a probability that a human test subject has colorectal cancer as
opposed to not having colorectal cancer, the method comprising, for each gene of a set of
one or more genes selected from the group consisting'of ANXA3, CLEC4D, IL2ZRB,
LMNBI, PRRG4, TNFAIP6 and VNNI:

(a) determining a level of RNA encoded by the gene in blood of the test subject, thereby
generating test data; ,

(b) providing positive control data representing levels of RNA encoded by the gene in
blood of human control subjects having colorectal cancer, and providing negative control
data representing levels of RNA encoded by the gene in blood of human control subjects
not having colorectal cancer; and

{c) determining a probability that the test data corresponds to the positive control data and
not to the negative control data,

wherein the probability that the test data corresponds to the positive control data and not
to the negative control data represents the probability that the test subject has colorectal

cancer as opposed to not having colorectal cancer.

The method of claim 30, wherein the determining of the level of RNA encoded by the
gene in blood of the test subject is effected by determining the level of RNA encoded by

the gene in a blood sample isolated from the test subject.

The method of claim 30, further comprising determining levels of RNA encoded by the
gene in blood of a population of human subjects having colorectal cancer, thereby
providing the positive control data representing the levels of RNA encoded by the gene in
blood of human control subjects having colorectal cancer, and determining levels of RNA
encoded by the gene in blood of a population of human subjects not having colorectal

cancer, thereby providing the negative control- data representing the levels of RNA
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34.

35.

36.

37.

38.

encoded by the gene in blood of human control subjects not having colorectal cancer.

The method of claim 30, wherein the level of RNA encoded by the gene in blood of the
test subject is determined via quantitative reverse transcriptase-polymerase chain reaction

analysis.

The method of claim 30, wherein the level of RNA encoded by the gene in blood of the
test subject and the levels of RNA encoded by the gene in blood of the control subjects

are determined via the same method.

The method of claim 30, wherein the determining of the probability that the test data
corresponds to the positive control data and not to the negative control data is effected by
applying to the test data a mathematical model derived from the positive control data and
from the negative control data, and wherein the mathematical model is for determining
the probability that data representing a level of RNA encoded by the gene corresponds to

the positive control data and not to the negative control data.

The method of claim 30, wherein the level of RNA encoded by the gene in blood of the
test subject is determined as a ratio to a level of RNA encoded by ACTB in blood of the

test subject.

The method of claim 36, wherein the leve]l of RNA encoded by the gene in blood of the
test subject and the level of RNA encoded by ACTB in blood of the test subject are
determined via duplex quantitative reverse transcriptase-polymerase chain reaction

analysis of RNA encoded by the gene and of RNA encoded by ACTB.

The method of claim 30, wherein the set of one or more genes is a set of one or more
genes selected from the group consisting of ANXAZ3, CLEC4D, LMNBI1, PRRG4,
TNFAIP6 and VNN1, and wherein the level of RNA encoded by the gene in blood of the
test subject is determined as a ratio to a level of RNA encoded by IL2RB in blood of the

test subject.
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40.

41.

42.

The method of claim 38, wherein the level of RNA encoded by the gene in blood of the
test subject and the level of RNA encoded by IL2RB in blood of the test subject are
determined via duplex quantitative reverse ftranscriptase-polymerase chain reaction

analysis of RNA encoded by the gene and of RNA encoded by [L2RB.

A computer-based method of determining a probability that a human test subject has
colorectal cancer as opposed to not having colorectal cancer, from test data representing a
level of RNA encoded by the gene in blood of the test subject, the method comprising,
for each gene of a set of one or more genes selected from the group consisting of
ANXA3, CLEC4D, IL2RB, LMNBI, PRRG4, TNFAIP6 and VNNI, computer-
implemented steps of:

(a) applying to the test data a mathematical mode! derived from positive control data
representing levels of RNA encoded by the gene in blood of human control subjects
having colorectal cancer, and from negative control data representing levels of RNA
encoded by the gene in blood of human control subjects not having colorectal cancer,
wherein the mathematical model is for determining a probability that data representing a
level of RNA encoded by the gene cbrresponds to the positive control data and not to the
negative control data; and

(b) outputting the probability that data representing a level of RNA encoded by the gene
corresponds to the positive control data and not to the negative control data,

wherein the probability that the test data corresponds to the positive control data and not
to the negative control data represents the probability that the test subject has colorectal

cancer as opposed to not having colorectal cancer.

The method of claim 40, wherein the level of RNA encoded by the gene in blood of the
test subject is determined via quantitative reverse transcriptase-polymerase chain reaction

analysis.
The method of claim 40, wherein the level of RNA encoded by the gene in blood of the

test subject and the levels of RNA encoded by the gene in blood of the control subjects

are determined via the same method.
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43.

The method of claim 40, wherein the level of RNA encoded by the gene in blood of the
test subject is determined as a ratio to a level of RNA encoded by ACTB in blood of the

test subject.

. The method of claim 43, wherein the level of RNA encoded by the gene in biood of the

test subject and the level of RNA encoded by ACTB in blood of the test subject are

- determined via duplex quantitative reverse transcriptase-polymerase chain reaction

45,

46.

47.

48.

495,

50.

analysis of RNA encoded by the gene and of RNA encoded by ACTB.

The method of claim 40, wherein the set of one or more bgenes is a set of one er more
genes selected from the group consisting of ANXA3, CLEC4D, LMNB1, PRRG4,
TNFAIP6 and VNNI, and wherein the level of RNA encoded by the gene in blood of the
test subject is determined as a ratio to a level of RNA encoded by IL2RB in blood of the

test subject.

The method of claim 45, wherein the level of RNA encoded by the gene in blood of the
test subject and the level of RNA encoded by IL2RB in blood of the test subject are
determined via duplex quantitative reverse transcriptase-polymerase chain reaction
analysis of RNA encoded by the gene and of RNA encoded by IL2RB.

The method of claim 40, wherein the set of one or more genes consists of PRRG4.

The method of claim 40, wherein the set of one or more genes consists of [L2RB and
PRRG4.

A kit comprising packaging and containing, for each gene of a set of two or more genes
selected from the group consisting of ACTB, ANXA3, CLEC4D, IL2RB, LMNBI1,
PRRG4, TNFAIP6 and VNNI, a primer set capable of generating an amplification
product of DNA complementary to RNA encoded, in a human subject, only by the gene.

The kit of claim 49, further containing two or more components selected from the group

consisting of a thermostable polymerase, a reverse transcriptase, deoxynucleotide
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51.

52.

53.

54.

55.

56.

57.

triphosphates, nucleotide triphosphates and enzyme buffer.

The kit of claim 49, further containing at least one labeled probe capable of selectively

hybridizing to either a sense or an antisense strand of the amplification product.

The kit of claim 49, further containing a computer-readable medium having instructions
stored thereon that are operable when executed by a computer for applying a
mathematical model to test data representing a level of RNA encoded by the gene in
blood of a human test subject, wherein the mathematical model is derived from positive
control data representing levels of RNA encoded by the gene in blood of human conirol
subjects having colorectal cancer, and from negative control data representing levels of
RNA encoded by the gene in blood of human control subjects not having colorectal
cancer, wherein the mathematical model is for determining a probability that data
representing a level of RNA encoded by the gene corresponds to the positive control data
and not to the negative control data, and wherein the probability that the test data
corresponds to the positive control data and not to the negative control data represents the
probability that the test subject has colorectal cancer as opposed to not having colorectal

cancer.

The kit of claim 49, wherein the set of one or more genes consists of ACTB and one or
more genes selected from the group consisting of ANXA3, CLEC4D, IL2RB, LMNBI,
PRRG4, TNFAIP6 and VNN1.

The kit of claim 49, wherein the set of one or more genes consists of ACTB and ANXA3.

The kit of claim 49, wherein the set of one or more genes consists of ACTB and
CLEC4D.

The kit of claim 49, wherein the set of one or more genes consists of ACTB and IL2RB.

The kit of claim 49, wherein the set of one or more genes consists of ACTB and LMNB1.
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59,

60.

61.

62.

63.

64.

65.

66.

67.

68.

The kit of claim 49, wherein the set of one or more genes consists of ACTB and PRRG4.

The kit of claim 49, wherein the set of one or more genes consists of ACTB and
TNFAIPS.

The kit of claim 49, wherein the set of one or more genes consists of ACTB and VNNI.

The kit of claim 49, wherein the set of one or more genes consists of IL2RB and one or
more genes selected from the group consisting of ANXA3, CLEC4D, LMNR1, PRRG4,
TNFAIP6 and VNNI.

The kit of claim 49, wherein the set of one or more genes consists of IL2RB and
ANXA3.

The kit of claim 49, wherein the set of one or more genes consists of IL2RB and
CLECAD.

The kit of claim 49, wherein the set of one or more genes consists of IL2RB and
LMNBI.

The kit of claim 49, wherein the set of one or more genes consists of IL2RB and PRRG4.

The kit of claim 49, wherein the set of one or more genes consists of IL2RB and
TNFAIPS.

The kit of claim 49, wherein the set of one or more genes consists of IL2ZRB and VNNI1.

A method of classifying a human test subject as more likely to have colorectal cancer
than to not have colorectal cancer, the method comprising;

(a) determining a level of RNA encoded by a ANXA3 gene in blood of the test subject,
thereby generating test data;

(b) providing negative control data representing a level of RNA encoded by the gene in
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69.

70.

blood of human control subjects not having colorectal cancer; and

() applying to the test data and to the negative control data a mathematical formula for
generating a value indicating whether the level of RNA encoded by the gene in blood of
the test subject is higher than the level of RNA encoded by the gene in biood of human
control subjects not having colorectal cancer,

wherein an indication by the value that the level of RNA encoded by the gene in blood of
the test subject is higher than the level of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer classifies the test subject as more likely to

have colorectal cancer than to not have colorectal cancer.

A method of classifying a human test subject as more likely to have .colorectai cancer
than to not have colorectal cancer, the method comprising:

(a) determining a level of RNA encoded by a CLEC4D gene in blood of the test subject,
thereby generating test data;

(b) providing negative control data representing a level of RNA encoded by the gene in
blood of human control subjects not having colorectal cancer; and

(¢) applying to the test data and to the negative control data a mathematical formula for
generating a value indicating whether the level of RNA encoded by the gene in blood of
the test subject is higher than the level of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer,

wherein an indication by the value that the level of RNA encoded by the gene in blood of
the test subject is higher than the level of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer classifies the test subject as more likely to

have colorectal cancer than to not have colorectal cancer,

A method of classifying a human test subject as more likely to have colorectal cancer
than to not have colorectal cancer, the method comprising:

(a) determining a level of RNA encoded by a IL2RB gene in blood of the test subject,
thereby generating test data;

(b) providing negative control data representing a level of RNA encoded by the gene in
blood of human control subjects not having colorectal cancer; and

(c) applying to the test data and to the negative control data a mathematical formula for
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71.

72.

generating a value indicating whether the level of RNA encoded by the gene in blood of
the test subject is lower than the level of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer, A

wherein an indication by the value that the level of RNA encoded by the gene in blood of
the test subject is lower than the level of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer classifies the test subject as more likely to

have colorectal cancer than to not have colorectal cancer.

A method of classifying a human test subject as more likely to have colorectal cancer
than to not have colorectal cancer, the method comprising; _

(a) determining a level of RNA encoded by a LMNB1 gene in blood of the test subject,
thereby generating test data;

(b) providing negative control data representing a level of RNA encoded by the gene in
blood of human control subjects not having colorectal cancer; and

(c) applying to the test data and to the negative control data a mathematical formula for
generating a value indicating whether the level of RNA encoded by the gene in blood of
the test subject is higher than the level of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer,

wherein an indication by the value that the level of RNA encoded by the gene in blood of
the test subject is higher than the level of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer classifies the test subject as more likely to

have colorectal cancer than to not have colorectal cancer.

A method of classifying a human test subject as more likely to have colorectal cancer
than to not have colorectal cancer, the method comprising:

(a) determining a level of RNA encoded by a PRRG4 gene in blood of the test subject,

- thereby generating test data;

(b) providing negative control data representing a level of RNA encoded by the gene in
blood of human control subjects not having colorectal cancer; and

{c) applying to the test data and to the negative control data a mathematical formula for
generating a value indicating whether the level of RNA encoded by the gene in blood of
the test subject is higher than the level of RNA encoded by the gene in blood of human
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73.

74.

control subjects not having colorectal cancer,

wherein an indication by the value that the level of RNA encoded by the gene in blood of
the test subject is higher than the level of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer classifies the test subject as more likely to

have colorectal cancer than to not have colorectal cancer.

A method of classifying a human test subject as more likely to have colorectal cancer
than to not have colorectal cancer, the method comprising;

(a) determining a level of RNA encoded by a TNFAIP6 gene in blood of the test subject,
thereby generating test data; | |

(b) providing negative control data representing a level of RNA encoded by the gene in
blood of human control subjects not having colorectal cancer; and

(c) applying to the test data and to the negative contro] data a mathematical formula for
generating a value indicating whether the level of RNA encoded by the gene in blood of
the test subject is higher than the level of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer,

wherein an indication by the value that the level of RNA encoded by the gene in blood of -
the test subject is higher than the level of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer classifies the test subject as more likely to

have colorectal cancer than to not have colorectal cancer.,

A method of classifying a human test subject as more likely to have colorectal cancer
than to not have colorectal cancer, the method comprising:

(a) determining a level of RNA encoded by a VNN1 gene in blood of the test subject,
thereby generating test data;

(b) providing negative control data representing a level of RNA encoded by the gene in
blood of human control subjects not having colorectal cancer; and

{c) applying to the test data and to the negative control data a mathematical formula for
generating a value indicating whether the level of RNA encoded by the gene in blood of
the test subject is higher than the level of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer,

wherein an indication by the value that the level of RNA encoded by the gene in blood of
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76.

77.

78.

79.

80.

81.

the test subject is higher than the level of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer classifies the test subject as more likely to

have colorectal cancer than to not have colorectal cancer.

The method of claim 68, 69, 70, 71, 72, 73 or 74, wherein the determining of the level of
RNA encoded by the gene in blood of the test subject is effected by determining the level
of RNA encoded by the gene in a blood sample isolated from the test subject.

The method of claim 68, 69, 70, 71, 72, 73 or 74, further comprising determining levels
of RNA encoded by the gene in blood of a population of human subjects not having
colorectal cancer, thereby providing the negative control data representing the levels of
RNA encoded by the gene in blood of human control subjects not having colorectal

cancer.

The method of claim 68, 69, 70, 71, 72, 73 or 74, wherein the level of RNA encoded by
the gene in blood of the test subject is determined via quantitative reverse transcriptase-

polymerase chain reaction analysis.

The method of claim 68, 69, 70, 71, 72, 73 or 74, wherein the level of RNA encoded by
the gene in blood of the test subject and the levels of RNA encoded by the gene in blood

of the control subjects are determined via the same method.

The method of claim 68, 69, 70, 71, 72, 73 or 74, wherein the level of RNA encoded by
the gene in blood of the test subject is determined as a ratio to a level of RNA encoded by
ACTB in blood of the test subject.

The method of claim 79, wherein the level of RNA encoded by the gene in blood of the
test subject and the level of RNA encoded by ACTB in blood of the test subject are
determined via duplex quantitative reverse transcriptase-polymerase chain reaction
analysis of RNA encoded by the gene and of RNA encoded by ACTB.

The method of claim 68, 69, 71, 72, 73 or 74, wherein the level of RNA encoded by the
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82.

83.

84.

gene in blood of the test subject is determined as a ratio to a level of RNA encoded by
IL2RB in blood of the test subject.

The method of claim 81, wherein the level of RNA encoded by the gene in blood of the
test subject and the level of RNA encoded by IL2RB in blood of the test subject are
determined via duplex quantitative reverse transcriptase-polymerase chain reaction
analysis of RNA encoded by the gene and of RNA encoded by IL2RB.

A computer-based method of classifying a human test subject as more likely to have
colorectal cancer than to not have colorectal cancer, the method comprising computer-
implemented steps of:

(a) applying to test data representing a level of RNA encoded by a ANXA3 gene in blood
of the test subject and to negative control data representing a level of RNA encoded by
the gene in blood of human control subjects not having colorectal cancer a mathematical
formula for generating a value indicating whether the level of RNA encoded by the gene
in blood of the test subject is higher than the level of RNA encoded by the gene in blood
of human control subjects not having colorectal cancer; and

(b) outputting the value,

wherein an indication vby the value that the level of RNA encoded by the gene in blood of
the test subject is higher than the level of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer classifies the test subject as more likely to

have colorectal cancer than to not have colorectal cancer.

A computer-based method of classifying a human test subject as more likely to have
colorectal cancer than to not have colorectal cancer, the method comprising computer-
implemented steps of:

(a) applying to test data representing a level of RNA encoded by a CLEC4D gene in

blood of the test subject and to negative control data representing a level of RNA

- encoded by the gene in blood of human control subjects not having colorectal cancer a

mathematical formula for generating a value indicating whether the level of RNA
encoded by the gene in blood of the test subject is higher than the level of RNA encoded

by the gene in blood of human control subjects not having colorectal cancer; and
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86.

(b) outputting the value,

wherein an indication by the value that the level of RNA encoded by the gene in blood of
the test subject is higher than the level of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer classifies the test subject as more likely to

have colorectal cancer than to not have colorectal cancer.

A computer-based method of classifying a human test subject as more likely to have
colorectal cancer than to not have colorectal cancer, the method comprising computer-
implemented steps of:

(a) applying to test data representing a level of RNA encoded by a IL2RB gene gene in
biobd of the test subject and to negative control data representing a level of RNA
encoded by the gene in blood of human control subjects not having colorectal cancer a
mathematical formula for generating a value indicating whether the level of RNA
encoded by the gene in blood of the test subject is lower than the level of RNA encoded
by the gene in blood of human control subjects not having colorectal cancer; and

(b) outputting the value, '

wherein an indication by the value that the level of RNA encoded by the gene in blood of
the test subject is lower than the level of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer classifies the test subject as more likely to

have colorectal cancer than to not have colorectal cancer.

A computer-based method of classifying a human test subject as more likely to have
colorectal cancer than to not have colorectal cancer, the. method comprising computer-
implemented steps of:

(a) applying to test data representing a level of RNA encoded by a LMNBI gene in blood
of the test subject and to negative control data representing a level of RNA encoded by
the gene in blood of human control subjects not having colorectal cancer a mathematical
formula for generating a value indicating whether the level of RNA encoded by the gene
in blood of the test subject is higher than the level of RNA encoded by the gene in blood
of human control subjects not having colorectal cancer; and

(b) outputting the value, ,

wherein an indication by the value that the level of RNA encoded by the gene in blood of
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87.

