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DETECTION OF NUCLEIC ACIDS FROM
WHOLE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a non-provisional utility patent
application claiming priority to and benefit of the following
prior provisional patent application: U.S. Ser. No. 60/724,
205, filed Oct. 5, 2005, entitled “DETECTION OF
NUCLEIC ACIDS FROM WHOLE BLOOD” by Zhi Zheng
etal., which is incorporated herein by reference in its entirety
for all purposes.

FIELD OF THE INVENTION

[0002] The present invention is in the field of nucleic acid
detection. The invention includes methods for detecting one
or more nucleic acids from whole blood, peripheral blood
cells, or plasma. The invention also includes compositions
and kits related to the methods.

BACKGROUND OF THE INVENTION

[0003] Samples of peripheral whole blood are easily
obtained from any of a wide variety of organisms, and thus
blood would seem to be a rich source of material for gene
expression studies. However, the composition of blood pre-
sents unusual challenges to the detection of nucleic acids
from whole blood samples.

[0004] For example, whole blood includes a number of
different cell types, including red blood cells (erythrocytes),
platelets, and white blood cells (leukocytes). The white blood
cells themselves include a variety of cell types, for example,
granulocytes, such as neutrophils, basophils, and eosinophils,
and mononuclear cells, such as monocytes and lymphocytes
(including, e.g., T lymphocytes, B lymphocytes, and natural
killer cells). Furthermore, when considering gene expression,
only particular forms of particular white blood cell types may
be of interest: e.g., active granular natural killer cells, Th-
lymphocytes, or activated neutrophils, eosinophils, or baso-
phils, to name only a few of the possible examples. Consid-
ering that red blood cells are estimated to occupy about
40-45% of the total blood volume while white blood cells and
platelets together occupy only about 1-2% of the total blood
volume, the difficulty of detecting a nucleic acid that is
expressed only in white blood cells, or only in a particular
subset or type of white blood cells, becomes clear.

[0005] Detection of nucleic acids from whole blood is fur-
ther complicated, for example, by the high concentration of
protein in blood (e.g., of hemoglobin from the red blood cells
and of plasma proteins such as albumin, fibrinogen, and
globulins) and by the prevalence of certain nucleic acids,
particularly globin mRNA.

[0006] Current methods for analysis of gene expression in
blood involve isolation of a particular type or group of cells
(e.g., by red blood cell lysis, or by centrifugation to obtain
peripheral blood mononuclear cells (PBMC)), purification of
RNA from blood cells, and/or enzymatic manipulation (e.g.,
reverse transcription and/or target amplification) of the
nucleic acids to be detected.

[0007] Among other aspects, the present invention pro-
vides methods for nucleic acid detection from whole blood
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that overcome the above noted difficulties. A complete under-
standing of the invention will be obtained upon review of the
following.

SUMMARY OF THE INVENTION

[0008] In one aspect, the invention provides methods of
detecting nucleic acids from whole blood. In another aspect,
the invention provides methods of detecting nucleic acids
from plasma. Compositions related to the methods (e.g., com-
positions useful in practicing the methods or formed while
practicing the methods) are also provided, as are kits for
detecting nucleic acids from whole blood or plasma.

[0009] A first general class of embodiments provides meth-
ods of detecting at least a first target nucleic acid. In the
methods, a sample comprising whole blood is provided. The
whole blood includes peripheral blood cells, which are lysed
to produce a lysate comprising the first target nucleic acid.
The first target nucleic acid is contacted with a first set of n
capture extenders, wherein n is at least two; this first set of
capture extenders is capable of hybridizing to the first target
nucleic acid. The first target nucleic acid can be contacted
with the first set of capture extenders by, for example, con-
tacting the lysate with the first set of capture extenders. The
first target nucleic acid is hybridized to the first set of capture
extenders, and the first set of capture extenders is associated
with a solid support. The first target nucleic acid is captured
on the solid support by hybridizing the first target nucleic acid
to the first set of capture extenders and associating the first set
of capture extenders with the solid support, and the presence
of the first target nucleic acid on the solid support is then
detected. The hybridization and association steps can, e.g., be
either simultaneous or sequential.

[0010] In one class of embodiments, the peripheral blood
cells are lysed in the whole blood to produce a whole blood
lysate that includes the first target nucleic acid. In this class of
embodiments, contacting the first target nucleic acid with the
first set of capture extenders typically comprises contacting
the whole blood lysate with the first set of capture extenders.
In one class of embodiments, the whole blood is applied to a
matrix to produce a blood spot, and the blood spot is dried to
produce a dried blood spot. The dried blood spot is contacted
with an aqueous solution to produce the lysate. In one class of
embodiments, the methods include contacting the peripheral
blood cells and/or the lysate with an exogenously supplied
protease, typically prior to contacting the first target nucleic
acid with the first set of capture extenders.

[0011] The methods can be applied to detection of essen-
tially any type of nucleic acids. For example, the first target
nucleic acid can be a DNA or an RNA. In one class of
embodiments, the peripheral blood cells include white blood
cells, one or more of which white blood cells comprises the
first target nucleic acid.

[0012] As noted, the first set of capture extenders includes
n capture extenders, where n is at least two. Preferably, n is at
least three, and n can be at least four or at least five or more.
Typically, but not necessarily, n is at most ten. The capture
extenders are optionally bound to the solid support, e.g.,
covalently or noncovalently, directly or through a linker. In
one aspect, the capture extenders are associated with the solid
support by hybridization of the capture extenders to one or
more capture probes. Thus, in one class of embodiments, a
first capture probe is bound to the solid support, and the first
set of capture extenders is associated with the solid support by
hybridizing the capture extenders to the first capture probe.
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[0013] The solid support can be essentially any suitable
support, including any of a variety of materials, configura-
tions, and the like. For example, in one class of embodiments,
the solid support is a substantially planar solid support. In
another class of embodiments, the solid support comprises a
plurality of particles, e.g., microspheres.

[0014] The methods can be conveniently multiplexed to
detect two or more target nucleic acids simultaneously. Thus,
in one class of embodiments, the lysate comprises a second
target nucleic acid and the methods include contacting the
second target nucleic acid with a second set of m capture
extenders, wherein m is at least two; this second set of capture
extenders is capable of hybridizing to the second target
nucleic acid. The second target nucleic acid is hybridized to
the second set of capture extenders, and the second set of
capture extenders is associated with the solid support.
Hybridizing the second target nucleic acid to the second set of
capture extenders and associating the second set of capture
extenders with the solid support captures the second target
nucleic acid on the solid support. The presence of the second
target nucleic acid on the solid support is then detected. It will
be evident that n, the number of capture extenders in the first
set, can but need not be the same as m, the number of capture
extenders in the second set. As for the first target nucleic acid,
the second target nucleic acid can be essentially any type of
nucleic acid. It will be evident that third, fourth, fifth, etc.
target nucleic acids are optionally also detected.

[0015] In one class of embodiments, the solid support is a
substantially planar solid support, the first target nucleic acid
is captured at a first selected position on the solid support, and
the second target nucleic acid is captured at a second selected
position on the solid support. For example, the first set of
capture extenders can be hybridized to a first capture probe
predisposed at the first selected position, while the second set
of capture extenders is hybridized to a second capture probe
predisposed at the second selected position.

[0016] In another class of embodiments, the solid support
comprises a population of particles. The population includes
at least two sets of particles, and the particles in each set are
distinguishable from the particles in every other set. The first
target nucleic acid is captured on a first set of the particles, and
the second target nucleic acid is captured on a second set of
the particles. For example, the first set of particles can com-
prise a first capture probe that is capable of hybridizing to the
capture extenders comprising the first set of capture extenders
(and thereby capturing the first target nucleic acid on the first
set of particles), and the second set of particles can comprise
a second capture probe that is capable of hybridizing to the
capture extenders comprising the second set of capture
extenders (and thereby capturing the second target nucleic
acid on the second set of particles). In this class of embodi-
ments, detecting the presence of the first and second nucleic
acid onthe solid support typically includes identifying at least
a portion of the particles from each set and detecting the
presence of nucleic acid on those particles.