88.

the test subject is higher than the level of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer classifies the test subject as more likely to

have colorectal cancer than to not have colorectal cancer.

A computer-based method of classifying a human test subject as more likely to have
colorectal cancer than to not have colorectal cancer, the method comprising computer-
implemented steps of:

(a) applying to test data representing a level of RNA encoded by a PRR(G4 gene in blood
of the test subject and to negative control data representing a level of RNA encoded by
the gene in blood of human control subjects not having colorectal cancer a mathematical
formula for generating a value indicating whether the level of RNA encoded by the gene
in blood of the test subject is higher than the level of RNA encoded by the gene in blood
of human control subjects not having colorectal cancer; and

(b) outputting the value,

wherein an indication by the value that the level of RNA encoded by the gene in blood of
the test subject is higher than the level of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer classifies the test subject as more likely to

have colorectal cancer than to not have colorectal cancer.

A computer-based method of classifying a human test subject as more hikely to have

colorectal cancer than to not have colorectal cancer, the method comprising computer-

‘implemented steps of:

{a) applying to test data representing a level of RNA encoded by a TNFAIP6 gene in
blood of the test subject and to negative control data representing a level of RNA
encoded by the gene in blood of human control subjects not having colorectal cancer a
mathematical formula for generating a value indicating whether the level of RNA
encoded by the gene in blood of the test subject is higher than the level of RNA encoded
by the gene in blood of human control subjects not having colorectal cancer; and

(b) outputting the value,

~ wherein an indication by the value that the level of RNA encoded by the gene in blood of

the test subject is higher than the level of RNA encoded by the gene in blood of human

control subjects not having colorectal cancer classifies the test subject as more likely to
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90.

91.

92.

93.

have colorectal cancer than to not have colorectal cancer.,

A computer-based method of classifying a human test subject as more likely to have
colorectal cancer than to not have colorectal cancer, the method comprising computer-
implemented steps of:

(a) applying to test data representing a level of RNA encoded by a VNNI gene in blood
of the test subject and to negative control data representing a level of RNA encoded by
the gene in blood of human control subjects not having colorectal cancer a mathematical
formula for generating a value indicating whether the level of RNA encoded by the gene
in blood of the test subject is higher than the level of RNA encoded by the gene in blood
of human control subjects not having colorectal cancer; and

(b) outputting the value,

wherein an indication by the value that the level of RNA encoded by the gene in blood of
the test subject is higher than the level of RNA encoded by the gene in blood of human
control subjects not having colorectal cancer classifies the test subject as more likely to

have colorectal cancer than to not have colorectal cancer.

The method of claim 83, 84, 85, 86, 87, 88 or 89, wherein the level of RNA encoded by
the gene in blood of the test subject is determined via quantitative reverse transcriptase-

polymerase chain reaction analysis.

The method of claim 83, 84, 85, 86, 87, 88 or 89, wherein the level of RNA encoded by
the gene in blood of the test subject and the levels of RNA encoded by the gene in blood

of the control subjects are determined via the same method.

The method of claim 83, 84, 85, 86, 87, 88 or 89, wherein the level of RNA encoded by
the gene in blood of the test subject is determined as a ratio to a level of RNA encoded by
ACTB 1n blood of the test subject.

The method of claim 92, wherein the level of RNA encoded by the gene in blood of the
test subject and the level of RNA encoded by ACTB in blood of the test subject are

determined via duplex quantitative reverse transcriptase-polymerase chain reaction
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9s.

96.

analysis of RNA encoded by the gene and of RNA encoded by ACTB.

The method of claim 83, 84, 86, 87, 88 or 89, wherein the level of RNA encoded by the
gene in blood of the test subject is determined as a ratio to a level of RNA encoded by
IL.2RB in blood of the test subject,

The method of claim 94, wherein the level of RNA encoded by the gene in blood of the
test subject and the level of RNA encoded by IL2RB in blood of the test subject are
determined via duplex quantitative reverse transcriptaée-polymerase chain reaction
analysis of RNA encoded by the gene and of RNA encoded by IL2RB,

A method of classifying a human test subject as more likely to have colorectal cancer
than to not have colorectal cancer, the method comprising, for each gene of a set of one
or more genes selected from the group consisting of ANXA3, CLEC4D, IL2RB,
LMNBI, PRRG4, TNFAIP6 and VNNI:

(a) determining a level of RNA encoded by the gene in blood of the test subject, thereby
generating test data;

(b) providing negative control data representing levels of RNA encoded by the gene in
blood of human control subjects not having colorectal cancer; and

(¢) applying to the test data and to the negative control data a mathematical formula for
generating a value indicating, for ANXA3, CLEC4D, LMNB1, PRRG4, TNFAIP6 and
VNNI, whether the level of RNA encoded by the gene in blood of the test subject is
higher than the level of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer, and indicating, for IL2RB, whether the level of RNA encoded
by the gene in blood of the test subject is lower than the level of RNA encoded by the
gene in blood of human control subjects not having colorectal cancer,

wherein, for ANXA3, CLEC4D, LMNBI, PRRG4, TNFAIP6 and VNNI1, an indication
by the value that the level of RNA encoded by the gene in blood of the test subject is
higher than the level of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer classifies the test subject as more likely to have colorectal
cancer than 1o not have colorectal cancer, and wherein, for IL2RB, an indication by the

value that the level of RNA encoded by the gene in blood of the test subject is lower than
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98.

99.

the level of RNA encoded by the gene in blood of human control subjects not having
colorectal cancer classifies the test subject as more likely to have colorectal cancer than

to not have colorectal cancer.

The method of claim 96, wherein the determining of the level of RNA encoded by the
gene in blood of the test subject is effected by determining the level of RNA encoded by

the gene in a blood sample isolated from the test subject.

The method of claim 96, further comprising determining levels of RNA encoded by the
gene in blood of a population of human subjects having colorectal cancer, thereby
providing the positive control data representing the levels of RNA encoded by the gene in
blood of human control subjects having colorectal cancer, and determining levels of RNA
encoded by the gene in blood of a population of human subjects not having colorectal
cancer, thereby providing the negative control data representing the levels of RNA

encoded by the gene in blood of human control subjects not having colorectal cancer.

The method of claim 96, wherein the level of RNA encoded by the gene in blood of the
test subject is determined via quantitative reverse transcriptase-polymerase chain reaction

analysis.

100. The method of claim 96, wherein the level of RNA encoded by the gene in blood of the

test subject and the levels of RNA encoded by the gene in blood of the control subjects

are determined via the same method.

101. The method of claim 96, wherein the leve] of RNA encoded by the gene in blood of the

test subject is determined as a ratio to a level of RNA encoded by ACTB in blood of the

test subject.

102. The method of claim 101, wherein the level of RNA encoded by the gene in blood of the

test subject and the level of RNA encoded by ACTB in blood of the test subject are
determined via duplex quantitative reverse transcriptase-polymerase chain reaction

analysis of RNA encoded by the gene and of RNA encoded by ACTB.
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103. The method of claim 96, wherein the set of one or more genes is a set of one or more
genes selected from the group consisting of ANXA3, CLEC4D, LMNBI, PRRG4,
TNFAIP6 and VNNI, and wherein the level of RNA encoded by the gene in blood of the

~ test subject is determined as a ratio to a level of RNA encoded by IL2RB in blood of the

test subject.

104. The method of claim 103, wherein the level of RNA encoded by the gene in blood of the
test subject and the level of RNA encoded by IL2RB in blood of the test subject are
determined via duplex quantitative reverse transcriptase—polynierase chain reaction

analysis of RNA encoded by the gene and of RNA encoded by IL2RB.

105. A computer-based method of classifying a human test subject as more likely to have
colorectal cancer than to not have colorectal cancer, the method comprising, for each
gene of a set of one or more genes selected from the group consisting of ANXA3,
CLEC4D, IL2RB, LMNBI, PRRG4, TNFAIP6 and VNNl, computer-implemented steps
of: '
(a) applying to test data representing a level of RNA encoded by the gene in biood of the
test subject, and to negative control data representing a level of RNA encoded by the
gene in blood of human control subjects not having colorectal cancer, a formula for
calculating a value indicating, for ANXA3, CLEC4D, LMNBI1, PRRG4, TNFAIP6 and
VNNI, whether the level of RNA encoded by the gene in blood of the test subject 1s
higher than the level of RNA encoded by the gene in blood of human control subjects not
having colorectal cancer, and indicating, for IL2RB, whether the level of RNA encoded
by the gene in blood of the test subject is lower than the level of RNA .encoded by the
gene in biood of human control subjects not having colorectal cancer, and
(b) outputting the value,
wherein, for ANXA3, CLEC4D, LMNBI1, PRRG4, TNFAIP6 and VNNI, an indication
that the level of RNA encoded by the gene in blood of the test subject is higher than the
level of RNA encoded by the gene in blood of human control subjects not having
colorectal cancer classifies the test subject as more likely to have colorectal cancer than

to not have colorectal cancer, and wherein, for IL2RB, an indication that the level of
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RNA encoded by the gene in blood of the test subject is lower than the level of RNA
encoded by the gene in blood of human control subjects not having colorectal cancer
classifies the test subject as more likely to have colorectal cancer than to not have

colorectal cancer.

106. The method of claim 105, wherein the level of RNA encoded by the gene in blood of the
test subject is determined via quantitative reverse transcriptase-polymerase chain reaction

analysis.

107. The method of claim 105, wherein the level of RNA encoded by the gene in blood of the
test subject and the levels of RNA encoded by the gene in blood of the control subjects

are determined via the same method.

108. The method of claim 105, wherein the level of RNA encoded by the gene in blood of the
test subject is determined as a ratio to a level of RNA encoded by ACTB in blood of the

test subject.

109. The method of claim 108, wherein the level of RNA encoded by the gene in blood of the
test subject and the level of RNA encoded by ACTB in blood of the test subject are
determined via duplex quantitative reverse transcriptase-polymerase chain reaction

analysis of RNA encoded by the gene and of RNA encoded by ACTB.

110. The method of claim 105, wherein the set of one or more genes is a set of one or more
genes selected from the group consisting of ANXA3, CLEC4D, LMNBI, PRRG4,
TNFAIP6 and VNN, and wherein the level of RNA encoded by the gene in blood of the
test subject is determined as a ratio to a level of RNA encoded by IL2RB in blood of the

test subject.

111. The method of claim 110, wherein the level of RNA encoded by the gene in blood of the
test subject and the level of RNA encoded by IL2RB in blood of the test subject are
determined via duplex quantitative reverse transcriptase-polymerase chain reaction
analysis of RNA encoded by the gene and of RNA encoded by IL2RB.
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112. The method of claim 105, wherein the set of one or more genes consists of PRRGA,

113. The method of claim 103, wherein the set of one or more genes consists of IL2RB and
PRRG4.

114, A method of determining whether a test subject is at an increased risk of having
colorectal cancer relative to the general population, comprising:
(a) obtaining a test sample of blood from the subject; and
(i) determining a level of RNA encoded by a annexin A3 (ANXA3) gene in the test
sample of blood,
(i1) comparing the level of RNA encoded by ANXA3 as determined in step (i) with a
level of the RNA encoded by the gene in control samples of blood; and
(b) concluding that the subject is at an increased risk of having colorectal cancer relative
to the general population if the level of RNA encoded by the gene in the test sample of
blood is higher than in the control samples of blood.

115. A method of determining whether a test subject is at an increased risk of having
colorectal cancer relative to the general population, comprising:
(a) obtaining a test sample of blood from the subject; and
(1) determining a level of RNA encoded by a C-type lectin domain family 4, member D
(CLEC4D) gene in the test sample of blood,
(ii) comparing the level of RNA encoded by the gene as determined in step (i) with the
level of the RNA encoded by the gene in control samples of blood; and
(b) concluding that the subject is at an increased risk of having colorectal cancer relative
to the general population if the level of RNA encoded by the gene in the test sample of
blood is higher than in the control samples of blood.

116. A method of determining whether a test subject is at an increased risk of having
colorectal cancer relative to the general population, comprising:
(a) obtaining a test sample of blood from the subject; and
(1) determining a level of RNA encoded by a interleukin 2 receptor, beta (IL2RB) gene in
the test sample of blood,
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(ii) comparing the level of RNA encoded by the gene as determined in step (i) with the
level of the RNA encoded by the gene in control samples of blood; and

(b} concluding that the subject is at an increased risk of having colorectal cancer relative
to the general population if the level of RNA encoded by the gene in the test sample of

blood is lower than in the control samples of blood.

117. A method of determining whether a test subject is at an increased risk of having
colorectal cancer relative to the general population, comprising;
(a) obtaining a test sample of blood from the subject; and
(1) determining a level of MA encoded by a lamin B1 (LMNB1) gené in the test sample
of blood,
(i) comparing the level of RNA encoded by the gene as determined in step (i) with the
level of the RNA encoded by the gene in control samples of blood; and
(b) concluding that the subject is at an increased risk of having colorectal cancer relative
to the general population if the level of RNA encoded by the gene in the test sample of
blood is higher than in the control sampies of blood.

118. A method of determining whether a test subject is at an increased risk of having
colorectal cancer relative to the general population, comprising:
(a) obtaining a test sample of blood from the subject; and
(1) determining a level of RNA éncoded by a proline rich Gla (G carboxyglutamic acid) 4
(transmembrane) (PRRG4) gene in the test sample of blood,
(ii) comparing the level of RNA encoded by the gene as determined in step (i) with the
level of the RNA encoded by the gene in control samples of blood; and
(b) concluding that the subject is at an increased risk of having colorectal cancer relative
to the general population if the level of RNA encoded by the gene in the test sample of
blood is higher than in the control samples of blood.

119. A method of determining whether a test subject is at an increased risk of having
colorectal cancer relative to the general population, comprising:
(a) obtaining a test sample of blood from the subject; and

(1) determining a level of RNA encoded by a tumor necrosis factor, alpha induced protein
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6 (TNFAIPG) gene in the test sample of blood,

(ii) comparing the Jevel of RNA encoded by the gene as determined in step (i) with the
level of the RNA encoded by the gene in control samples of blood; and

(b) concluding that the subject is at an increased risk of having colorectal cancer relative
to the general population if the level of RNA encoded by the gene in the test sample of
blood is higher than in the control samples of blood.

120. A method of determining whether a test subject is at an increased risk of having
colorectal cancer relative to the general population, comprising;
(a) obtaining a test sample of blood from the subject; and
(1) determining a level of RNA encoded by a vanin 1 (VNN1) gene in the test sample of
blood,
(ii) comparing the level of RNA encoded by the gene as determined in step (i) with the
level of the RNA encoded by the gene in control samples of blood: and
(b) concluding that the subject is at an increased risk of having colorectal cancer relative
to the general population if the level of RNA encoded by the gene in the test sample of
blood is higher than in the control samples of blood. |

12]1. The method of claim 114, 115, 116, 117, 118, 119, or 120, wherein the control samples

are from individuals who have been diagnosed as not having colorectal (_:ancer.'

122. A method of determining whether a test subject is at an increased risk of having
colorectal cancer relative to the general population, comprising:
(a) obtaining a test sample of blood from the subject; and
for each gene of a set of genes selected from the group consisting of : ANXA3, CLEC4D,
IL2RB, LMNB1, PRRG4, TNFAIP6 and VNN1,
(1) determining a level of RNA encoded by the gene in the test sample of blood, thereby
generating test data; and
(i) applying to the the test data and to control data representing a level of RNA encoded
by the gene in one or more control samples of blood a mathematical formula for
generating a value indicating, for ANXA3, CLEC4D, LMNB1, PRRG4, TNFAIP6 and
VNNI, whether the level of RNA encoded by the gene in the test sample of blood is
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higher than in the control samples of blood, and, for ILZRB, whether the level of RNA
encoded by the gene in the test sample of blood is lower than in the control samples of
blood; and

(b) concluding that the subject is at an increased risk of having colorectal cancer relative
to the general population if, for ANXA3, CLEC4D, LMNBI1, PRRG4, TNFAIP6 and
VNNI, the value indicates that the level of RNA encoded by the gene in the test sample
of blood is higher than in the control samples of blood, and concluding that the subject is
at an increased risk of having colorectal cancer relative to the general population if, for
ILZRB, the value indicates that the level of RNA encoded by the gene in the test sample

of blood is lower than in the control samples of blood.

123. An isolated composition comprising a blood sample from a test subject and a nucleic
acid molecule selected from one or more of the group consisting of RNA encoded by an
ANXA3 gene, cDNA complementary to the RNA, én oligonucleotide which specifically
hybridizes to the cDNA or the RNA under stringent conditions, a primer set capable of
generating an amplification product of the cDNA complementary to RNA, and an
amplification product of the ¢DNA .

124. An isolated composition comprising a blood sample from a test subject and a nucleic
acid molecule selected from one or more of the group consisting of RNA encoded by a
CLECA4D gene, cDNA complementary to the RNA, an oligonucleotide which specifically
hybridizes to the cDNA or the RNA under stringent conditions, a primer set capable of
generating an amplification product of the cDNA complementary to RNA, and an
amplification product of the ¢cDNA .

125. An isolated composition comprising a blood sample from a test subject and a nucleic
acid molecule selected from one or more of the group consisting of RNA encoded by a
IL2RB gene, cDNA coriiﬁlementary to the RNA, an oligonucleotide which specifically
hybridizes to the cDNA or the RNA under stringent conditions, a primer set capable of
generating an amplification product of the cDNA complementary to RNA, and an
amplification product of the cDNA . o
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126. An isolated composition comprising a blood sample from a test subject and 2 nucleic
acid molecule selected from one or more of the group consisting of RNA encoded by a
LMNBI gene, cDNA complementary to the RNA, an oligonucleotide which specifically
hybridizes to the cDNA or the RNA under stringent conditions, a primer set capable of
generating an amplification product of the ¢cDNA complementary to RNA,and an
amplification product of the ¢cDNA .

127. An isolated composition comprising a blood sample from a test subject and a nucleic
acid molecule selected from one or more of the group consisting of RNA encoded by a
PRRG4 gene, cDN complementary to the RNA, an oligonucleotide which specifically
hybridizes to the ¢DNA or the RNA under stringent conditions, a primer set capable of
generating an amplification product of th cDNA complementary to RNA, and an
amplification product of the cDNA .

128. An isolated composition comprising a blood sample from a test subject and a nucleic
acid molecule selected from one or more of the group consisting of RNA encoded by a
TNFAIP6 gene, cDNA complementary to the RNA, an oligonucleotide which
specifically hybridizes to the cDNA or the RNA under stringent conditions, a primer set
capable of generating an amplification product of the cDNA complementary to RNA, and
an amplification product of the ¢cDNA .