[0017] In one aspect, the first target nucleic acid (and
optional second, third, etc. target nucleic acid) is captured and
its presence on the solid support is detected using a branched-
chain DNA (bDNA) assay. Thus, in one class of embodi-
ments, detecting the presence of'the first target nucleic acid on
the solid support includes hybridizing a first set of one or
more label extenders (typically, two or more label extenders)
and a label probe system comprising a label to the first target
nucleic acid and detecting the presence of the label on the
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solid support. The label probe system typically includes an
amplification multimer and a plurality of label probes,
wherein the amplification multimer is capable of hybridizing
simultaneously to a label extender and to a plurality of label
probes. In another aspect, the label probe system includes a
preamplifier, a plurality of amplification multimers, and a
plurality of label probes, wherein the preamplifier hybridizes
to one or more label extenders, and the amplification multi-
mers hybridize to the preamplifier and to the plurality of label
probes. As another example, the label probe system can
include only label probes, which hybridize directly to the
label extenders. The label probe caninclude the label, or it can
be configured to bind to the label. Suitable labels include, but
are not limited to, an enzyme or a fluorescent label. When an
enzyme (e.g., alkaline phosphatase) is used as the label, its
presence on the solid support can be detected by detecting its
activity with a chemiluminescent, colorimetric, or similar
assay as is well-known in the art. When a fluorescent label is
used, detecting the presence of the label on the solid support
typically comprises detecting a fluorescent signal from the
label.

[0018] Atany of'various steps in the methods, materials not
captured on the solid support are optionally separated from
the support (and thus from any support-bound materials). The
methods are optionally used to quantitate the amount of the
first (and optional second, third, etc.) nucleic acid present in
the whole blood sample. Thus, in one class of embodiments,
detecting the presence of the first target nucleic acid on the
solid support comprises detecting an amount of the first target
nucleic acid on the solid support. It will be evident that the
amount of the target nucleic acid captured on the solid support
is proportional to the amount of the target nucleic acid present
in the original sample.

[0019] Another general class of embodiments provides
methods of detecting at least a first target nucleic acid from
plasma. In the methods, plasma comprising the first target
nucleic acid is provided. The plasma is contacted with a first
set of n capture extenders, wherein n is at least two. The first
set of capture extenders is capable of hybridizing to the first
target nucleic acid. The first target nucleic acid is hybridized
to the first set of capture extenders, and the first set of capture
extenders is associated with a solid support. The first target
nucleic acid is captured on the solid support by hybridizing
the first target nucleic acid to the first set of capture extenders
and associating the first set of capture extenders with the solid
support. The presence of the first target nucleic acid on the
solid support is then detected. The hybridization and associa-
tion steps can be, e.g., either simultaneous or sequential. In
one class of embodiments, the methods include contacting the
plasma with an exogenously supplied protease, typically
prior to contacting the plasma with the first set of capture
extenders.

[0020] Essentially all of the features noted for the methods
above apply to these embodiments as well, as relevant; for
example, with respect to number of capture extenders per set,
type of solid support, association of the capture extenders
with the solid support, detection technique, composition of
the optional label probe system, type of label, inclusion of
blocking probes, type of target nucleic acid(s), quantitation of
the target nucleic acid(s), separation of unbound materials
from the solid support, and/or the like.

[0021] For example, in one preferred class of embodi-
ments, a first capture probe is bound to the solid support, and
associating the first set of capture extenders with the solid
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support comprises hybridizing the capture extenders to the
first capture probe. As another example, the presence of the
first target nucleic acid on the solid support is optionally
detected by hybridizing a first set of one or more label extend-
ers and a label probe system comprising a label to the first
target nucleic acid and then detecting the presence of the label
on the solid support.

[0022] As for the embodiments above, the methods can be
conveniently multiplexed to detect two or more target nucleic
acids simultaneously. Thus, in one class of embodiments, the
plasma comprises a second target nucleic acid and the meth-
ods include contacting the second target nucleic acid with a
second set of m capture extenders, wherein m is at least two;
this second set of capture extenders is capable of hybridizing
to the second target nucleic acid. The second target nucleic
acid is hybridized to the second set of capture extenders, and
the second set of capture extenders is associated with the solid
support. Hybridizing the second target nucleic acid to the
second set of capture extenders and associating the second set
of capture extenders with the solid support captures the sec-
ond target nucleic acid on the solid support. The presence of
the second target nucleic acid on the solid support is then
detected. It will be evident that n, the number of capture
extenders in the first set, can but need not be the same as m, the
number of capture extenders in the second set. As for the first
target nucleic acid, the second target nucleic acid can be
essentially any type of nucleic acid. It will be evident that
third, fourth, fifth, etc. target nucleic acids are optionally also
detected.

[0023] In one class of embodiments, the solid support is a
substantially planar solid support, the first target nucleic acid
is captured at a first selected position on the solid support, and
the second target nucleic acid is captured at a second selected
position on the solid support. For example, the first set of
capture extenders can be hybridized to a first capture probe
predisposed at the first selected position, while the second set
of capture extenders is hybridized to a second capture probe
predisposed at the second selected position.

[0024] In another class of embodiments, the solid support
comprises a population of particles. The population includes
at least two sets of particles, and the particles in each set are
distinguishable from the particles in every other set. The first
target nucleic acid is captured on a first set of the particles, and
the second target nucleic acid is captured on a second set of
the particles. For example, the first set of particles can com-
prise a first capture probe that is capable of hybridizing to the
capture extenders comprising the first set of capture extenders
(and thereby capturing the first target nucleic acid on the first
set of particles), and the second set of particles can comprise
a second capture probe that is capable of hybridizing to the
capture extenders comprising the second set of capture
extenders (and thereby capturing the second target nucleic
acid on the second set of particles). In this class of embodi-
ments, detecting the presence of the first and second nucleic
acid onthe solid support typically includes identifying at least
a portion of the particles from each set and detecting the
presence of nucleic acid on those particles.

[0025] Compositions related to the methods form another
feature of the invention. Thus, one general class of embodi-
ments provides a composition that includes a first set of n
capture extenders, wherein n is at least two, and peripheral
blood cell nucleic acids. The first set of capture extenders is
capable of hybridizing to a first target nucleic acid. The first
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set of capture extenders is associated with, or is capable of
being associated with, a solid support.

[0026] In one class of embodiments, the composition
includes a whole blood lysate comprising the peripheral
blood cell nucleic acids. The composition can include the first
target nucleic acid. The peripheral blood cell nucleic acids
optionally comprise the first target nucleic acid; alternatively,
the first target nucleic acid can, e.g., be a nucleic acid found in
the plasma.

[0027] In one class of embodiments, the composition
includes an exogenously supplied protease. The composition
optionally also includes reagents used to detect the first target
nucleic acid. For example, in one class of embodiments, the
composition includes a label probe system comprising a label
and/or a first set of one or more label extenders, which first set
of'label extenders is capable of hybridizing to the first target
nucleic acid.