129. An isolated composition comprising a blood sample from a test subject and a nucleic
acid molecule selected from one or more of the group consisting of RNA encoded bya
VNNI gene, cDNA complementary to the RNA, an oligonucleotide which specifically
hybridizes to the cDNA or the RNA under stringent conditions, a primer set capable of
generating an amplification product of the cDNA complementary to RNA, and an

amplification product of the cDNA.

130. The composition of claim 123, further comprising a nucleic acid molecule selected
from one or more of the group consisting of RNA encoded by one or more genes
selected from the group of genes consisting of CLEC4D, IL2RB, IL.MNB1, PRRG4,
TNFAIP6 and VNNI, cDNA complementary to the RNA of the group of genes, an
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oligonuclectide which specifically hybridizes to the cDNA complementary to the RNA of
the group of genes or to the RNA of the group of genes under stringent conditions, a
primer set capable of generating an amplification product of the cDNA complementary to

RNA of the group of genes, and an amplification product of the cDNA of the RNA of
the group of genes.

131. The composition of claim 124, further comprising a nucleic acid molecule selected from
one or more of the group consisting of RNA encoded by one or more genes selected
from the group of genes consisting of A.NXAS, IL2RB, LMNB1, PRRG4, TNFAIP6 and
VNN1, ¢cDN complementary to the RNA of the group of genes, an oligonucleotide which
specifically hybridizes to the ¢<DNA complementary to the RNA of the group of genes
or to the RNA of the group of genes under stringent conditions, a primer set capable of
generating an amplification product of the cDNA complementary to RNA of the group of
genes, and an amplification product of the cDNA of the RNA of the group of genes.

132. The composition of claim 125, further comprising a nucleic acid molecule selecied
from one or more of the group consisting of RNA encoded by one or more genes
selected from the group of genes consisting of ANXA3, CLEC4D, LMNB1, PRRG4,
TNFAIP6 and VNNI, cDNA complementary to the RNA of the group of genes, an
oligonucleotide which specifically hybridizes to the cDNA complementary to the RNA
of the group of genes or to the RNA of th group of genes under stringent conditions, a
primer set capable of generating an amplification product of the cDNA complementary to
RNA of the group of genes, and an amplification product of the cDNA of the RNA of the
group of genes.

133. The composition of claim 126, further comprising a nucleic acid molecule selected
from one or more of the group consisting of RNA encoded by one or more genes selected
from the group of genes consisting of ANXA3, CLEC4D, IL2RB, PRRG4, TNFAIP6 and
VNNI, cDNA complementary to the RNA of the group of genes, an oligonucleotide
which specifically hybridizes to the cDNA complementary to the RNA of the group of
genes or to the RNA of the group of genes under stringent conditions, a primer set

capéble of generating an amplification product of the cDNA complementary to RNA of
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the group of genés, and an amplification product of the cDNA of the RNA of the group of

genes. -

134. The composition of claim 127, further comprising a nucleic acid molecule selected
from one or more of the group consisting of RNA encoded by one or more genes
selected from the group of genes consisting of ANXA3, CLEC4D, IL2RB, LMNBI,
TNFAIP6 and VNNI, cDNA complementary to the RNA of the group of genes, an
oligonucleotide which specifically hybridizes to the cDNA complementary to the RNA of
the group of genes or to the RNA of the group of genes under stringent conditions, a
primer set capable of generating an amplification product of the cDNA corhplementary to
RNA of the group of genes, and an amplification product of the cDNA of the RNA of the
group of genes.

135. The composition of claim 128, further comprising a nucleic acid molecule selected
from one or more of the group consisting of RNA encoded by one or more genes
selected from the group of genes consisting of ANXA3, CLEC4D, IL2RB, LMNBI,
PRRG4, and VNNI1, ¢cDNA complementary to the RNA of the group of genes, an
oligonucleotide which specifically hybridizes to the cDNA complementary to the RNA of
the group of genes or to the RNA of the group of genes under stringent conditions, a
primer set capable of generating an amplification product of the cDNA complementary to
RNA of the group of genes, and an amplification product of the cDNA of the RNA of the

groﬁp of genes.

136. The composition of claim 129, further comprising a nucleic acid molecule selected from
one or more of the group consisting of RNA encoded by one or more genes selected from
the group of genes consisting of ANXA3, CLEC4D, IL2RB, LMNBI, PRRG4, and
TNFAIP6, cDNA complementary to the RNA of the group of genes, an oligonucleotide
which specifically hybridizes to the cDNA complementary to the RNA of the group of
genes or to the RNA of the group of genes under stringent conditions, a primer set

. capable of generating an amplification product of the cDNA complementary to RNA of
the group of genes, and an amplification product of the cDNA of the RNA of the group of

genes.
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137. An isolated composition comprising an isolated nucleic acid molecule of a blood sample
from a test subject, wherein the nucleic acid molecule is selected from one or more of the
group consisting of RNA encoded by an ANXA3 gene, cDNA complementary to the
RNA, an oligonucleotide which specifically hybridizes to the cDNA or the RNA under
stringent conditions, a primer set capable of generating an amplification product of the

cDNA complementary to RNA, and an amplification product of the cDNA .

138. An isolated composition comprising an isolated nucleic acid molecule of a blood sample
from a test subject, wherein the nucleic acid molecule is selected from one or more of the
group consisting 0 RNA encoded by an CLEC4D gene, ¢cDNA complementary to the
RNA, an oligonucleotide which specifically hybridizes to the cDNA or the RNA under
stringent conditions, a primer set capable of generating an amplification product of the

cDNA complementary to RNA, and an amplification product of the cDNA.

139. An isolated composition comprising an isolated nucleic acid molecule of a blood sample
from a test subject, wherein the nucleic acid molecule is selected from one or more of the
group consisting of RNA encoded by an IL2RB gene, cDNA complementary to the RNA,
an oligonucleotide which specifically hybridizes to the cDNA or the RNA under stringent
conditions, a primer set capable of generating an amplification product of the cDNA

complementary to RNA, and an amplification product of the cDNA.

140. An isolated composition comprising an isolated nucleic acid molecule of a blood sample
from a test subject, wherein the nucleic acid molecule is selected from one or more of the
group consisting of RNA enco&ed by an LMNBI] gene, cDNA complementary to the
RNA, an oligonucleotide which specifically hybridizes to the cDNA or the RNA under
stringent conditions, a primer set capable of generating an amplification product of the

c¢DNA complementary to RNA, and an amplification product of the cDNA .

141. An isolated composition comprising an isolated nucleic acid molecule of a blood sample
from a test subject, wherein the nucleic acid molecule is selected from one or more of the

group consisting of RNA encoded by a PRRG4, gene, cDNA complementary to the
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RNA, an oligonucleotide which specifically hybridizes to the cDNA or the RNA under
stringent conditions, a primer set capable of generating an amplification product of the

cDNA complementary to RNA, and an amplification product of the cDNA. .

142. An isolated composition comprising an isolated nucleic acid molecule of a blood sample
from a test subject, wherein the nucleic acid molecule is selected from one or more of the
group consisting of RNA encoded by a TNFAIP6 gene cDNA complementary to the
RNA, an oligonucleotide which specifically hybridizes to the cDNA or the RNA under
stringent conditions, a primer set capable of generating an amplification product of the

cDNA complementary to RNA, and an amplification product of the cDNA.

143. An isolated composition comprising a blood sample from a test subject and a nucleic
acid molecule selected from one or more of the group consisting of RNA encoded by a
VNNI gene, cDNA complementary to the RNA, an oligonucleotide which specifically
hybridizes to the cDNA or the RNA under stringent conditions, a primer set capable¢ of
generating an amplification product of the cDNA complementary to RNA, and an

amplification product of the cDNA.

144. The composition of claim 137, further comprising a nucleic acid molecule selected
from one or more of the group consisting of RNA encoded by one or more genes
selected from the group of genes consisting of CLEC4D, IL2RB, LMNBI1, PRRG4,
TNFAIP6 and VNN1, cDNA complementary to the RNA of the group of genes or the
complement thereof, an oligonucleotide which specifically hybridizes to the cDNA
complementary to the RNA of the group of genes or to the RNA of the group of genes
under stringent conditions, a primer set capable of generating an amplification product of
the cDNA complementary to RNA of the group of genes, and an amplification product of
the cDNA of the RNA of the group of genes.

145. The composition of claim 138, further comprising a nucleic acid molecule selected
~ from one or more of the group cohsisting of RNA encoded by one or more genes
selected from the group of genes consisting of ANXA3, IL2RB, LMNBI, PRRG4,
TNFAIP6 and VNNI, cDNA complementary to the RNA of the group of genes or the
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complement thereof, an oligonucleotide which specifically hybridizes to the c¢cDNA
complementary to the RNA of the group of genes or to the RNA of the group of genes
under stringent conditions, a primer set capable of generating an amplification product of
the cDNA complementary to RNA of the group of genes, and an amplification product of
the cDNA of the RNA of the group of genes.

146. The composition of claim 139, further comprising a nucleic acid molecule selected
from one or more of the group consisting of RNA encoded by one or more genes
selected from the group of genes consisting of ANXA3, CLEC4D, LMNBI1, PRRG4,
TNFAIP6 and VNNI1, cDNA complementary to the RNA of the group of genes or the
complement thereof, an oligonucleotide which specifically hybridizes to the ¢cDNA
complementary to the RNA of the group of genes or to the RNA of the group of genes
under stringent conditions, a primer set capable of generating an amplification product of
the cDNA complementary to RNA of the group of genes, and an amplification product of
the cDNA of the RNA of the group of genes.

147. The composition of claim 140, further comprising a nucleic acid molecule selected from
one or more of the group consisting of RNA encoded by one or more genes selected from
the group of genes consisting of ANXA3, CLEC4D, IL2RB, PRRG4, TNFAIP6 and
VNNI, ¢DNA complementary to the RNA of the group of genes or the complement
thereof, an oligonucleotide which specifically hybridizes to the cDNA complementary to
the RNA of the group of genes or to the RNA of the group of genes under stringent
conditions, a primer set capable of generating an amplification product of the cDNA
complementary to RNA of the group of genes, and an amplification product of the cDNA
of the RNA of the group of genes.

148. The composition of claim 141, further comprising a nucleic acid molecule selected
from one or more of the group consisting of RNA encoded by one or more genes
selected from the group of genes consisting of ANXA3, CLEC4D, IL2RB, LMNBI,
TNFAIP6 and VNNI, cDNA complementary to the RNA of the group of genes or the
complement thereof, an oligonucleotide which specifically hybridizes to the cDNA

complementary to the RNA of the group of genes or to the RNA of the group of genes
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under stringent conditions, a primer set capable of generating an amplification product of
the cDNA complementary to RNA of the group of genes, and an amplification product of
the cDNA of the RNA of the group of genes.

149. The composition of claim 142, further comprising a nucleic acid molecule selected from
one or more of the group consisting of RNA encoded by one or more genes selected
.from the group of genes consisting of ANXA3, CLEC4D, IL2RB, LMNBI1, PRRG4, and
VNNI, cDNA complementary to the RNA of the group of genes or the complement
thereof, an oligonucleotide which specifically hybridizes to the cDNA complementary to
the RNA of the group of genes or to the RNA of the group of genes under stringent
conditions, a primer set capable of generating an amplification product of the ¢cDNA
complementary to RNA of the group of genes, and an amplification product of the cDNA
of the RNA of the group of genes. |

150. The composition of claim 143, further comprising a nucleic acid molecule selected from
one or more of the group consisting of RNA encoded by one or more genes selected
from the group of genes consisting of ANXA3, CLEC4D, IL2RB, EMNBI1, PRRG4, and
TNFAIP6, cDNA complementary to the RNA of the group of genes or the complement
thereof, an oligonucleotide which specifically hybridizes to the cDNA complementary. to
the RNA of the group of genes or to the RNA of the group of genes under stringent
conditions, a primer set capable of generating an amplification product of the ¢cDNA
complementary to RNA of the group of genes, and an amplification product of the cDNA
of the RNA of the group of genes.

151. A primer set comprising a first primer, wherein the first primer is one of a set of primers
capable of generating an amplification product of cDNA complementary to RNA of
encoded by an ANXA3 gene, and a second primer, wherein the second primer primer is
one of a set of primers capable of generating an amplification product of cDNA

complementary to RNA of encoded by a VNN gene, or composition thereof.

152. A primer set comprising a first primer, wherein the first primer is one of a set of primers

capable of generating an amplification product of cDNA complementary to RNA of
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encoded by an ANXA3 gene, and a second primer, wherein the second primer primer is
one of a set of primers capable of generating an amplification product of ¢cDNA

complementary to RNA of encoded by a TNFAIP6 gene, or composition thereof,

153. A primer set comprising a first primer, wherein the first primer is one of a set of primefs
capable of generating an amplification product of ¢cDNA complementary to RNA of
encoded by an ANXA3 gene, and a second primer, whereiﬁ the second primer primer is
one of a set of primers capable of generating an amplification product of c¢DNA

complementary to RNA of encoded by a PRRG4 gene, or composition thereof.

154. A primer set comprising a first primer, wherein the first primer is one of a set of
primers capable of generating an amplification product of cDNA complementary to RNA
| of encoded by an ANXA3 gene, and a second primer, wherein the second primer primer
is one of a set of primers capable of generating an amplification product of cDNA

complementary to RNA of encoded by a PRRG4 gene, or composition thereof.-

155. A primer set comprising a first primer, wherein the first primer is one of a set of primers
capable of generating an amplification product of cDNA complementary to RNA of
encoded by an ANXA3 gene, and a second primer, wherein the second primer primer is
one of a set of primers capable of generating an amplification product of cDNA

complementary to RNA of encoded by a LMNB1 gene, or composition thereof,

156. A primer set comprising a first primer, wherein the first primer is one of a set of primers
capable of generating an amplification product of cDNA complementary to RNA of
encoded by an ANXA3 gene, and a second primer, wherein the second primer primer is
one of a set of primers capable of generating an amplification product of cDNA

complementary to RNA of encoded by an IL2RB gene, or composition thereof.

157. A primer set comprising a first primer, wherein the first primer is one of a set of primers
capable of generating an amplification product of cDNA complementary to RNA of
encoded by an ANXA3 gene, and a second primer, wherein the second primer primer is

one of a set of primers capable of generating an amplification product of cDNA
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complementary to RNA of encoded by a CLEC4D gene, or composition thereof,

158. A primer set comprising a first primer, wherein the first primer is one of a set of primers
capable of generating an amplification product of cDNA complementary to RNA of
encoded by an CLEC4D gene, and a second primer, wherein the second primer primer is
one of a set of primers capable of generating an amplification product of cDNA

complementary to RNA of encoded by a VNNI1 gene, or composition thereof.

159. A primer set comprising a first primer, wherein the first primei- is one of a set of primers
capable of generating an amplification product of cDNA complementary to RNA of
encoded by an CLEC4D gene, and a second primer, wherein the second primer primer is
one of a set of primers capable of generating an amplification product of cDNA

complementary to RNA of encoded by a TNFAIP6 gene, or composition thereof.

160. A primer set comprising a first primer, wherein the first primer is one of a set of primers
capabie of generating an amplification product of cDNA complementary to RNA of
encoded by an CLEC4D gene, and a second primer, wherein the second primer primer is
one of a set of primers capable of generating an amplification product of cDNA

complementary to RNA of encoded by a PRRG4 gene, or composition thereof.

161. A primer set comprising a first primer, wherein the first primer is one of a set of primers
capable of generating an amplification product of cDNA complementary to RNA of
encoded by an CLEC4D gene, and a second primer, wherein the second primer primer is
onc of a set of primers capable of generating an amplification product of ¢cDNA

complementary to RNA of encoded by a PRRG4 gene, or compasition thereof.

162. A primer set comprising a first primer, wherein the first primer is one of a set of primers
capable of generating an amplification product of ¢cDNA complementary to RNA of
encoded by an CLEC4D gene, and a second primer, wherein the second primer primer is
one of a set of primers capable of generating an amplification product of cDNA

complementary to RNA of encoded by a LMNBI gene, or composition thereof.
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163. A primer set comprising a first primer, wherein the first primer is one of a set of primers
capable of generating an amplification product of cDNA complementary to RNA of
encoded by an CLEC4D gene, and a second primer, wherein the second primer primer is
one of a set of primers capable of generating an amplification product of cDNA

complementary to RNA of encoded by an IL2RB gene, or composition thereof.

164. A primer set comprising a first primer, wherein the first primer is one of a set of primers
capable of generating an amplification product of cDNA coinplementary to RNA of
encoded by an IL2RB gene, and a second primer, wherein the second primer primer is
one of a set of primers capable of generating an ampliﬁcatiqn product of cDNA

complementary to RNA of encoded by a TNFAIP6 gene, or composition thereof.

165. A primer set comprising a first primer, wherein the first primer is one of a set of primers
capable of generating an amplification product of ¢cDNA complementary to RNA of
encoded by an IL2RB gene, and a second primer, wherein the second primer primer is
one of a set of primers capable of generating an amplification product of cDNA

complementary to RNA of encoded by a PRRG4 gene, or composition thereof,

166. A primer set comprising a first primer, wherein the first primer is one of a set of primers
capable of generating an amplification product of cDNA complementary to RNA of
encoded by an IL2RB gene, and a second primer, wherein the second primer primer is
one of a set of primers capable of generating an amplification product of cDNA

complementary to RNA of encoded by a LMNBI gene, or composition thereof.

167. A primer set comprising a first primer, wherein the first primer is one of a set of
primers capable of generating an amplification product of cDNA complementary to RNA
of encoded by an IL2RB gene, and a second primer, wherein the second primer primer is
one of a set of primers capable of generating an amplification product of cDNA

complementary to RNA of encoded by a VNN1 gene, or composition thereof,

168. A primer set comprising a first primer, wherein the first primer is one of a set of primers

capable of generating an amplification product of cDNA complementary to RNA of
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encoded by a LMNBI gene, and a second primer, wherein the second primer primer is
one of a set of primers capable of generating an amplification product of cDNA

complementary to RNA of encoded by a PRRG4 gene, or composition thereof,

169. A primer set comprising a first primer, wherein the first primer is one of a set of primers
capable of generating an amplification product of ¢cDNA complementary to RNA of
encoded by a LMNBI gene, and a second primer, wherein the second primer primer is
one of a set of primers capable of generating an amplification product of ¢cDNA

complementary to RNA of encoded by a TNFAIP6 gene, or composition thereof.

170. A primer set comprising a first primer, wherein the first primer is one of a set of
primers capable of generating an amplification product-of .cDNA complementary to
RNA of encoded by an LMNBI gene, and a second primer, wherein the second primer
primer is one of a set of primers capable of generating an amplification product of cDNA

complementary to RNA of encoded by a VNN1 gene, or composition thereof.

171. A primer set comprising a first primer, wherein the first primer is one of a set of primers
capable of generating an amplification product of ¢cDNA complementary to RNA of
encoded by a PRRG4 gene, and a second primer, wherein the second primer primer is
one of a set of primers capable of generating an amplification product of cDNA

complementary to RNA of encoded by a VNN gene, or composition thereof.

172. A primer set comprising a first primer, wherein the first primer is one of a set of primers
capable of generating an amplification product of cDNA complementary to RNA of
encoded by a PRRG4 gene, and a second primer, wherein the second primer primer is
one of a set of primers capable of generating an amplification product of ¢cDNA

complementary to RNA of encoded by a TNFAIP6 gene, or composition thereof,

173. A primer set comprising a first primer, wherein the first primer is one of a set of primers
capable of generating an amplification product of cDNA complementary to RNA of
encoded by a VNNI gene, and a second primer, wherein the second primer primer is one

of a set of primers capable of generating an amplification product of cDNA
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complementary to RNA of encoded by a TNFAIP6 gene, or composition thereof.

174, A test system comprising;
a) two or more blood samples wherein each blood sample is from a different test subject,
and
b) an isolated nucleic acid molecule of each the blood sample from a test subject, wherein
the nucleic acid molecule is selected from one or more of the group consisting of
RNA encoded by an ANXA3 gene, cDNA complementary to the RNA, an
oligonucleotide which specifically hybridizes to the cDNA or complement thereof, or
the RNA under stringent conditions, a primer set capable of generating an
amplification product of the cDNA complementary to RNA, and an amplification
product of the cDNA .

175. A test system comprising:
a) two or more blood samples wherein each blood sample is from a different test subject,
and _ .
b) an isolated nucleic acid molecule of each the blood sample from a test subject, wherein
the nucleic acid molecule is selected from one or more of the group consisting of
RNA encoded by a CLEC4D, gene, cDNA complementary to the RNA, an
oligonucleotide which specifically hybridizes o the ¢cDNA or complement thereof, or
the RNA under stringent conditions, a primer set capable of generating an
amplification product of the cDNA complementary to RNA, and an amplification
product of the cDNA .

176. A test system comprising:
a) two or more blood samples wherein each blood sample is from a different test subject,
and
b} an isolated nucleic acid molecule of each the blood sample from a test subject, wherein
the nucleic acid molecule is selected from one or more of the group consisting of
RNA encoded by an IL2RB gene, ¢cDNA complementary to the RNA, an
oligonucleotide which specifically hybridizes to the cDNA or complement thereof, or

the RNA under stringent conditions, a primer set capable of generating an
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amplification product of the cDNA complementary 10 RNA, and an amplification
product of the cDNA .

177. A test system comprising:

a} two or more blood samples wherein each blood sample is from a different test subject,
and

b) an isolated nucleic acid molecule of each the blood sample from a test subject, wherein
the nucleic acid molecule is selected from one or more of the group consisting of
RNA encoded by an LMNBI! gene, cDNA complementary to the RNA, an
oligonucleotide which specifically hybridizes to the cDNA or complement thereof, or
the RNA under stringent conditions, a primer set capable of generating an
amplification product of the cDNA complementary to RNA, and an amplification
product of the cDNA.

178. A test system comprising:

a) two or more blood samples Whérein each blood sample is from a different test subject,
and ' |

b) an 1solated nucleic acid molecule of each the blood sample from a test subject, wherein
the nucleic acid molecule is selected from one or more of the group consisting of
RNA encoded by a PRRG4 gene, cDNA complementary to the RNA, an
oligonucleotide which specifically hybridizes to the cDNA or complement thereof, or.
the RNA under stringent conditions, a primer set capable of generating an
amplification product of the cDNA complementary to RNA, and an amplification
product of the cDNA.

179. A test system comprising:
a} two or more blood samples wherein each blood sample is from a different test subject,
and
b) an isolated nucleic acid molecule of each the blood sample from a test subject, wherein
the nucleic acid molecule is selected from one or more of the group consisting of
RNA encoded by a TNFAIP6 gene, cDNA complementary to the RNA, an
oligonucleotide which specifically hybridizes to the cDNA or complement thereof, or
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the RNA under siringent conditions, a primer set capable of generating an
amplification product of the cDNA complementary to RNA, and an amplification
product of the cDNA.

180. A test systern comprising:

a) two or more blood samples wherein each blood sample is from a different test subject,
and

b) an isolated nucleic acid molecule of each the blood sample from a test subject, wherein
the nucleic acid molecule is selected from one or more of the group consisting of RNA
encoded by a VNNI gene, cDNA complementary to the RNA, an oligonucleotide which
specifically hybridizes to the cDNA or complement thereof, or the RNA under stringent
conditions, a primer set capable of generating an amplification product of the cDNA

complementary to RNA, and an amplification product of the cDNA.

181. The test system of any one of claims 173 through 180, wherein the test subject is being

screened for colorectal cancer. .
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«<110>

<120>

<130=>

<150>
<IB1s

<150>
<151>

<160>
<170>
<210>
<211>
«212>
L <213y

<220
<223>

<400>

SEQUENCE LISTING
GeneNews Corporation

METHCD AND APPARATUS FOR DETERMINING A PROBABILITY OF COLORECTAL
CANCER IN A SUBJECT

§1/123,798
2008-04-10

61/123,831
2008-04-11

80
PatentIn versgion 3.5
1

24
DNA

" mrtificial Seguence

5' Primer for ACTB gene

1

caccacacct tctacaatga getg

<210>
<211>
<212>
<2135

<220>
223>

<400>

2

22

DNA

Artificial Sequence

3' Primer for ACTR gene

2

acagcctgga tagcaacgta ca

<210>
<21l>
<212>
<213>

220>
223>

<400>

3

26

DNA

Artificial Sequence

probe for ACTB gene

3

aaccgcgaga agatgacccea gatcat

24

22

26



<210>
<211>
«<212>
<213>

<220>
<223>

<4 00>

4

20

DNA

Artificial Seqguence

5' primer for ACTB gene

4

accttctaca atgagctgeg

<210>
<211>
«212>
<213>

<220>
<223>

<400>

=

22
DNA
Artificial Sequence

3' primer for ACTB gene

5

ggtctéaaac atgatctggg tc

<210>
«<211>
<212>
<213>

<220>
<223>

<400>

3

20

DNA

Artificial Sequence

Probe for ACTB gene

3

aaggccaacc gogagaagat

<210>
<211l>
<212>
<213

<220
«223>»

<4Q00>

7

20

DNA

Artificial Seguence’

5' primer for ACTB gene

7

cacccagcac aatgaagatc

<210>
<211>
<212>
«<213>

8

20

DNA

Artificial Seguence

20

22

20

20



<220>
<223> 3' primer for ACTB gene

<4£00> 8
ctgettgetyg atccacatcet

<210> 9
<211l> 20
<212> DNA

<213> Artificial Sequence

<220>
<223> Probke for ACTB gene

<400> 9
atcattgctc ctectgageg

<210> 10
<211ls> 20
<212>, DNA

=213> Artificial Sequence.

<220>
<223> 5% primer for ANXA3 gene

<400> 10
gaaacatcty gtgactteeg

<210> 11
<211 18
<212> DNA

<213> Artificial Sequence

<220> .
<223> 3' Primer for ANXA3 gene

<400> 11
tectgggecate ttgtttgg

<210> 12
<21l> 21
<212> DNA

<213> Artificial Seguence

«220>
<223> Probe for ANXA3 gene

<400> 12
ttgactttqgg cagatggcag a

20

20

20

18

21



<210> 13

«<211> 21

<212>  DNA

«213> Artificial Sequence

<220
<223> 5' primer for ANXA3 gene

<400> 13
ggaacaaacg aagatgcectt g

<210> 14

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> 3' primer for ANXA3Z

<400>. 14
aagteaccag atgtttogga

<210> 15
<21l> 26
<212> DNA

<213> Artificial Seguence

<220>
<223> probe for ANXA3

<400> 15
atcttaacta ccaggacaag caggca

«<210> 16
«211l= 20
<212> DNA

«213> Artificial Sequence

<220>
<223> 5' primer for anxa3

<400> 16
ctaccaggac aagcaggcaa

«210> 17
<211> 19
«<212> DNA

<213> Artificial Sequence

21

20

26

20



<220>
<223> 3' primer for ANXA3Z

<400> 17
tteotgecate tgccaaagt

«<210> 18
<211> 22
<212> DNA

<213> Artificial Seguence

<220>
<223> probe for ANXA3

<400> 18
tccgaaacat ctggtgactt cc

<210> 18

<211l> 189

«212>. DHNA

<213> Artificial Seqguence

<220>
<223 5' primer for CLEC4D

<400> 19
ccatttaacc cacgcagag

<210> 20
<211> 20
«212> DNA

<213> Artificial Sequence

<220>
<223> 3' primer for CLEC4D

<400> 20
caggcecatt tatcttggtt

'«210> 21

<211> 23
«<Z12> DNA

«213> Artificial Sequence

<220>
«223> probe for CLEC4D

<400> 21
ctggcataag aatgaacccg aca

19

22

12

20

23



«<210> 22

211> 22

<212> DNA

<213> Artificial Seguence

<220»
<223> 5 primer for CLEC4D

<400> 22
toogaaacat ctggtgactt cc

<210> 23
<2il> 20
212> DNA

<213> Artificial Seguence

<220>
<223> 3' primer for CLEC4D

<400>: 23
tcctttcact ctcageccac

«<210> 24

<21is> 20

<212> DNA

<213> Artificial Seguence

<220>
<223> probe for CLEC4D

<400> 24
atgaccatca gcacggaagc

<210> 25

<211> 20

«212> DNA

<213> Artificial Sequence

<220>
<223> 5' primer for CLEC4D

<400> 25
. gggctgagag tgaaaggaac

<210> 26
<211i> 19
<212> DNA

<213> Artificial Seqguence

22

20

20

20



<220>
<223> 3' primer for CLEC4D

<400> 26
ccactgacct ttggeatte

<210> 27
<21l> 20
«212> DNA

<213> Artificial Seguence

<220>
<223> probe for CLEC4D

<400 27
atgaccatca goacggaage

«210> 28
<21l> 1%
«212>. DNA

213> Artificial Seguence

<220> '
<223> 5' primer for IL2RB

<4£00> 28
aaatctecca agcectocea

<210> 29

«211=> 19
<212> DNA

<213»> Artificial Sequence

220>
<223> 3! primer for IL2RB

<400> 29
aggcagatce attcectget

<210> 30
<21i> 21
<212> DNA

<213> Artificilal Seguence

«220>
<223> probke for IL2RB

<400> 30
ttgaaagaca cctggagttce g

19

20

21



<210> 31

«<211> 21

<212> DNA

<213> Artificial Seguence

<220>
<223> 5! primer for IL2RB

<400> 31
gacccacaga tgcaacataa g

<210> 32
<21%> 20
«<212> DNA

«213> Artificial Seguence

<220>
<223> 3' primer for IL2RB

<400>: 32
gcttetgott gagagtcage

«<210> 33
«211l> 20
<212> DNA

<213> Artificial Ssguence

<220
«223> Probe for IL2ZRRB

<400> 33
aaatctccca agecctceccac

<210> 34
<21i> 19
«<212> DNA

<213> Artificial Segquence

<220>
<223> 5' primer for IL2RRB

<400> 34
tggagaccca cagatgcaa

«210> 35
<211l> 20
<212> DNA

«<213> Artificial Seguence

21

20

20

19



<220>
<223> 3' primer for IL2RB

<400> 35
gcttctgett gagagtcage

<210> 36
<211l> 20
<212> DNA

<213> Artificial Sequence

<220>
<223> probe for IL2RB

«<400> 36
aaatctcocea agectecceac

<210> 37
<211> 21
<212>; DNA

<213> Artificial Seguence

<220>
<223> 5' primer for LMNBL

<400> 37
ggagtggttg ttgaggaaga &

<210 38
<211> 21
<212> DNA

«213> Artificial Seguence

<2205
<223> 3! primer for LMNB1

<400> 38
ctgagaaggce tcetgcactgt a -

«210>» 3%
<211l> 21
<212> DNA

«213> Artificial Seguence

«<220>
<223> probe for LMNB1

<400> 39
aaccccaaga gcatccaata g

20

20

21

21

21



<210> 40

<211l> 19

<212> DNA

<213> Artificial Sequence -

<220
<223> 5' primer for LMNBL

<400> 40
ctggecgaaga tgtgaaggt

<210> 41
<2L1l> 20
<212> DNA

<213> Artificial Sequence

<220>
‘«223> 3! primer for LMNBI1

<400>. 41
cttcctcaac aaccactceca

<210> 42
<211l> 22
<212> DNA

<213> Artificial Seguence

<220>
<223> procbe

<400> 42
sattctcagg gagaggaggt tg

<210> 43

211> 22

<212> DNA

<213> Artificial Sequence

<220>
<223> 5' primer for LMNBL

<400> 43
aggcgaagaa gagaggttga ag

<210> 44

<211> 21

<212> DNA .

<213> Artificlal Sequence

10

18

20

22

22



«220>
«223> 3' primer ofr LMNEBIL

<400> 44
cegotttect ctagttgtac g

<210> 48
<21l 20
<212> DNA

<213> Artificial Seguence

«220>
<223> prcbe for LMNBIL

<400> 45
tgtctecaag cocttcttec

<210> 48§

«21l> 22
«212>. DNA

«213»>  Artificial Seguence

<220>
<223> 5' primer for PRRG4

<400> 46
atgegggaga agaagtgttt ac

«210> &7
<211 21
«212> DNA

<213> -Artificial Seguence

<220>
<223> 3! primer for RRRG4

<400> 47
ctotggetie ctcataattg ¢

<210> 48
<211> 24
«<212> DNA

<213> Artificial Sequence

«<220>
<223> probe for PRRG4

<400> 48
ctettcacte cocggcaacct agaa

11

21l

20

22

24



<210> 49

<211> 20

<212> DNA

<213» Artificial Seguence

<220>
<223> 5' primer for PRRG4

<400> 49
tgetgetgga gtatttttug

«210> 50
<211l> 19
«<212> DNA

<213> Artificial Sequence

<220>
<223> 3' primer for PRRG4

<400>. 50
aatgatggag ggagtgtgc

<210> 51

<211l> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> prohe for PRRGE

<400> 51
gacatccatyg ctettcagece

<210> 52

<211> 20

<212»> DNA

<213> Artificial Sequence

«220>
<223> 5' primer for PRRG4

<400> 52
actcccggca acctagaaag

<210> 53

<211> 22

<212> DNA

<213> Artificial Seguence

12

20

19

20

20



«<220>
«<223> 3' primer for PRRG4

<d00> 53
gteagaaggc ccataacatc ta

«210> 54
<211> 20
«212> DNA

<213> Artificial Sequence

«220>
«223> probe for prrg4

<4Q00> 54
aacgattgeca ttttggcagg

<210> 55
<21%> 20
«212>.  DNA

<213> Artificial Sequence

<220>
<223> &' primer for TNFAIPE

<400> 55
gecctattget acaacccaca

<210> 56
<211i> 18
<212> DNA

<213> Artificial Sequence

220> )
<223> 3' primer for TNFAIP6

<400> 56
tgggaagcct ggagattta

<«210> 57
<21i> 23
«<212> DNA

<213> Artificial Seguence

<220>
<223> probe for TNFAIPS

<400> 57
aaggagtgtyg gtggcgtcett tac

13

22

20

20

19

23



<210>
<21l
<212>
<213>

<220>
<223

<400>

21

DNA
Artificial Seguence

5¢' primer for TNFAIPE

58

caggttgett ggctgattat g

<210>
<211>
<212>
<213>

<220>
<223>

<400>

59

20

DNA

Artificial Sequence

3' primer for TNFAIPE

59

ttgatittygga aacctecage

<210>
<211l>
212>
<213>

<220>
<223>

<400>

60

24

ONA

Artificial Sequence

probe for TNFAIPG

60

tggctttgtyg ggaagatact gtgyg

<210>
«21i>
<212>
<213

«220>
<223>

<400>

61

24

DNA

Artificial Seguence

5' primer for TNFAIP6

61

cattagacte aagtatggte ageg

<210>
<21li>
«212>
<213>

52

22

DNA

Artificial Seguence

14

21

20

24

24



<220>
<223» 3' primer for TNFAIP6

<400> 62
tccacagtat ctteccacaa ag

210> €3
<«21l> 22
<212> DNA

<213> Artificial Seguence

<220>
<223> yproke for TNFAIPG

«<400> €3
caggttgctt ggetgattat gt

<210> 64
<211> 20
<212>. DNA

<212> Artificial Seguence

<220 _
<223> 5' primer for VNN

«<400> 64
tgacaggaag tggcatctat

<210> &5
<211> 20
<212> DNA

«213> Artificial Seguence

<220>
«<223> 3' primer for VNN1

<400> &5
tactgetgge ataggaagtc

<210% 68
<211> 25
<212> DNA

<213> Artificial Sequence

<220>
<223> probe for VNN1

<400> 66
agaagaggga aaactcctoe toteg

15

22

22

20

20

25



«210> 67

«21l> 20

<212> DNA

<213> Artificial Sequence

"<220>
<223> 5' primer for VNN

<400> 67
ctggagaatt tcaggtgtca

<210> &8
<211l> 20
<212> DHNA

«213> Artificial Seguence

<220>
<223> 3' primer for VNN1

<400>. 68
atgcccagtc cttctecatac

<210> &9

<211> 25

<212> DNA

<213> Artificial Sequence

<220>
<223> probe for VNNl

<400> 69
actgacggac gcttgtttag tctga

<210> 70

<211l> 20

<212> DNA

<213> Artificial Seguence

<220>
<223> %' primer for VNNI

<400> 70
gtattcccaa cagcttggat

<210> 71

<211> 20

<212> DNA

«213> Artificial Sequence

16

20

20

25

20



«220>

223>
«400> 71
atagatgcea
<210> 72
<211l> 24
<212> DNA
<213>
«220>
<223 >
<400> 72

cttcctgtea

probe for VNN1

3" primer for VNNL

Artificial Seguence

catgagggtc aatttecttg catc

«210> 73
<21l>
<212>;