[0028] The composition can include the solid support. The
capture extenders are optionally bound to the solid support,
e.g., covalently or noncovalently, directly or through a linker.
In one preferred class of embodiments, a first capture probe is
bound to the solid support. The first capture probe is capable
of hybridizing to the capture extenders of the first set of
capture extenders and thereby associating the capture extend-
ers with the solid support. As noted above, the solid support
can be essentially any suitable support, including any of a
variety of materials, configurations, and the like. For
example, in one class of embodiments, the solid support is a
substantially planar solid support. In another class of embodi-
ments, the solid support comprises a plurality of particles.
[0029] The composition optionally includes a second set of
m capture extenders, wherein m is at least two. The second set
of capture extenders is capable of hybridizing to a second
target nucleic acid, and the second set of capture extenders is
associated with, or is capable of being associated with, the
solid support. In one class of embodiments, the solid support
is a substantially planar solid support, wherein the first set of
capture extenders is associated with or is capable of being
associated with a first selected position on the solid support,
and wherein the second set of capture extenders is associated
with or is capable of being associated with a second selected
position on the solid support. A first capture probe is option-
ally bound to the solid support at the first selected position
while a second capture probe is bound to the solid support at
the second selected position. In another class of embodi-
ments, the solid support comprises a population of particles
that includes at least two sets of particles, and the particles in
each set are distinguishable from the particles in every other
set. The first set of capture extenders is associated with or is
capable of being associated with a first set of the particles, and
the second set of capture extenders is associated with or is
capable of being associated with a second set of the particles.
Optionally, the first set of particles comprises a first capture
probe capable of hybridizing to the capture extenders com-
prising the first set of capture extenders, while the second set
of particles comprises a second capture probe capable of
hybridizing to the capture extenders comprising the second
set of capture extenders. The composition optionally includes
the second target nucleic acid. It will be evident that the
composition optionally also includes third, fourth, fifth, etc.
target nucleic acids, sets of capture extenders, sets of particles
or selected positions on the solid support, and/or the like.
[0030] Essentially all of the features noted for the methods
above apply to these embodiments as well, as relevant; for
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example, with respect to number of capture extenders per set,
composition of the label probe system, type of label, inclu-
sion of blocking probes, type of target nucleic acid(s), and/or
the like.

[0031] Another general class of embodiments provides a
composition that includes a first set of n capture extenders,
wherein n is at least two, and plasma. The first set of capture
extenders is capable of hybridizing to a first target nucleic
acid. The first set of capture extenders is associated with, or is
capable of being associated with, a solid support.

[0032] The composition can include the first target nucleic
acid (e.g., a DNA or RNA). In one class of embodiments, the
composition includes an exogenously supplied protease. The
composition optionally also includes reagents used to detect
the first target nucleic acid. For example, in one class of
embodiments, the composition includes a label probe system
comprising a label and/or a first set of one or more label
extenders, which first set of label extenders is capable of
hybridizing to the first target nucleic acid.

[0033] The composition can include the solid support. In
one class of embodiments, a first capture probe is bound to the
solid support. The first capture probe is capable of hybridiz-
ing to the capture extenders of the first set of capture extenders
and thereby associating the capture extenders with the solid
support. As noted above, the solid support can be essentially
any suitable support, including any of a variety of materials,
configurations, and the like. For example, in one class of
embodiments, the solid support is a substantially planar solid
support, while in other embodiments, the solid support com-
prises a plurality of particles.

[0034] The composition optionally includes a second set of
m capture extenders, wherein m is at least two. The second set
of capture extenders is capable of hybridizing to a second
target nucleic acid, and the second set of capture extenders is
associated with, or is capable of being associated with, the
solid support. In one class of embodiments, the solid support
is a substantially planar solid support, wherein the first set of
capture extenders is associated with or is capable of being
associated with a first selected position on the solid support,
and wherein the second set of capture extenders is associated
with or is capable of being associated with a second selected
position on the solid support. A first capture probe is option-
ally bound to the solid support at the first selected position
while a second capture probe is bound to the solid support at
the second selected position. In another class of embodi-
ments, the solid support comprises a population of particles
that includes at least two sets of particles, and the particles in
each set are distinguishable from the particles in every other
set. The first set of capture extenders is associated with or is
capable of being associated with a first set of the particles, and
the second set of capture extenders is associated with or is
capable of being associated with a second set of the particles.
Optionally, the first set of particles comprises a first capture
probe capable of hybridizing to the capture extenders com-
prising the first set of capture extenders, while the second set
of particles comprises a second capture probe capable of
hybridizing to the capture extenders comprising the second
set of capture extenders. The composition optionally includes
the second target nucleic acid. It will be evident that the
composition optionally also includes third, fourth, fifth, etc.
target nucleic acids, sets of capture extenders, sets of particles
or selected positions on the solid support, and/or the like.
[0035] Essentially all of the features noted for the embodi-
ments above apply to these embodiments as well, as relevant;
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for example, with respect to number of capture extenders per
set, composition of the label probe system, type of label,
inclusion of blocking probes, type of target nucleic acid(s),
and/or the like.