<213>

DNA
<400=> 73

accgcogaga
gtccacaccec
ggctcecggea
tcecategtgg
tatytgggeg
cacggcatcg
gagctgegtyg
aaggocaace
tacgttgeta
atggactccg
catgccatce
ctcaccgage
aaggagaagc
agctecteoo

gagcggttcc

1852

Homo saplens

cogegtecge
gccgecagcet
tgtgcaagge
ggegocecag
acgaggccca
' tcaccaactyg
tggctceccga
gcgagaagat
tceocaggetgt
gtgacggogt
tgcgtctgga
geggctacag
tgtgectacgt
tggagaagag

gctgeectga

cccgegagea
caccatggat
cggcecttegeg
gcaccagggcd
gagcaagaga

ggacgacatyg

.gJgageaccec

gacccaga?c
gctatcecty
cacccacact
cectggetgge
cttcaccacc
cgcecctggac
ctacgagetg

ggeactottce

17

cagagoctcg
gatgatatcyg
ggcgacgatyg
gtgataggtgyg
ggcatectca
gagaaaatct
gtgctgctga
atgtttgaga
tacgectcetg
gtgcccatet
cgggacctga
acggccgage
ttegagecaay
cctgacggec

cagccttect

cctttgecga
ccgegeteygt
ceoeoegage
gcatgggtca
ccétgaagta
ggcaccacac
ccgaggecee
cettcaacac
gcecgtaccac
acgaggggta
ctgactacct
gggaaatogt
agatggecac
aggtcatcac

tectgggeat

tccgecgeococo
cgtegacaac
cgtettocoe
gaaggattcc
ccecategayg
cttcotacaat
cetgaaccoce
ceccagecatg
tggcategty
tgececetecce
catgaagatc
goegtgacatt
ggctgcttce
cattggcaat

ggagtoecetgt

20

24

60
120
180
240
300
360
420
480.
540
600
660
720

780

200



ggcatccacg
ctgtacgceea
atgcagaagy
cctgagegea
cagcagatgt
aaatgettet
ttgegeagaa
fttetttttt
agtcggttgyg
ttgttgtttt
catcctaaaa
cacaggggay
ttogocttaa
tococotttt
gtggaggcag
cocttaaaaat
<210> 74

<2i1l>

«<212>
213>

DNA

<400> 74
gggtggggaa

gagcceggeyg
gagtcgagag
ccagegegga
ctegeacace
gtgggatatc

ctttagcceca

1634

saactacctt
acacagtgcet
agatcactgc
agtactcogt
ggatcagcaa
aggcggacté
aacaagatga
ttttttgget
agcgagcatc
tttaatagtc
gccaccccac
gtgatagcat
tactttttta
ttgtdécecca
ccagagetta

Jaaaaaaaaa

Homo sapiens

gettagagac
gcagcaggge
gceggaggay

gcacctgege

agtttcecaee

atggcatcta

tcagtggatg

caactccate
gtectggegge
cetggeaccc
gtggatcggce
gcaggagtat
tgacttagtt
gattggeatg
tgactcagga
cgccaaagtt
attccaaata
ttectetetaa
tgcttitegty
ttttgtttta
acttgagatg
dctgtacact

aadgazaaaa

cggtgaggga
gcggetteee
gggcaggagg
cegeggetga
accgegettt
tetgggttgg

ctgaagctat

18

atgaagtgtyg
accaccatgt
agcacaatga
ggctecatece
gacgagtcoyg
gegttacacc
gctttatttg
tttaaaaact
cacaatgtgg
tgagatgégt
ggagaatggc
taaattatgt
ttttgaatga
tatgaagget
gacttgagac

aaaagasaaa

gcagagetgyg

‘tttececgggg

aaggggtgcy
cacctteget
ggattagtgt
acaccgagga

tcagaaagca

acgtggacat
accctggeat
agatcaagat
tggectaget
goaoceotecat
cttteottgac
Ettettttgt
ggaacggtga
cocgaggactt
tgttacagga
ccagtectet
aatgcaaaat
tgagecettog
tttggtetcce
cagttgaata

aagaaaaaaa

ggegcctgtyg
cctggggceoeg
gtecgegatac
cgcagttigt
gatcteaget
acagtaagag

atcagaggaa

cogeaaagac
tgcocgacagy
cattgctcect
gtccaccttce
cgteocaccyc
aaaacctaac
tttgttttgg
aggtgacage
tgattgcaca
agtoecottge
cecaagteca
ftttttaatc
tgocdocect
ctgggagtgg
aaagtgcaca

aa

tacagggata
caatcaggtyg
ggacccggay

tegcagttta

caaggcaaag

attatccaga

ttggaactga

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

18006

1852

6l

120

18¢

240

300

360

420



tgagaaaatg
taaggéatat
tggccacttt
geagctaaag
aactaccagg
. gaagagtctt
gactttggea
agatgcocag
cactgagatc
aaatatcagc
agacttacty
actgcatcga
gtecagatoa
tteocctatat
aatctgtggt
cocaacaget
caacttotgt
ttaﬁtttaga
aaagatctyge
ttetacteca
aaaaaaaaas
<210>
<211l>

<212>
<213>

75

<400> 75
ctttgaaaaa

caatatgtaa

aabtatactct

1373
DNA
Homo sapiens

ctcatcagca
caagcagcat
gagcatctea
aaatccatga
acaagcaggce
ggagatgaca
gatggcagaa
attctctata
ctgtgtttaa
caaaaggaca
ttggecatag
geettgaagg
gaaattgacc
tcagcaatta
ggagatgact
ccaccttact
tceotaacagg

catctcatt
aactactate
ttaaatataa

azaa

gacttctttt
cattggtgtt

gggggaaaaa

ttctgactga
atggaaagga
tggtggcect
agggcegeggyg
azatgaagga
ttagttcega
gagatgaaag
aagcetggtga
ggagetttce
ttgtggacag
ttaattgtgt
gtattggaac
ttttggacat
aatcggatac
gaaccaagaa
tcttcteata
aatttteatt

tataatgtag

caacttatat

agcaagataa

gagctaactt
cgatctcaag

zaatagaaca

19

gaggtcaaat
gctgaaagat
agtgactcca
aacaéacgaa
tatctctcaa
aacatctggt
tetgaaagtg
gaacagatgyg
tcaéttaaaa
cataaaagga
gaggaacacyg
tgatgagttt
tcgaacagag
ttctggagac
gataatctce
ctatttaaga
gttetataac
cagetcataa
ttctgecttte

taaaaattgt

tcttatactg
taéﬁﬁctgaa

aattettgec

gcacagogge
gacttgaagy
céagcagtct
gatgecttga
gootattata
gacttocgga
gatgageate
ggracggaty
ctaacatttyg
gaattatctyg
coggockbttt
actctgaacc
ttcaagasagce
tatgaaatca
aaaggtccac
gaacaagcaa
aacaacaaca
atgazattga
aaagttaaga

tgcttttgtt

gtacetttct
tatattecee

gtectgaccea

agctgattgt
gtgatctete
ttgatgcaaa
ttgaaatctt
cagtatacaa
aagctcetgtt
tggecaaaca
aagacaaatt
atgaatacag
ggcattttga
tagocgaaag
gaataatggﬁ
attatggcta
cactcttaaa
gatgggottt
atataaacag
aaagcgatta
aaatggtatt
atctttatag

agaagtaaan

aatctcacta
tatccacaga

ttgaacaaga

480
540
GQQ
660
720
780
840
200
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620

1634

60
120

180



gactaattag

ceagctygata

tgcaagttgt
caagttagag
tgaagggagc
‘ttttcctctt
ggeecatetyg
tagacggctt
ggtggaccag
ctctcaggga
tgttecttgt
gasactcaga
agaatgtacg
ataatggtct
tgtgtgtata
ctttcttagt
ggaagaatag
tcttaaaatt
attgcaages
ctittttaatyg
gtggaatagt
aatttacttce
ttaaacaaag
teacctteac
ttecctttgy
ctggataaaa

gaatagaaaa

acaatgggge
cctteggtte
ttggtgactc
caccatgcaa
acctggaact
actgacaaca
atgaccatca
toctatttec
acgccattta
gaaaactgtyg
aactttgaag
aagtggtcct
tgegteattg
tttttatttt
gataaﬁgtgg
agtatttcaa
cgtgaataat
casagatggy
ctttaaagat
tcagtcatta
tctgaattat
ttactccace
tecotteaatt
attgttagtt
tatcacagga
tttcttaatt

taatcacatt

tagasaaaco
ttgectgtagt
atcacaactt
agctcaaaty
gttgtcctat
agaégtgggc
gcacggaagc
ttggacttag
acccacgeag
ttgttecttgt
caagtaggat
tgtgatggaa
gaacacagaa
gtttgattca
tttttgtatg
ggtgtttact
gcaatctectt

atattctaac

Ltgaaaccac

caattacatt
gctgttetac
caacacgttt
ctacagcaga
catgacagac
agttactggg
gtttgaagta

Ltcaacceat

20

tcaaagtaaa
tttoatctta
ttcacgctgt
catcaaagag
tgactggagsa
tgagaétgaa
tgagcagaac
agatgagaat
agtattetygy
ttataacéaa
ttgtaaaata
agagaaaaga
aacatgctgg
tteogagacaa
gtgtttgatg
tttcaattgg
tgtecattttt
tggtagtggt
atttttattg

gcatgaggaa

agatagaaaa

ttgcaaagca
ggaaaﬁaaaa
ccaggtgtge
gattactcga
acattgtatt

ttatacaaat

ctggaaggag
cttctecagtyg
aagagaggca
aaatcagaac
goecttocagt
aggaactgtt
tttattattc
gecaaaggte
cataagaaty
gataaatggy
cctggaacaa
azaaccaatt
Ltcatacage
catgtgtgta
gaaggaataa
tgtgcactga
cecottotes
geatoatttt
Ttigatgttt
aatttttcca
aaagtccaaa
agaagtcttt
toceoecagaa
ttcattagag
cctecattact
cgtgttigea

tgttaatgtt

geatgoatoo
totgttttat
caggagtgea
tgaaaagtge
ccaactgeta
cagggatgég
agtttctgga
agtggoygtty
aaccogacaa
ceotggaatga
cattgaacta
agaataaggc
gtttttagte
totgtgtgtg
tottteotttyg
atgcatgtat
gactcttage
taaccceaaat
cattttcaga
gaacaacagt
tgecotttaaa
gtaagacacc
gocaaaggge
ataacataca
tégctaacga
ttattaattt

tctttagage

240

300

360

420

480

600

660

720

780

840

200

260

1020

1080

1146

1260

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800



Lgtataacta
tttctggtge
gtggtettte
<210>
C<2ll>

212>
«213>

76
4045
DNA

<400> 76

gragccagag
ggagagcgeyg
ctgﬁggatgt
tgeeeaetgge
tctacaacte
ctﬁcctgcca
tcececegtgag
aactgaccac
gggtgatgge
ccctcoccaagt
ccteococacta
cetgggagyga
'cgctcaccéc
tcacgacetyg
ggaaggacac
teatcatett
toctgaagty
gaggagacgt
Qcctggoacc

tcctgcagea

tagtttgaac
atgaaacatt

ttasaaazaa

Homo sapiens

ctcagcaggyg
cgetgocace
aatggeggec
tacctettgyg
gagagccaac
agtccatgcec
tesageatec
agttgacatc
catccaggac
tgtccacgtyg
ctttgaaaga
ggcdoccctg
agacacccag
gagcccetygyg
cattcegtog
agtgtacttg
taacacceea
ccagaagtgg
tgagatctcg

ggacaaggty

tagcaaggaa
aattgcaaag

aaaaaaaaaa

ceccrtggagag
geceeatgte
cctgectetgt
gcatctgeayg
atgtectgtg
tggceggaca
tgggecctgceca

tcaccctga
ttcaagceet
gagadccaca
cacctggagt

ctgactctca

tatgagtttc

agcroagooee
ctecggecacce
ctgatcaact
gacccctega
ctctettege
ccactagaay

cctgageccg

21

gttattgttt
ggcagtcaca

adaafadaasa

atggccacgyg
tcagccaggyg
cctggegtct

cggtgaatyy

tctggageca

gacggceggtg
acctgatcet
gggtgctgtyg
ttgagaacct
gatgcaacat
tcgaggcccyg
agcagaagca
aggtgcgggt
tggecttcay
tcctegtggg
gcaggaacac
agttcttttc
cettedeate
tgctggagag

catccttaag

tgacaaccag
tccaacttta

aaaaaasaada

tcoccageacce
cttecettect
gocectecta
cacttoecag
agatgggger
gaaccaaaca
cggagococa
cecgtgagyyy
tegectgatyg
aagctgggaa
gacgctgteco
ggaatggatc

caagogtotg

gacaaagcct

cctcagcecggg
cgggecatgy
ccageltgage
atcgtootte

ggacaaggtyg

cagcaaccac

aaattatgct
ataaaataty

aaa

9?99599§Ct
cggeoteocace
atcoctectec
ttcacatgct
ctgcaggaca
tgtgagotge
gattcteaga
gtgcgatgga
gbécccatét
atctecccaag
ccaggccaca
tgcetggaga
caaggcgagt
gcagcecttg
gcttftggct
ctygaagaagyg
tcagagcatg
égccctggcg
acgcagetge

tcgotgacca

1860

1920

1873

60
120
180
240
300
360
420
480
540
600
660
720
780
840
800
960

1020
1080
11490

1200



gctgetteac
cctgccaggt
ccggggeace
cctactgeac
goocoageed
cttetttgea
caggagtccce
gggaggaggt
ctgggeagayg
tgtccectcca
étggggggca
tcagtécact
cccccaceea
gtectgetge
ctcgttaatc
cagctattea
ctgggtttte
cgtgetttec
cccactgecece
catccectte
cetetgttge
acttcectga
aatctgccag
cctggagaaa
ctgectgtatce
cctgetgeat

cectggagte

caaccagggt
gtactttact
cacagggtcet
ctreceoteo
cecaagcact
agaaagagtc
agacctggtyg
coctgacget
ggagttcagg
agaactccag
ggcagctygee
gctgaggaca
gtcctgcacé
ccgagccagg
acaggatcee
ccaatateag
tgceogagee
aaaacccaaa
tcagecceac
tgecaatecte
acatgctatt
ctcttcaagt
aaacttctag
gaggccctgt
tttaatgcotg
cttoccacag

cgaggeccag

tacttcttet
tacgacceet
teéececaac
agggatgacc
geeeetgggg
cccagagact
gatttteage
ggccccaggy
gcecttaatyg
ggtcaggace
tgetetgege
ctecagtgtec
cttggtecat
aactgtgﬁgt
acgaatttag
teeotegegge
tcectecttec

tatggccacyg

ttetcagect

cetacegtec

caoctgggact
gccggttttg
cgtcagtget
tactattcect
gggeccaagt
tggcttecaca

gcagcagccc

22

tcecaccteoee
actcagagga
coetgeagad
tgctgctett
gcagtggggce
gggacecaea
caccocctga
agggagtcag
ctcgéctgcc
caactcactt
cgagootoag
agttgcageot

ccatttccaa

gttgeagggy

gcotecagaage
tctecaggygc
ctceoectece
ctcéééétcg
ggtacttgta
tcoctgageca
gctgtgcget
ctteteetygy
ggagggagaa
ttgggatcte
aagggcacag
gacccécaag

cgcctagtgg

ggatgccttyg
agaccotgat
tetgtecaggg
ctccoccagt
cggtgaagay
geooetggygy
gectggtgetg
tttececctgg
cctgaacact
ggtgtagaca
aaggaccctg
ggacttetec
acctecactg
ggcagtaact
atogotoote
tcectgeocct
cgtccacagg
gttcaaaace
ectecggtgt
ctcagagctce
cceecteate
agggaagcac
gctgteaggg
tgaggectca
atécccccoac
agaagctgat

tgggccectga

gagatagagy
gagggtgtgg
gaggacgacy
ctecteggty
aggatgeocc
cotoogaccc
cgagaggctg
tceaggecte
gatgoctact
gatggccagyg
ttgagggtcc
accoeggatgg
ctgectecegg
coecaactog
tccageocotyg
gacctcttee
gecageetgag
ttgcacaggt
cgtgtgggga
cctcacaccc
taggtgacasa
tgeectocott

accoagggeg

gagtgettgg

aaagtggatg

ggggagtaaa

tgetgecagsg

1260

1320

1380

1440

1620

1680

1740

1800

1860

1820

1980

2040

2100

2160

2220

2280

2340

2400

2460

2580

2640

2700

2760

2820



cctygggacct
acactggecct
gacacagtgce
cctcgtctgg
ggtotggcat
tttcctaggce
ceccecagtecec
teacagotga
ggggtttggc
caactctgte
acaaggetec
ggaccﬁtggg
aggattoetyg
tgggtctatyg
ctgaatgttt
taatcectcte
cactttggga
acatatgtat
ttecottaata
asatctttgt
acaaaataag
<210>
<21l>