[0036] Yet another general class of embodiments provides
a kit for detecting at least a first target nucleic acid. The kit
includes a first capture probe bound to a solid support, a first
set of n capture extenders, wherein n is at least two, a label
probe system comprising a label, a first set of one or more
label extenders, a first solution comprising a detergent, and a
protease, packaged in one or more containers. Instructions for
detecting the first target nucleic acid in whole blood, in
peripheral blood cells, and/or in plasma with the kit are typi-
cally also included. The first set of capture extenders is
capable of hybridizing to the first target nucleic acid and to the
first capture probe, and the label extenders of the first set are
capable of hybridizing to the first target nucleic acid and to the
label probe system.

[0037] In one aspect, the kits are configured for multiplex
detection of target nucleic acids. Thus, in one class of
embodiments, the kit also includes a second capture probe
bound to the solid support, a second set of m capture extend-
ers, wherein m is at least two, and a second set of one or more
label extenders. The second set of capture extenders is
capable of hybridizing to a second target nucleic acid and to
the second capture probe, and the label extenders of the sec-
ond set are capable of hybridizing to the second target nucleic
acid and to the label probe system.

[0038] Essentially all of the features noted for the embodi-
ments above apply to these embodiments as well, as relevant;
for example, with respect to number of capture extenders per
set, type of solid support, association of the capture extenders
with the solid support, composition of the label probe system,
type of label, type of target nucleic acid(s), and/or the like.

BRIEF DESCRIPTION OF THE DRAWINGS

[0039] FIG. 1 schematically illustrates a typical standard
bDNA assay.
[0040] FIG. 2 Panels A-E schematically depict a multiplex

bDNA assay, in which the target nucleic acids are captured on
distinguishable subsets of microspheres and then detected.
[0041] FIG. 3 Panels A-D schematically depict a multiplex
bDNA assay, in which the target nucleic acids are captured at
selected positions on a solid support and then detected. Panel
A shows a top view of the solid support, while Panels B-D
show the support in cross-section.

[0042] FIG. 4 Panel A depicts a graph illustrating quantita-
tive detection of GAPDH mRNA in whole blood. Fresh,
heparinized whole blood from a healthy donor was lysed and
assayed for GAPDH expression using a probe set specific for
GAPDH mRNA (diamond). No signal from hybridizing with
genomic DNA can be detected using probes designed to bind
the antisense strand of the target gene (square). Panel B
depicts a graphillustrating GAPDH expression in PAX gene®
stabilized whole blood. The nucleic acid pellet formed from
PAXgene® stabilized blood was solubilized and assayed for
GAPDH expression. Panel C depicts a graph illustrating
detection of exogenous in vitro dapB transcripts (IVT) in the
presence (diamond) and absence (square) of whole blood
lysate. Mean+SD (standard deviation) values are graphed.
[0043] FIG. 5 Panels A-C schematically depict an overview
of'a multiplex bDNA assay.