<212>
«213>

77
2882
DNA

<400=> 77

cccactgeeco
ccagaagggc
ccaacaccce
geteeotygcy
goececetect
agatcacgtt
agctaactot
ttgggcacct
accaagctct
ttgggecgttt
acaagcegttyg
ttcccaatac
ttgoctttat
ccttgaaaaa
cagaccacaa
tgcaagtcgy
ggcteccact
ctatacatcc
ttttttettt
tactetgtaa

tacaatgcaa

Homo sapiens

ccteccactgg
agctccacag
gtcgtatacc
cotgacatte
gcaagggget
gcaatggctc
gacctgggayg
gacoacacge
gtccaatcag
gaactcaggg
agecctitggaa
aaaaatacct
atccaaaata
agctgaatta

ggggctccac

rotecttate

tettgggagy

gtatctttta

aagtcagttc

atgaaaazaac

caaaa

aggggtetac
ggcagggect
ctggatgaac
agacagagag
caaccoecta
aaacaacatt
coctcaggeca
coeeacagge
gtaggctggg
agggagygccc
aggtagacaa
actgctgaga
aactccectt
ttggacagtc
acctttgectg
ccceeccaaatg
gttacatttt
atgatcegtyg
attttecgttg

ccattttege

tetgeagete
cattattftt
gaattaatta
geagagteee
cooogacese
ccaccceage
cctgcactta
tetgaceage
ccotgaactag

ttgggageag

gcgttgagec

gggctgctga
tcttgaggtt
Teacctoety
tgtgttctgg
gaaattgtat
ttaagtcetta
tgtaccator
aaatacattt

tataaataaa

- gtgcagectyg agaggaaaca aagtgctgeg agcaggagac.ggcggcggcg

tgggecteca gtecacccteg tettgeattt tccocgegtge gtgtgtgagt

gttttottac aaagggtatt tegegatcega tcgattgatt cgtagttcoce

23

agggactygge
cactgecccea
cctggoacca
gtgcccatta
tocacgtate
aggacagtga
caggccttge
agcctatgag
ccaatcagat
thcttgtgg
actaagcaga
ceatttggte
gtctgagtet
ccatagggtc
ggcaacctac
ttgectteteo
atcatttgtg
ttgtgattét
atttaaagaa

aggtaactgt

cgaacectgo

gggtgtgtgt

cccogogege

2880

2940

3000

3060

3180

3240

3300

3360

3420

3480

3540

3800

3660

3720

3780

3840

2500

3960

4020

4045

60

120

180



ctttgecctt
acgocagegt
ccectgecgte
cgcccgecat
ccaccacgec
agctcocaatga
gcgegctgcea
tcaaggeget
gogagegege
teoctcaacta
atgaagcagc
gtttaéaggg
ctgcagccaa
gteagagect
agaccagaag
atgagtacaa
ggctgtatasa
catcagagat
tgagaattga
tggaaaggat
tgctgacaga
atgactatga
ggaaactctt
tgacagtatc
gggttgatgt
ccactggaaa

acacttctga

tgtgctgtaa
ctggacgtga
ccectecttat
ggcgactgceg
gectgagecoes
ccggcetggeg
gctgcaggtyg
ctacgagace
caagctgcag
tgctaagaag
actgaattcg
agattfggag
zaaacagtta
tactgaggac
gaagcatgaa
gctggegcaa
ggaggageryg
gaataéttct
gagcctttca

caagaatta
caaagagaga
acagcttctt
agaaggcgaa
cegagcatee
ggaagaatcé
tgtttgeate

acaggatcaa

tcgagcteccee
gcgecaggteg
cacggtoceog
accocegtge
acgcegoctgt
gtgtacatcg
acggagegey
gagctggeog
atcgagcetgg
gaatctgate
aaagatacag
gatctgaagg
gcagatgaaa
ttggagtttc
acgcgettgyg
goocttcatg
gagcagactt

actgtcaaca

{Lcccagettt

gaggacttgc
gagatggcgyg
gatgtaaagt
gaagagaggt
tcaagtcgta
gaggcgagta
gaagaaatig

ccaatgggag

gccatccecag
ccggttigtyg
ctegeggect

cgceygeggat

cgecggcteca -

acaaggtgcg
aggaggtgcy
acgcegegacg
gcaagtgeaa
ttaatggEgc
ctettgotac
atcagattge
ctttacttaa
gcaaaagcat
tagaggtgga
agatgagaga
accatgccaa
gtgceaggga
ctaatctaca
ttgctaaaga
aaataaggga
tagcecctgga
tgaagctgte
gtgtacgtac
gtagtgttag
aﬁgttgatgg

gctgggagatl

24

gtgecttctec
cctteocggteco
cgeegeesey
gggcagoage
ggagaaggag
cagcctggayg
cggeegtgag
cgegotegac
ggcggaacac
ccagatcaag
tgecacttggt
ccagttggaa
agtagatttg
gtatgaagag
ttectgggegt
gcaacatgat
acttgagaat
agaactgatg
gaaagagtct
aasagacaac
teaaatgeag
catggaaatc
tocaageoocot
aactagagga
catctctcat
gaaatttatc

gatcagaaaa

gttectctaa
cecgettegeo
ctgteoteoge
gotggeggec
gagctgogeg
acggagaaca
ctcaccgged
gacacggaca
gacgagetge
ctteogagaat
gacazaaaaa
gcctcecttag
gagaatogtt
gagattaacg
caéattgagt
geocaagtga
gecagactgt
gaaagcoogcoa
agagcatgtt
tctegtcegea
caacagotga
agtgcttaca
tettecegty
Aagcggaaga
tcecgecteoag
cgcettgaaga

attggagaca

300
360
420
480
540
500
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740

1800



catcagtcag
tttgggetge
agaactegtg
aggttgctca
aagaagcagce
catccaatag
gtatggtaat
tatttccttt
ctgaaagttt
cactgaactt
tgtaﬁgtgtg
ctgtgogtet
ctectgctata
ctttigtact
atrttgtaag
acaaazacttg
ggagggaggt
gatagtgtaa

at

<210>= 78
<211>
<212>

<213>

<400> 78
ccocggaccga

aggcoctiad

gegtogeoga

aagaagagec

2015
DNA
Homo sapiens

ttataaatat
aaacgctggt
gggcactgge
aagaagtaca
tggagtggtt
aagctgtgca
ccttacctgt
atgtgaattt
tgtaaaagaa
aataactgﬁg
ttttttettt
tégtgtaatt
tataaaacgg
gaatttittt
aaggcaatat
gttttatggt
ggagggagdyg

cttgettaaa

ggeaggacct
caggtttgeg
ggtttgaggyg

tctggeccegg

acctcaagat
gtcacageca
gaagatgtga
gtetttaaaa
gttgaggaag
attatgtasa
atacagtgca
ttaagctgea
atcatgtcca
tactgttcgg
ttttttaagt
tgaagattgc
tgctgtgagyg
gtaataagca
taacctaatc
tacttcttct
aagggtttct

tttcttatgt

cacccegege

cgegggggec
cgcecggagac

gggectgetgyg

25

atgtgctgaa
geeooccaad
aggttatatt
caaccatacc
aactttteca
attttcaact
gagccttcte
aatctgatgg
tacactttgt
aaggggt£cc
tcttatgagg
cccatctaéa
gaggggaaaa
atcaaggtta
accatgtaag
cttagattcet
ctattaaaat

gacattaaca

gtgtteeceg
atccagacce
cgagggectg

aacatgtgeg

ggcaggcecayg
tgacctecatc
gaaaaattct
tgaagaagag
ccagcaégga
gtettcctea
agaagcacag
ccttaattte
tgcaagatgt
tcaaatittt
aggggagggt
ctageaatot
gcatttttca
taatttttﬁt
cactcetggat
taattcatga
gcattecgttyg

aatazaaaayg

ggcgeccctao
tgocggagagoe
geggocgaag

gggggacaca

actgttacaa
tggaagaacc
cagggagagyg
gaggaggagyg
acccoeaagag
aaataaagaa
aatattttta
ctttttgaca
gaattattga
tgactttttt
aaataaacca
cttcattatt
atatattgaa
taaaatagaa
gatggattec
goagegtoyy
tgtttittaa

ctotittaat

tgogaacooe
gaggcccgga
gaacogeeoc

gtttgtttga

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580
2640
2700
2760
2820
2880

2882

60
iza
180

240



cagttgccag
ggggtttect
tacatcaaaa
tectggagete
tgaggaagoc
ttcagctaaa
cctfctgact
ctatetttgt
aagggyggyagyg
attgccgcct
cagaaaacac
atttaéaaaa
tttgtgttatc
ggccaggagt
aaaaattacc
aggagaattg
ttccageocty
gaaaagaaga
gaagaagaag
caaggaatéa
gacctgaact
taagaagaaa
aaagagcata
tttettgtgt
ggetgggcege
tcacctgagy

agaatacaaa

actatgttta
cattgcgceaa
gaagaagcaa
tteacteceg
agagagattt
ggaccaacca
ggattaattg
gtcactaagt
cacagteoct
tctgtggagyg
agtgtttcac
tctatgtcte
ttgataggece
tegagaccag
taggcgtcat
ctegaacety
ggcgacagag
agaaaagaga
aagaagaaga
aggaagaata
tgatcattat
gcacttttet
ggtagaatta
tgaatattaa
agtggctcac
tcaggagttt

agaaattage

cgecttoctggt
gaggtccaaa
actttttcat
gcaacctaga
ttgtggatga
caaaatcaga
ctgetggagt
gtaataggct
ccatcafttt
éﬁgcaggatt
caccaccacc
tcccatctca
gggcatggtyg
cctggccaac
ggggcatgee
ggaggcagay
caagactcea
agaaggagaa

ccacaaaaga

agtccatgta

cagecttgata
gtaatgtttyg
gtgaactctt
aaaagcaagg
gecctgtaate
gagaccagee

cagacatgat

26

tctactcage
ggcttctaag
acatagacgc
aagagagtgc
agataaaacg
tggcaacaga
attttrggtt
acaacatoca
cagaagacct
accttcttat
atatectygygy
ctgactacct
gcteatgeot
atggtgaaac
tgtagtccecca
gttgcagtasa
tctcazaaat
ggagatgaag
catgactatc
ctgtaccaca
agagactttto
ttttaatggt
tggatcettt
atgtctaacc
ceageactet

tggccaacat

QQCQQQCQCC

caactgooca
catgcgggag
cttctgtata
aatgaagaac
attgecatttt
gagaaaatag
atttttggat
tgetetteag
gaggaggctg
gaacaggcag
cagcacaaasag
tgtecattttg
gtaatceccag
ceggtetota
cctacttggyg
gotgagatces
azaataaaas
gaggaggagg
caacttttta
gaagttotgt
tgactotata
tcaaaaaaaa
gtacagataa
attaagatta
gggagggata
ggeaaaaces

tetaatooca

cagttaccct
aagaagtgtt
atagatttga
tttgcaatta
ggcaggaata
atgttatggg
tacttggeta
cogtcotatga
ccttgtctee
tggecgctgac
gatttagggt
gtataagaaa
cactttggga
ctaasaattc
aggctgaagc
cgocactgea
aagaaagasa
aggagaagga
tgacaaactg
ctgecatcttyg

tacttgeagt

teotttcttat

aggttataga
tccaaagtca
ggtgogcgga
cgtetotaca

gctactgggg

300

360

. 420

480

540

600

660

720

780

840

SCo

960

1020

1480

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860



aggotgaggt gygagaatcg cttgaactcg ggaggtggag gttgtagtga ggcegagattg

tgoccattgea ctccaacctyg ggcgacagag tgagactoca tcotcaaaaaa aaaasaaaaa

aaaaaaaasa asagaaasaa aaaaaaaaaa caaaa

79
1440
DNA

«<210>
<211>
<212>
<213

<400> 79
cagtcacatt

cactacaact
tcaaggatgy
cggtgtgtac
ggeggtgtgt
aaaaatigga
cattgtgaag
ccgteteaat
tggtggegee
cgaagataac
gagtttttta
atatgacagt
agatgacatc
gacagctgga
aggaaaaaat
ccacttataa
tggaactect
aagceaataca
acctctcata
tcagtcattt

attttggaat

Homo sapiens

tcagccacty
gacgatatga
ggattcaagg
cacagagaag
gaatttgaayg
tttcatgtct
ccagggecca
aggagtgaaa
tttacagatc
caaétctgct
gattttgacec
taégatgatg
atcagtacag
ggtttccaaa
acaagtacta
aaaaaaaaaa
ttgatctcac
taatttaggyg
atcccactge
ttetatttgt

cetgetetat

ctctgagaat
tcatcttaat
at§gaatttt
cacggtctygg
geggecatct
gtgcigetgy
actgtggatt
gatgggatge
caaagcaaalt
actggcacat
ttgaagatga
teccatggett
gaaatgtecat
tcaaatatgt
cttctactag
aaggatgatc
tgttattatt
aaaattggaa
atagaaataa
ggtatatgta

gtacagttct

27

ttgtgagcag
ttacttattt
tcataacteo
caaatacéag
cgcaacttac
atggatgget
tggaaaaact

ctattgcotac

ttttaaatct

tagactcaag
ceecaggtiyge
tgtgggaaga
gaccttgaag
tgeaatggat
aaataaaaac
aazacacaca
aacatttatt
aatataggaa
caagcgttaa
tatatgtace

gtattatact

cecectaacag

ctettgotat

atatggcttg
ctcacctacg
aagcagctay
aagggcaéag
ggcattattyg
aacccacacyg
acaggcttec
tatggtcage
ttggctgatt
tactgtggag
tttctaagtg
cctgtateca
ttrttagoty
gtgtttatgt
tattattttt
actttaaacg
cattttcata
tatatotatt

Ltttaaatet

gctgﬁtactt
gggaagacac
aacgagcagc
cagaagctaa
aggcagecag
ttggatacee
attatggaat
caaaggagtg
caaatgagta
gtattcacct
atgttgaaat
atgagcttcc
atgecttcagt
aatccagtca
gaagatttag
tggaatcttt
ctaaatgtga
agaaaatgaa
tttttttett
tgeatttgaa

tgaactttat

1920
1980

2015

60
120

180

300
360
420
480
540
600
660
720
780
840
300
960

1020

1080

1200

1260



aaacattttc
attctatgat
gteattttca
<210>
<211>

<212>
<213>

80

DNA
<460> 80

cattggactt
tcteaagage
tgccecaatge
atctggacat
tgactocaga
tggaggacat
geoagacece
tggcaaatat
gcecgttaceca
accataagca
ttogtgacttt
tccatgatec
cagcttggat
tgggcatgag
gaagtggcat
agggaaaact
ggacttccta
ctgtettttt
tttgtcagaa
aagtgtacge

agatttgtac

3109

tgaaatcatt
atgaatgttt

taaatattgt

Homo gapiens

cagcatgact
cagctgccag
caccctaaca
tttggaagéa
agatgctatt
cccagaccect
agtacaagaa
tggggacaag
atacaacact
aaaccttitce
caataccacc
tgctgttacce
gaatgttttg
ggtcaattte
ctatgcacce
ccteocctcteg
tgccageagt
cgatgaattc
agatctcetge
tctaggggea

cctgttgaaa

gattattcta
tatgcattat

tgcaataaat

actcagttge
gacactttca
ccagtgtctc
gegatcacat
tatggctgga
gaagtaaact
agactcagct
aagccatgceg
gatgtggtét
atgggtgaaa
tttggaagtt

ttggtgaaag

ceacatttgt

cttgeatcoca
aattcttcaa
cgactggatt
atagaagcgc
acttttgtga
tgtcatttaa
tttgacggac

tgtaaaacga

caaaaacatg
ttaagcoctgt

atccttgaac

cagcttacgt
ttgcagctgt
gtgaggagge
cageagraga
acttcaacag
ggatceoctyg
goctggecaa
ataccagtga
ttgattctea
atcaattcaa
ttggcatttt
atttocacgt
cagctgttgsa
acatacatta
gagcatttca
cocacceate
tctcatecagg
agectecacagyg
gotacaaaat
tgcacactgt

ctaatttaaza

28

attttaaaca
ctetattgtt

ataaaaaaaa

ggcaattttyg
ttatgagcat
tttggcatta

tcagggtgceyg

ggactctetce

taataategt
gaacaactct
tecteagtgt
aggaasacty
tétacccaag
cacatgcttt
ggacaccaéa
attccactca
cecectcaaag
ttatgatatg
ccattcotoca
saacaaggaa
agttgcagyga
gtetgagaac
ggaaggygcygc

cacttgogygt

getgtaaaat
ggaatttcag

aagaaaaaaa

cttttctatg
gecagcegatat
atgaatcgga

catattattg

tacccatatt

aacagatttg
atctatgttyg
ccccctgatg
gtggcacget
gagoctgaga
gatatactct
gtattecccaa
gettgggeta
aaaatgacag
aagacagaag
gtggtgaact
tttaaaggca
aattatacag
ataccaaaty
tattatctac

gactcagety

1320

1380

1440

60

120

180

240

300

360

420

480

540

&00

660

720

780

840

806

960 .

1020

1080

1200

1260



aaacagectte
tettteoctga
ctgacggacy
ttgggaggte
caagaataat
ttgacttttt
tﬁggtccggg
caaacacaca
ttaaaasact
tatcacaaat
ataaaattta
tattcagetc
taaacaatac
aagcacctca
attaggatag
caacaggcac
agaagagﬁgg
tccaaaacta
aggeageect

tctactgta
gogtcctcaa
accattagat
tagatattta
cacaacécag
tgagcactaa
gcactgtgca

gccagcaasa

taccaggttt
ggtgttgctg
cttgtttagt
gtatgagaag
aatgctaata
ctctttttta
ttaatattat
cacaccagat
atatttgaac
cttttacgeca
cttacaagga
tgctgaaaaﬁ
attttgattc
gaatgtgact
accctaatte
aaagggagac

geetcagaag

tgagaaataa

ggcaaatgasa
atctgaaget
gactccaata
cattgaattc
atatagcatt
tgaaacaaca
tatcatagtg
aagcatgcecce

catcattttg

gaaatgttct
agtgazaatc
ctgaagccaa
gactgggeat
gttatagcac
tttgggataa
cctectagtat
aatatasact
attggtettt
gaagaaataa
ggctgctett
ttccaatgac
tcttgtgggt
gtatttggag
aatatgactg
cataaggaga
aaaccaacec

atttctattg

‘tcaaagaccee

tcaacaaaag
gacactctta
ctctggaatt
gtgtgtteta
tcatttaagc
ctgtgatgat
ttctgcacag

agacaaacat

cectecagtgg
agcttgecace
catcecggacce
caaatgette
ctattgtatg
tttaaaaaat
aagtgaatta
taataaatta
cttggacgtyg
aaactacégg
gttaccactt
tttgttigtt
tgataatgtc
acagggtctt
atgatcataa
cacagaggaa
tgccaacacce
tttaagteac
attoctgttco
goettacctgg
aagaaggatt
agaaaaccag
ttttagtaac
caaaatatct
ggacaattac
gagagcaagyg

ttttotggea

29

cactttcgga
tggagaattt
tétcttaaca
atcaggcctc
ctcattaagt
gatggatgag
ctagtttete
tetgttaatg
agctaattat
tagaaaacat
ttattatatt
tgctcittta
tecocaaaat
taaagaggta
aagaagaggc
ggacaactet
ttgatcocttgg
ccagtccatyg
ctcteocecac
taagaatatt
getgatggat
agagtcceccat
ageagaatct
ccecaactgac
atagtaccga
cacttgcagt

gatgttttte

acgcagtatg
caggtgtcaa

gtaactaotgt

acagcacaayg

tggtagaata
aaaagaaaga

ttatttaga
tagattttat
atcaaataag
aagaactatc

acgtatcact

gttttttacc

ttacatgttyg
agataaggte
gagtagggca

tacaagcta
actteccagec
gtactttgtt
cactactgtt
cagctggtet
tgatagtygaa
tttaagazat
cttgacatta
tgatagacte
taacagccat
agtgatctat

ctaaaaagta

1320

1380

14490

1500

1560

1620

1680

1740

1800

1860

1520

1980

2040

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880



ctatateate
catttgettt
ggaatcctca

ttgatgtgtt

caagaaatat
ttttcaagac
gagcaattet

ggtgataggce

ttgagtaaaa tecccttgttc
ctaatagaaa ataagaaagc
ctgtattcte atataatttce

ttgaattatt aaaaacttca

30

ttttggogtga cattaactga
ccataatgta tttagaaaca
aatgtaaaac agazaaacata

aaaacaaada

2940

3000

3060

3109



ACTB: actin, beta SEQ ID NO:73

i
61
121
181
241
301
361
421
481
541
601
661
721
781
841
801
961
io021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801

acogocgaga
gtocacacce
ggctecggea
tocatogtgg
tatgtgggeg
cacggcatocg
gagetgogtg
aaggccaacce
tacgttgecta
atggactccg
catgecateo
ctocacocgago
aaggagaage
ageteocteooe
gageggttoe
ggcatcoccacy
ctgtacgeca
atgcagaagy
cctgagoegea
cagcagatgt
aaatgcttet
ttgegcagaa
tttetttett
agteggttgy
ttgttotttt
catcctaaaa
cacaggggag
ttogoocttaa
tococeoootttt
gtggaggeag
cottaaaaat

cogegtoege
gecgecagoet
tgtgeaagge
ggoegecoecayg
acgaggocca
tcaccaactyg
tggctcecocga
gcgagaagalt
tecaggetgt
gtgacggggt
tgogtetggea
geggectacay
tgtgetacgt
tggageagag
getgeoetga
aaactacctt
acacagtgot
agatcactgc
agtactocegt
ggatcagecaa
aggceggacta
aacaagatga
ttettttgget
agcgageato
tttaatagte
gocaceocac
gtgatageat
tactttitta
ttgteceococeca
ccagggctta
gaaazaaaaa

ccecgogagea
caccatggat
cggcttogeg
gcaccagggc
gagoaagaga
ggacgacatg
ggagcacoae
gaceccagatc
gotatocotg
cacccacact
cotggotgge
cttcaceacy
cgoectggac
ctacgagetg
ggcactetce
caactccate
gtcoctggegge
cctggcacoee
gtggategge
gcaggagtat
tgacttagtt
gattggcatyg
tgactcagga
coccaaagtt
attccaaata
ttetoctetaa
tgetttegtg
ttttgtttta
acttgagato
cotgtacact
aaaaaaaaas

cagagecteg
gatgatateg
ggcgacgatyg
gtgatggtgg
ggcatcetca
gagaaaatet
gtgotgetyga
atgtttgaga
tacgoetety
gtgeecatet
cgggacctga
acggooegage
ttogagesag
cetgacggoc
cagoctteoot
atgaagtgtyg
accaccatgt
agcacaatga
ggoetocatoe
gacgagtecy
gegttacace
gectitatttyg
tttasaaact
cactaatgtgg
tgagatgegt
ggagaatggce
taaattatgt
ttttgaatga
tatgaaggeot
gacttgagare
asaaanasas