[0044] FIG. 6 Panel A depicts a graph illustrating simulta-
neous detection of multiple genes in the multiplexed assay. A
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mixture of 9 target IVTs was serially diluted, added to lysate
produced from 20 pl whole blood, and assayed using the
multiplexed bead assay. MFI: mean fluorescent intensity.
Panel B depicts a graph illustrating specificity of multiplex
detection. A mixture of 9 target IVTs were assayed simulta-
neously using the multiplexed bead assay. Signals for E. coli
DapB transcript detected in the absence (square) or presence
(diamond) of lysate produced from 20 pul human whole blood
are shown. LOD for this target is 0.04 attomole. Panel C
depicts a bar graph illustrating simultaneous detection of
multiple cytokine mRNAs in LPS stimulated whole blood.
Whole blood was incubated at 37° C. for 125 min with or
without LPS. Sixteen microliters were removed and assayed
in multiplex for cytokine gene expressions. Control is blood
sample at t,. Mean+s.d. (standard deviation) values are
shown. Panel D depicts a bar graph illustrating simultaneous
detection of multiple mRNAs associated with antigen pre-
senting cell activation, detected as described in Panel C. Panel
E depicts graphs illustrating consistent measurement of
cytokines in LPS activated whole blood using singleplex (left
axis, bar graph) and multiplex (right axis, line graph) assay
formats. Panel F depicts a graph illustrating GAPDH expres-
sion during L.PS stimulation of whole blood. Mean+s.d values
are shown. Panel G depicts a graph illustrating IT.-1 beta
expression during LPS stimulation of whole blood.

[0045] FIG. 7 Panel A depicts a graph illustrating correla-
tion of the gene expression pattern in whole blood and red
blood cell (RBC)-lysed blood. Signals are mean fluorescent
intensities. Panel B depicts a graph illustrating correlation of
the gene expression pattern between whole blood lysate and
RNA. Panel C depicts a graph illustrating correlation of gene
expression patterns between whole blood lysate and lysate
from PAXgene® blood pellet. Panel D depicts a bar graph
illustrating that PAXgene® reagent induces gene expression
in whole blood. Errorbar: s.d. Data is representative of assays
of three independent samples.

[0046] Schematic figures are not necessarily to scale.
DEFINITIONS
[0047] Unless defined otherwise, all technical and scien-

tific terms used herein have the same meaning as commonly
understood by one of ordinary skill in the art to which the
invention pertains. The following definitions supplement
those in the art and are directed to the current application and
are not to be imputed to any related or unrelated case, e.g., to
any commonly owned patent or application. Although any
methods and materials similar or equivalent to those
described herein can be used in the practice for testing of the
present invention, the preferred materials and methods are
described herein. Accordingly, the terminology used herein is
for the purpose of describing particular embodiments only,
and is not intended to be limiting.

[0048] As used in this specification and the appended
claims, the singular forms “a,” “an” and “the” include plural
referents unless the context clearly dictates otherwise. Thus,
for example, reference to “a molecule” includes a plurality of
such molecules, and the like.

[0049] The term “about” as used herein indicates the value
of a given quantity varies by +/-10% of the value, or option-
ally +/-5% of the value, or in some embodiments, by +/-1%
of the value so described.

[0050] “Whole blood” is blood from which no constituent
(e.g., plasma, platelets, or red blood cells) has been removed.
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Whole blood optionally includes an exogenously added anti-
coagulant. Whole blood can be obtained, e.g., from a human
or from an animal.

[0051] “Peripheral blood cells” are the cellular components
of blood, including red blood cells, white blood cells, and
platelets. Peripheral blood cells typically include those cells
found within the circulating pool of blood and not seques-
tered within the lymphatic system, spleen, liver, or bone mar-
row. Within a given sample of peripheral blood cells, all types
of blood cells (e.g., red blood cells, white blood cells, and
platelets) are represented or potentially represented; no cell
type has been deliberately enriched in or removed from the
sample.

[0052] “Peripheral blood cell nucleic acids™ are nucleic
acids (e.g., RNA and/or DNA) obtained from a sample of
peripheral blood cells. Nucleic acids from all types of blood
cells (e.g., red blood cells, white blood cells, and platelets) are
represented or potentially represented, no cell type having
been deliberately enriched in or removed from the sample of
peripheral blood cells from which the nucleic acids were
obtained.

[0053] “Plasma” is the liquid component of whole blood, in
which the peripheral blood cells are suspended. Plasma is
typically obtained by centrifuging whole blood to separate
the plasma from the blood cells, optionally after addition of
an anticoagulant.