FIG. 1A
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cctittgecga
cogogetegt
cocooceaggge
gocatgggtca
cocetgaagta
ggCRCCACAC
cogaggooce
cotteaacac
goecgtaccac
acgagggyta
ctgactacct
gggaaatoegt
agatggeoac
aggtcatoac
tectgggeat
acgtggacat
accotggeat
agatcaagat
tggceteget
gooectocat
ctttecttgac
ttetttttgt
ggaacggtga
cogaggache
tgttacagga
cecagtoetet
aatgcazaat
tgageccttceyg
tttggteteo
cagttgaata
aaaasasasa

toogeocgoec
cgtoegacaac
cgtetteocoe
gaaggattee
coaocatogag
cttotacaat
cctgaacece
cecageocatyg
tgogcatogty
tgocctecen
catgaagatc
goegtgacatt
gagctgettee
cattggcaat
ggagtoctgt
ccgeaaagac
tgccgacagy
cattgoetoect
gtcocoacette
cgtocaccge
aaaacctaac
tttgttttag
aggtgacagoe
tgattgecaca
agtecettge
cocaagteca
ttttttaate
tgecccococct
ctgggagtgy
aaagtgcaca
aa



ANXAZ: annexin A3 SEQ ID NO:74

1 gggtggggaa gottagagac

61
121
i81
241
301
361
421
481
541
601
661
721
781
841
801
861

1021
1081
1141
1201
1261
1321
1381
1441
is501
1561
1621

gagceccogygcy
gagtcgagag
ccagoygcgga
¢ctegecacace
gtgggatate
ctttageoecca
tgagaaaaty
taaggaatat
tggecactet

gcagotaaag:

aactacecagy
gaagagtett
gactttggea
agatgoccag
cactgagate
aaatatcagce
agacttactg
actgcatcga
gtccagateca
ttecctatat
aatctgtggt
coecaacaget
caacttgtgt
ttattttaga
aaagatcotge
ttetacteca
Aaaaaaaaaa

geagoeaggge
gecggaggag
gocacctgogoe
agtttecece
atggcatcta
teagtggatg
ctecatecagcea
caagcagecat
gagcatctea
aaatccatga
acaagecagge
ggagatgaca
gatggecagaa
attetcetata
ctgtgtttaa
caaaaggaca
ttggecatag
gococtigaagy
gaaattgace
tcageaatta
ggagatgact
ccaccttact
tectaacagyg
geatctoatt
aactactate
ttaaatataa
asaa

cggtgaggga gcagagctgg

goggcttece
gggcaggagg
ccgoeggoetga
acegegettt
tctgggttgg
ctgaagetat
ttetgactga
atggaaagga
tggtggeect
agggoegeggg
aaatgaagga
ttagttecga
gagatgaasag
aagetggtga
ggagetttoco
ttgtggacag
ttaattgtgt
gtattggaac
ttttggacat
aatcggatac
gaaccaagaa
tcttcteata
aattttcatt
tataatgtag
caacttatat
agcaagataa

FIG. 1B
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ttboocgyey
asggggtgeyg
cacettogoet
ggattagtgt
acagcgagga
tcagaaageca
gaggtoaaat
gotgaaagat
agtgactcca
aacaaacgaa
tatoteteaa
aacatctogt
tctgaaagty
gaacagatgy
tcaattaaaa
cataaaagga
gaggaacacy
tgatgagttt
tegaacagag
ttetggacac
gataatatec
ctatttaaga
gttetataac
cagetoataa
ttotgotite
tasaaattgt

ggegoctogtg tacagggata

cctggggeeg
gtegegateo
cgcagttigt
gatateageot
acagtaagayg
atcagaggaa
goacagoggc
gacttgaagy
ccagoagtet
gatgecttga
gectattata
gacttoecgga
gatgagcate
ggcacggaty
ctaacattty
gaattatcetg
ceggoctitt
actetgaace
ttecaagaage
tatgaaatca
aaaggtoecac
gaacaagoaa
aacaacaaca
atgaaattga
aaagttaaga
tgetttigtt

caatcaggtyg
ggacooggag
tegeagttta
cagggoaaag
attatccaga
ttggaactga
agetgattgt
gtgatctoto
ttgatgeoaaa
ttgaaatett
cagtatacaa
aagetotgte
tggccaaaca
aagacaaatt
atgaatacag
ggecattttga
tagocogaaag
gaataatggt
attatggeta
cactottaaa
gatgggeottt
atataaacag
aaagogatta
aaatggtatt
atetttatag
aaaagtaaaa



CLEC4D: C-type lectin domain family 4, member D (SEQ ID NO:75)

1 ctttgaaaaa

61
121
igl
241
301
361
421
481
541
601
661
721
781
841
201
861

i0z21
los1
1141
i201
1261
1321
1381
1441
1561
1561
i621
ie8l
1741
igol
1861
1s21

caatatgtaa
aatatactct
gactaattag
ceagetgata
tgcaagttgt
caagttagag
tgaagggage
tttteotett
ggoceatctyg
tagacggett
ggtggaccag
ctotcaggga
tgttecttgt
gaazctcaga
agaatgtacg
ataatggtct
tgtgtgtgta
ctttecttagt
ggaagaatag
tettaaaatt
attgcaagca
ctttttaatyg
gtggaatagt
aatttacttc
ttaaacaaag
tcaccttecac
ttecectttgg
ctggataaaa
gaatagaaaa
tgtataacta
tttetggtge
gtggtocttte

gacttcoctett gagcotaactt

cattggtott
gggugaasaa
acaatggggc
cctteggtta
ttggtgactc
caccatgcaa
acctggaact
actgacaaca
atgaceatcea
tectatttee
acgccattta
gaaaactgtg
aactttgaag
aagtggtect
tgcgtecattyg
tttttatttt
gataatgtyy
agtatttcaa
cgtgaataat
Caaagatggyg
ctttaaagat
tcagtcatta
tctgeattat
ttactocace
teccttecaatt
attgttagtt
tatcacagga
tttecttaatt
taatcacatt
tagtttgasac
atgaaacatt
ttaaaaaaaa

cgatctcaay
aaatagaacs
tagaaaaaco
ttgctgtagt
atcacaactt
agctcaaatg
gttgtoctat
agacgtggge
gocacggaage
ttggacttag
acccacgeag
ttgttettgt
caagtaggat
tgtgatggaa
gaacacagaa
gtttgattca
tttttgtaty
ggtgtttact
geaatctett
atattctaac
ttgaaaccac
caattacatt
getgttetac
caacacgttt
ctacagecaga
catgacagac
agttactggg
gtttgaagta
ttcaacccat
tagcaaggaa
gattgcaaag
aaaaaaaaza

tottatactyg
tattteotogaa
aattoettgeo
tcaaagtaaa
tttceatctta
ttcacgotgt
catcaaagag
tgactggaga
tgagagtgasa
tgagcagaac
agatgagaat
agtattotygy
ttataaccaa
ttgtaaaata
agagaaaaga
aacatgetygg
ttegagacaa
gtgtttgatg
ttteaattgg
tgtcattttt
tggtagtggt
atttttatty
gcatgaggaa
agatagazaa
ttgcaaagea
ggaaataaaa
ccaggtgtge
gattactoga
acattgtatt
ttatacaaat
gttattgtet
ggcagtecaca
aaaaaaaans

FIG. 1C
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gtacctttet aatctcacta

tatatteoce
gtectgacca
ctggaaggag
cttcteagtyg
aagagaggca
aaatcagaac
gecttocagt
aggaactgtt
tttattatte
gocaaaggtc
cataagaaty
gataaatggg
cotggaacaa
aaaaccaatt
tteatacage
catgtgtgta
gaaggaataa
tgtgeactga
ccocttotea
geatecattte
tttgatgtet
aattttteca
aaagtecaaa
agaagtottt
teccococagaa
ttcattagag
cctoattact
cgtgtttgca
tgttaatgtt
tgacaacoay
tecaacttta
aassaagzaa

tatccacaga
ttgaacaaga
gecatgcatce
toetgttttat
caggagtgoea
tgaaaaghbgc
ceaactgeta

cagggatggg

agtttctgga
agtggegttg
aaccogacaa
cctyggaatga
cattgaacta
agaataaggce
gtttttagte
tgtgtgtatg
tctttctttyg
atgcatgtat
gactettage
taacccaaat
cattttcaga
gaacaacagt
tgecotttaaa
gtaagacace
gecaaagggc
ataacataca
tagotaacga
ttattaattt
totttagage
aaattatget
ataagatatg
aaa



IL2RB: interleukin 2 receptor, beta (SEQ ID NO:76)
1 gcagoccagag

61
121
181
241
301
381
421
481
541
601
661
721
781
841
901
961

i021
io081
1141
1201
1261
1321
138l
1441
1501
1561
1621
1681
1741
1801
161
1921
1381
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821 -
2881
2941

ggagagcgeg
ctgtggatgt
tguecaetgge
tetacaacte
ctteoctgaeca
teccogtgag
aactgacecac
gggtgatgge
coctecaagt
ceteecacta
cetgggagga
cgetoacceg
tcacgaccetyg
ggaaggacac
tcatecateott
tectgaagey
gaggagacgt
geetggeaco
tcotgeagea
getgetteace
cctgecagat
coggggeace
coetactgcac
geeccagooes
cttetttgea
caggagtcocce
gggaggaggt
ctgggoaggg
tgteccteea
gtgggaggca
tcagtcoccact
cooccaccea
gtectgetge
ctogttaate
cagctatteca
ctgggtttte
cgtgectttoo
ceccactgeoee
catececcotte
cctetgttge
actiecctga
aatetgccag
cctggagaaa
ctgctgtate
cectgetgeat
ceetggagto
cctgggacet
acactggect
gacacagtge

cteagecagoy
cgctgocace
aatggoggce
tacetettgg
gagagoecaac
agtccatgoeco
tcaagecatec
agttgacatce
catcoccaggac
tgtecacgtg
ctttgaaaga
ggcccceotg
agacacocag
gagceacctgg
catteegtog
agtgtacttg
taacacccoca
ccagaagtgg
tgagatctoeg
ggacaaggty
caaccagggt
gtactttact
cacagggtct
cttoooctoee
ccecaageact
agaaagagtc
agaccetggtg
cectgacget
ggagttcagg
agaactcocag
ggcagetgco
gctgaggacea
gtoctgeaca
cocgagocagyg
acaggateee
ccaatateag
tgccecagee
aaaacccaaa
tcageceoccac
tgcaateccete
acatgetatt
ctottocaagt
aaacttctag
gaggecoetgt
tttaatgety
ctitoccacag
cgaggcoecag
cccactgoos
ccagaaggge
ccaacaceee

cectggrgag atggocacdyg tocccagoaco

geocecatgte
cetgotetgt
gcatetgeayg
atetectgtg
tggcoggaca
tgggoetgea
gtcaceotga
tteaageoect
gagacccaca
cacctggagt
ctgactctea
tatgagttte
agocagoose
cteggocace
ctgatcaact
gacccotega
ctotcttege
ecactagaag
ectgageeceg
tacttettet
tacgaccgoct
tocococeaace
agggatgace
gcoccetgggg
ccocagagact
gatttiecage
ggococcaggy
goocttaaty
gatcaggacce
tgctoctgege
ctcagtgteo
cttggtceat
aactgtotgt
acgaatttag
tectogoygge
tocteettes
tatggocacy
ttocteageoot
coctaccgtoe
cecetygggget
googgttttg
cgteagtget
tactattcet
gggccocaagt
tggcttocaca
gocageageos
cctecactgy
agctccacag
gtegtatace

tcagecaggg
cetggegtet
cggtgaatgy
tectggageoea
gacggeggtg
acctgatoct
gggtgetaty
ttgagaacct
gatgoaacat
tegaggeoeeg
agcagaagca
aggtgcgggt
tggeoctteag
tectegtggg
goeaggaacac
agttctttte
cotteeoete
tgoetggagag
catcottaag
tecacectece
actcagagga
cocetgeagee
tgotgeotett
gecagtgggge
gggacocccca
cacecectga
agggagtoag
cteguctgee
caactcactt
cgagectoay
agttgecaget
ceatttocas
gttgcaggag
gctecagaage
tetecaggge
ctoooctoes
cteceoctog
ggtacttgta
tocctgagooa
goctgtgogot
cttotectgg
ggagggagaa
ttgggatecte
aagggocacay
gacecacaag
cgectagtay
aggggtcete
ggcagggoct
ctggatgaac

FIG. 1D (part 1/2)
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cttoctteoet
goeoctocte
cacttoocay
agatgggget
gaaccaaacc
eggaguecea
cegtgaggoy
togectgaty
aagctgggas
gacgoetgtec
ggaatggate
caagaectetyg
gacaaagoct
cctcageggg
cgggocatgg
ccagotgage
atogtoettco
ggacaaggtyg
cagcaagoac
ggatgoectty
agaccotygat
tetgteaggg
ctocecocagt
cggtgaagag
geceotgggy
goctggtgety
ttteoceotgg
coctgaacact
ggtgtagaca
aaggacactg
ggactteteo
acctocacty
ggcagtaact
atoegoetocte
toeetgoeoct
cgtocacagy
gtteaaaacc
coetocegogtgt
ctoagagotc
ceceectoate
agggaagoac
gotgteagygys
tgaggoctca
atcecceoccac
agraagetgat
tgggocctga
tctgeageote
cattattttt
gaattaatta

ggggaggact
eggctecace
atectoctoo
ttcacatget
ctgeaggaca
tgtgagetge
gattetcaga
gtogcgatgga
goeoceeatot
atctoccaagy
cocaggocaca
tgoctggaga
caaggoegagt
geagoccttyg
gettttgget
ctgaagaagg
tcagageatyg
agocotyggeyg
acgeagetge
tegetgaccea
gagatagagy
gagggtgtgg
gaggacgacy
ctectegatyg
aggatgeoeooo
ectococacee
cgagaggctyg
tecaggecte
gatgoctact
gatggocagy
ttgagaggtec
accoggatgg
ctgetoooegy
focgaacteo
tecagooctyg
gacctottoo
gcageotgay
ttgeacagat
cgtgtgggga
coteacacod
taggtgacasa
tgectecctt
acccagggeyg
gagtgettog
anagtggatg
ggggagtaaa
tgetgecagy
agggactgge
cactgocecea
cctggcaceca



3001
3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3861
4021

cctegtetgg
ggtctggeat
tttoetagge
caecagteee
tcacagotga
ggggtttgge
caactetgte
acaaggctece
ggaccttggy
aggattcetg
tgggtctatyg
ctgaatgttt
taatcetete
cactttggga
acatatgtat
tteecttaata
aaatcetttgt
acaaaataag

getecoectgeg
gcccocctect
agatcacgtt
agctaactct
ttygggecacct
accaagctcet
ttgggogttte
acaagegtty
tteecaatac
ttgectttat
cocttgaaaaa
cagaccacaa
tgcaagtegg
ggcteaccact
ctatacatce
ttttttetet
tactctgteaa
tacaatgcaa

cctgacatte
gcaagggget
gcaatggcte
gacctoggag
gaccacacge
gtccaatcag
gaactcaggg
agcecettggaa
aaaaatacet
atccaaaata
agctgaatta
ggggctecac
teteocttate
tettgggagg
gtatectitta
aagtcagtte
atgaaaaaac
caaaa

acacagagayg
caaccoocta
aaacaacatt
ceoctcaggea
coccoacagge
gtaggetggg
agggaggeoec
aggtagacaa
actgetgaga
aactocoott
ttggacagte
acectttgeotyg
cocecaaaty
gttacatttt
atgatooegtyg
attttegttog
ccattttege

FIG. 1D (part 2/2)
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goeagagtooc
coocugaceec
cracoocage
cetgoactta
tectgaccage
cotgaactag
ttgggagoeag
gegttgageo
gggctgetga
tettgaggtt
teaccteocty
tgtgttetagg
gaaattgtat
ttaagtctta
tgtaccatot
aasatacattt
tataaataaa

gtgoccatta
tecacgtate
aggacagtga
caggectege
agoetatgag
cecaatcagat
gtgottgtgg
actaagcaga
ccatttggte
gtetgagtot
ccatagggte
ggcaacctag
ttgocttote
atcatttgty
ttgtgattat
atttaaagasa
aggtaactgt



LMNBI1: lamin B1 (SEQ ID NO:77)

i

61
121
181
241
301
361
421
481
541
6§01
661
721
781
- 841
901
961
1021
ioel
1141
1201
1261
1321
1381
ladl
1501
1561
le21
1681
1741
iso1l
igel
1821
1881
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881

gtgecagcety
tgggecteca
gttttecttac
ctttgecett
acgecagegt
coctgeoogee
cgocegeeat
ccaccacges
agctcaatga
gegegetgea
tocaaggeget
goegagegogc
tectcaacta
atgaagecage
gtttagaggy
ctgeagecaa
gtcagagoet
agaccagaag
atgagtacas
ggctgtataa
catcagagat
tgagaattga
tggaaaggat
tgetgacaga
atgactatga
ggaaactett
tgacagtate
gggttgatgt
ccactggaaa
acacttctga
catcagtcag
tttgggotyge
agaactocgtg
aggttgetea
aagaagcage
catccaatag
gtatggtast
tattteoottt
ctgaaagttt
cactgaactt
tgtatgtgty
ctgtgogtot
ctetgetata
cttttgtact
attttgtaag

acaaaactty

ggagggaggt
gatagtgtaa
at

agaggaaaca
gtcacceoteg
aaagggtatt
tgtgectgtaa
ctggacgtga
cectecottat
ggcgactgeg
getgageeoee
coggetggeg
gctgcaggtg
ctacgagace
caagctgeag
tgctaagaag
actgaatteog
agatttggayg
aaaacagtta
tactgaggac
gaagcatgaa
gectggogcoaa
ggaggagetg
gaatacttet
gagccettteca
tcaagaatta
caaagagaga
acagcttctt
agaaggcgaa
ccgagcatce
ggaagaatca
tgtttgcatc
acaggatcaa
ttataaatat
aaacgcetget
gggcactgge
aagaagtaca
tggagtggtt
aagetgtgca
ccttacctgt
atgtgaattt
tgtaasagaa
aataactgtg
tttettettt
tggtgtaatt
tataaaacgg
gaatttttet
aaggecaatat
gtttecatggt

ggagggagyyg
cttgettaas

aagtgetgey
tcttgeattt
tegogatega
tegagetoce
gcgeaggteg
cacggtoccy
acccecgtge
acgegootgt
gtgtacatcy
acggagogeg
gagctggecg
atcgagetgg
gaatctgatoe
aaagatgeag
gatctgaagg
gcagatgaas
ttggagttte
acgecgctitgg
geceecttoaty
gagcagactt
actgtcaaca
tococagettt
gaggacttge
gagatggogy
gatgtaaagt
gaagagaggt
tcaagtegta
gaggcecgagta
gaagaaattyg
ccaatgggay
acectcaagat
gtcacageca
gaagatgtga
gtetttaaaa
gttgaggaag
attatgtaaa
atacagtgoa
ttaagotygea
atcatgtcca
tactgtteag
tetttttaagt
tgaagattge
tgctgtygagyg
gtaataageca
taacctaate
tacttettet
aagggttect
tttettatgt

agcaggagas
tocegegtge
toegattgatt
gecatoeucag
cegagtetgtyg
ctegeggect
cgoogeggat
cgoeggeteca
acaaggtgog
aggaggtgeg
acgogegacy
geaagtgcaa
ttaatggege
ctotigetac
atcagattge
ctttacttaa
geaaaageat
tagaggtgga
agatgagaga
accatgeccaa
gtgooaggga
ctaatctaca
ttgctaaaga
aaataaggga
tagooctgga
tgaagetgte
gtogtacgtac
gtagtgttay
atgttgatgg
getgggagat
atgtgctyaa
goococecaac
aggttatatt
caaccatacc
aacttttoca
attttoaact
gagccttete
aatctgatgg
tacactttgt
aaggggttoc
tcocttatgagg
cecatoctaga
gaggggaaaa
atcaaggtia
accatgtasy
cttagattct
ctattaaaat
gacattaaca

FIG. 1E
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ggcggcgycy
gtotgtgagt
cgtagttcoe
gtgottetoen
cotteggteo
cgoecgeooceg
gggeagoege
ggagaaggayg
cagcoctggay
cggeogtgay
cgegetaegac
ggcggaacac
ccagatcaag
tgcacttggt
ccagttggaa
agtagatttyg
gtatgaagag
ttetgggagt
gcaacatgat
acttgagaat
agaactgatyg
gaaagagtot
aaaagacaac
teaaatgcay
catggaaate
tecaageeet
aactagagga
catctetcat
gaaatttate
gatcagaaaa
ggcaggccag
tgacctecate
gaaaaattct
tgaagaagay
ccageaggoa
gtcttectoa
agaagcacag
cettaattte
tgcaagatygt
tcaaattttt
aggggagggt
ctagcaatct
geatttttea
taatttttst
cactotggat
taattcatga
geattegttyg
aataazaaag

cgaaceetge
gggtgtgtgt
coeogogege
gttoctetaa
cogettogec
stgtctoecge
gctggeggoee
gagetgogey
acggagaaca
ctocaccggoe
gacacgguce
graccagetge
cttoegagaat
gacaaaaaaa
gceccectocttagyg
gagaategtt
gagattaacyg
caaattgagt
geccaagbga
gecagactgt
gaaagcogea
agagcatgtt
toctegtegea
caacagctga
agtgcttaca
tettocoogty
aageggaaga
tecgootoag
egettgaaga
attggagacsa
actgttacaa
tggaagaace
cagogagagg
gagygaggagy
accocaagay
azataaagasa
aatattttta
ctttttgaca
gaattattga
tgactttttt
aaataaacca
c¢ttecattatt
atatattgaa
taaaatagas
gatggattoea
ggagggtogy
tgttttetaa
ctottttaat



PRRG4: proline rich Gla (G-carboxyglutamic acid) 4 (transmembrane) (SEQ ID

NO:78)

61
121
isl
241
301
361
421
481
541
601
661
721
781
841
201
861

i021
lo81
11431
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
ig01
1861
1821
1981

cocggaccega
aggeceettoee
goegtegecga
aagaagagod
cagttgoccag
ggggtttoct
tacatcaaaa
tctggagecte
tgaggaagoc
ttcagctasa
cettotgact
ctateetegt
aagogggagg
attgoegeooct
cagaaaacac
atttaaaaasa
tttgtgttat
ggccaggagt
asaaattacc
aggagaattg
ttoccagectg
gaaasagaaga
gaagasgaay
caaggaataa
gacctgaact
taagaagaaa
asagageata
tttettgtygt
ggotgggoge
tcacctgagyg
aaaatacaaa
aggetgaggt
tgecattgea
aaasaaaaaa

ggcaggacct
caggtttgeg
ggtttoaggag
tctggecogg
actatgttta
cattgegeaa
gaagaagcas
ttcactoooy
agagagattt
‘ggaccaacca
ggattaattg
atcactaagt
cacactcocet
tectogtogagyg
agtgtttcac
tetatgtete
ttgataggce
tcgagacecag
taggcgtcat
ctegaacctyg
ggcgacagag
agaaaagaga
aagaagaaga
aggaagaata
tgatcattat
gcacttitee
ggtagaatta
tgaatattaa
agtggctcac
tcaggagttt
agaaattagce
gggagaateyg
cteocaacety
Basaaaaaaa

caccoogege gtgttocoecyg

cgegggggec
cgooggagac
gggctgotgy
cgotectggt
gaggtcocaaa
acttttteat
gcaacotags
ttgtggatga
caaaatcaga
ctgetggagt
gtaatagget
ccatecattet
atgcaggatt
caccaccace
toccatetea
gggcatgaty
cetggocaac
ggggceatgec
ggaggcagag
caagactccea
agaaggagaa
ccacaaaaga
agtccatgta
cagettgata
gtaatgtttg
gtgaactctt
aaaagcaagg
gectgtaate
gagaccagoe
cagacatygat
ctigaacteg
ggcgacagagy
aaaaaaaaaa

FIG. IF

7110

atccagacco
cgagggoectyg
aacatgtgeg
tetactoage
ggoettctarg
acatagacgc
aagagagtgce
agatasaacy
tggcaacaga
atttttggtt
acaacatoca
cagaagacct
accttcttat
atatcctggy
ctgactacct
getecatgect
atggtgaaac
tgtagteeca
gttgcagtaa
tctcasaaat
ggagatgaag
catgereotate
ctgtaccaca
agagactttt
ttttaatggt
tggatocttt
atgtetaace
ccagoacttt
tggocaacat
ggcgggtgoeo
ggaggtggay

tgagactcca

aazaa

ggogoecete tgogaacoee

tgoggagage
goggecgaay
gogggacaca
caactgooca
catgcgggag
cttotgtata
aatgaagaac
attgeatttt
gagaaaatag
atttttggat
tgetottoagy
gaggaggoety
gaacaggoeag
cacacaaaag
tgtecattttg
gtaatcoccay
cogatetoeta
cctacttggg
gctgagatca
aaaatasaas
gRggaggaggy
caacttttta
gaagttcetgt
tgactotata
tcaeaaaaaaa
gtacagataa
attaagatta
gggagggata
ggcaaaacce
totaatcoca
gttgtagtga
tctoaaaaaa

gaggoeccgga
gaacogooes
gtttgtttga
cagttacoct
aagnagtgtt
atagatttga
tttgcaatta
gocaggaata
atgttatggy
tacttggeta
cegtotatga
cectetgtotee
tggcgctgac
gatttagggt
gtataagaaa
cactttggga
ctamaaatte
aggcetgaage
cgccactgea
aagaaagaaa
aggagaagga
tgacaaactyg
ctgcatettg
teaettgoagt
tetttoettat
aggttataga
teeaaagtca
ggtgogcgga
agtetotaca
getactgguy
ggegagattg
asaaasnzaa



TNFAIP6: tumor necrosis factor, alpha-induced protein 6 (SEQ ID NO:79)

1

61
121
181
241
301
361
421
481
541
601
661
721
781
841
g01
961
1021
1081
1141
1201
1261
1321
i381

cagtcacatt
cactacaact
tcaaggatgyg
cggtgtgtac
ggcggtgtgt
azaaattgga
cattgtgaag
cegtctcaat
tggtggegte
cgaagataac
gagtttttta
atatgacagt
agatgacato
gacagoetgga
aggaaaaaat
ccacttataa
tggaactecct
aageaataca
accteteata
tcagteattt
attttggaat
aaacatttte
attetatgat
gteattttea

tcagecacty
gacgatatga
ggattcaagg
cacagagaay
gaatttgaag
ttteatgteot
ccagggooca
aggagtgaaa
tttacagatc
caaatctget
gattttgace
tacgatgatyg
atcagtacag
ggtttccaaa
acaagtacta
aaaaaaaaaa
ttgatetcac
taatttaggy
atcccactge
ttetatttgt
cotgotoetat
tgaaatcatt
atgaatgttt
taaatattgt

ctotgagaat
tcatottaat
atggaatttt
cacggtotag
geggcecatoet
gtgctgetgy
actgtggatt
gatgggatge
Caragcaaat
actggecacat
ttgaagatga
teccatggett
gaaatgtcat
tcaaatatgt
cttetactgg
aaggatgatce
tgttattatt
aaaattggas
atagaaataa
ggtatatgta
gtacagttit
gattattcta
tatgeattat
tgcaataaat

FIG. 1G
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ttotgagesag
ttacttatte
tcataactoe
caaatacaag
cgeaacttac
atggatggcet
tggazgaaact
ctattgotac
ttttaasatoet
tagactcaag
cocaggttge
tgtgggaaga
gaccttgaag
tgcaatggat
aaataaaaac
aaaacacaca
aacatttatt
aatataggaa
caagcegttaa
tatatgtace
gtattatact
casaaacaty
ttaageetgt
atcottgaac

ccectancag
ctettgetat
atatggoettg
ctcacetacg
aagcagctag
aagggoagag
ggcattatty
aacccacacg
ccaggottac
tatggtcagc
ttggetgatt
tactgtgogag
tttotaagty
cctgtatoca
tttttagetg
gtgtttatgt
tattattett
actttaaacg
cattttcata
tatatgtatt
ttttaaatct
attttaaaca
ctetatigtte
acalkaaasaa

getgttactt
gggaagacac
AnCgagcage
cagaagoetaa
aggeagoecag
ttggataccc
attatggaat
caaaggagty
caaatgagta
gtatteacct
atgttgaaat
atgagoetteoe
atgotteagt
aatccagtca
gaagatttag
tggaatettt
ctaaatgtga
agaaaatgaa
tttttttott
tgeatttgaa
tgaactttat
gctgtaaaat
ggaatttoag
aaaaaasaaa



VNNI: vanin 1 (SEQ ID NO: 80)

i

6%
121
181
241
301
361
421
481
541
601
661
721
781
841
201
361
1021
ios1
1141
1201
1261
1321
i3s1
1441
1501
1561
ig21
1681
1741
1801
i8sl
i9z21
1881
2041
21031
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061

cattggactt
tcteaagage
tgccecaatge
atctggacat
tgactccaga
tggaggacat
gocagaccoc
tggcaaatat
geogttacca
accataagca
ttgtgacttt
tccatgatoec
cagcttggat
tgggcatgag
gaagtggcat
agggaaaact
ggacttceeta
ctgtottete
tttgtcagaa
aagtgtacgco
agatttgtac
aaacagcttce
totttectga
ctgacggacy
ttgggagett
caagaataat
ttgacttttt
ttggtccogy
caaacacaca
ttaazaaact
tatcacaaat
ataaaattta
tattcagete
taaacaatac
aagcacctca
attaggatag
caacaggoac
agaagagagyg
tccaaaacta
aggcagcoaet
ttotactgta
gggtectcaa
actattagat
tagatattta
cagcaactcag
tgagcactaa
geactgtgea
gocagecaaaa
ctatatcatce
catttgettt
ggaatcetoa
ttgatgtatt

cagcatgact

cagektgcecag
caccctaaca
tttggaagya
agatgctatt
cccagacoct
agtacaagaa
tggggacaag
atacaacact
aaacctttte
ceataccace
tgotgttace
gaatgttttyg
ggtcaattte
ctatgecacce
cctecteteg
tgccageagt
cgatgaatte
agatcteoetge
tctaggggea
cetgttgasa
taccaggttte
ggtgttgetg
cttgtttagt
gtatgagaag
aatgctaata
ctotttttta
ttaatattat
cacaccagat
atatttgaac
cttttacgea
cttacaagga
tgctgaaaat
atttigatte
gaatgtgact
accctaatte
aaagggagac
goecteoagaag
tgagaaataa
ggcaaatgaa
atctgaaget
gactcecaata
cattgaatte
atatagcatt
tgaaacaaca
tatcatagtg
aagcatgecc
catcattttg
caagaaatat
ttttcaagac
gagcaattet
ggtgatagge

actcagttge
gacactttea
ccagtgtete
gegateacat
tatggctygga
gaagtaasact
agacteaget
aagcecatgeg
gatgtogtat
atgggtgaaa
tttggaagtte
ttggtgaaag
ccacattigt
cttgeatoeca
aattcttcaa
caactggatt
atagaagege
acttttgtga
tgtcatttaa
tttgacggac
tgtaaaacga
gaaatgttct
agtgaaaate
ctgaagccaa
gactgggcat
gttatagcac
tttgggataa
cotcoctagtat
aatataaact
attggtettt
gaagaaatsaa
ggctgetett
ttecoaatgac
tettgtgogt
gtatttggag
aatatgactg
cataaggagsa
aaaccaaccc
atttctattg
tcaaagaccc
tcaacaaaag
gacactotta
ctetagaatt
gtgtgttota
tcatttaage
ctgtgatgat
ttoctgeoacagy
agacaaacat
ttgagtaaaa
ctaatagaaa
ctgtattcte
titgaattatct

cagettacgt ggcaattcty

ttgeagetgt
gtoaggagge
cagcagcaga
acttcaacag
ggateccccty
goctggocaa
ataccagtga
ttogattetea
atcaattcaa
ttggoatttt
atttecacgt
cagetgttga
acatacatta
gagcatttca
cocacccate
tetcatocagy
agetceacagg
getacaaaat
tgcacactgt
ctaatttaaa
cecteoagtgg
agcttgcaco
catceggace
caaatgette
ctattgtatyg
tttaaaaaat
aagtgaatta
taataaatta
cttoggacgty
aaactacyggg
gttagcactt
tttgtttgte
tgataatgte
acagggtott
atgatcataa
cacagaggasa
tgccaacacc
tttaagtcac
attoectgtte
gettacotgg
sagaaggatt
agaaaeccag
ttttagtaac
Caaaatatot
ggacaattac
gagagcaagy
ttttgtggea
teccecttgtte
ataagaaage
atataattic
aaaaactteas

FIG. 1H
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ttatgageat
tttggcatta
tcagggtgeg
ggactotote
teataatcgt
gaacaactet
tocteagtgt
aggaaaactyg
tgtacccaay
cacatgottt
ggacaccata
attccactea
coecctoaaay
ttatgataty
ccatteotgoa
aracaaggasa
agttgcagga
gtetgagaac
ggaagggegce
cacttgeggt
cactttogga
tggagaattt
tgtcttaaca
atcaggeoetc
ctcocattaagt
gatggatgag
ctagtbttcte
tctgttaatg
agctaattat
tagaaaacat
ttattatatt
tgctetttta
tececaaaat
taaasgaggta
aagasgagoge
ggacaactcet
ttgatottygg
ceagtcocatyg
ctctocecocac
taagaatatt
getgatagat
agagtoocat
agcagaatcoct
cocaactgac
atagtaccgsa
cacttgcagt
gatgttttte
tettgogtga
coataatgta
aatgtaaaac
ARJAACIALE

cttttctatyg
gcagegatat
atgaatogga
catattattg
taccoatatt
aacagatttg
atctatgttyg
cceectgatg
gtggcacget
gagectgaga
gatatactct
gtattcocasa
gottgggeta
aaaatgacag
aagacagaag
gtggtgaact
tttaaaggca
aattatacag
ataccaaatg
tattatectac
gactecagectg
acccagtatyg
caggtgtcaa
gtaactaetgt
acageacanyg
tggtagaata
aazagasaga
tttatttaga
tagattttat
atcaaataag
aagaactate
acgtatcact
gttttttace
ttacatgttg
azataaggtc
gagtagggca
ttacaageta
acttecagee
gtactttgte
cactactgtt
cagetggtot
tgatagtgasa
tttaagasat
cttgacatta
tgatagacte
taacageocat
agtgatctat
Ctaaaaagta
cattaactga
tttagaaaca
agaaaacata
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