[0054] A “target nucleic acid” is a nucleic acid to be
detected.
[0055] The term “polynucleotide” (and the equivalent term

“nucleic acid”’) encompasses any physical string of monomer
units that can be corresponded to a string of nucleotides,
including a polymer of nucleotides (e.g., a typical DNA or
RNA polymer), peptide nucleic acids (PNAs), modified oli-
gonucleotides (e.g., oligonucleotides comprising nucleotides
that are not typical to biological RNA or DNA, such as 2'-O-
methylated oligonucleotides), and the like. The nucleotides
of the polynucleotide can be deoxyribonucleotides, ribo-
nucleotides or nucleotide analogs, can be natural or non-
natural, and can be unsubstituted, unmodified, substituted or
modified. The nucleotides can be linked by phosphodiester
bonds, or by phosphorothioate linkages, methylphosphonate
linkages, boranophosphate linkages, or the like. The poly-
nucleotide can additionally comprise non-nucleotide ele-
ments such as labels, quenchers, blocking groups, or the like.
The polynucleotide can be, e.g., single-stranded or double-
stranded.

[0056] A “polynucleotide sequence” or “nucleotide
sequence” is a polymer of nucleotides (an oligonucleotide, a
DNA, a nucleic acid, etc.) or a character string representing a
nucleotide polymer, depending on context. From any speci-
fied polynucleotide sequence, either the given nucleic acid or
the complementary polynucleotide sequence (e.g., the
complementary nucleic acid) can be determined.

[0057] Two polynucleotides “hybridize” when they associ-
ate to form a stable duplex, e.g., under relevant assay condi-
tions. Nucleic acids hybridize due to a variety of well char-
acterized physico-chemical forces, such as hydrogen
bonding, solvent exclusion, base stacking and the like. An
extensive guide to the hybridization of nucleic acids is found
in Tijssen (1993) Laboratory Techniques in Biochemistry and
Molecular Biology-Hybridization with Nucleic Acid Probes,
part I chapter 2, “Overview of principles of hybridization and
the strategy of nucleic acid probe assays™ (Elsevier, New
York), as well as in Ausubel, infra.
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[0058] The term “complementary” refers to a polynucle-
otide that forms a stable duplex with its “complement,” e.g.,
under relevant assay conditions. Typically, two polynucle-
otide sequences that are complementary to each other have
mismatches at less than about 20% of the bases, at less than
about 10% of the bases, preferably at less than about 5% of the
bases, and more preferably have no mismatches.

[0059] A first polynucleotide that is “capable of hybridiz-
ing” (or “configured to hybridize) to a second polynucle-
otide comprises a first polynucleotide sequence that is
complementary to a second polynucleotide sequence in the
second polynucleotide.

[0060] A “capture extender” or “CE” is a polynucleotide
that is capable of hybridizing to a nucleic acid of interest, and
that is preferably also capable of hybridizing to a capture
probe. The capture extender typically has a first polynucle-
otide sequence C-1, which is complementary to the capture
probe, and a second polynucleotide sequence C-3, which is
complementary to a polynucleotide sequence of the nucleic
acid of interest. Sequences C-1 and C-3 are typically not
complementary to each other. The capture extender is prefer-
ably single-stranded.

[0061] A “capture probe” or “CP” is a polynucleotide that
is capable of hybridizing to at least one capture extender and
that is tightly bound (e.g., covalently or noncovalently,
directly or through a linker, e.g., streptavidin-biotin or the
like) to a solid support, a spatially addressable solid support,
a slide, a particle, a microsphere, or the like. The capture
probe typically comprises at least one polynucleotide
sequence C-2 that is complementary to polynucleotide
sequence C-1 of at least one capture extender. The capture
probe is preferably single-stranded.

[0062] A “label extender” or “LE” is a polynucleotide that
is capable of hybridizing to a nucleic acid of interest and to a
label probe system. The label extender typically has a first
polynucleotide sequence [.-1, which is complementary to a
polynucleotide sequence of the nucleic acid of interest, and a
second polynucleotide sequence [.-2, which is complemen-
tary to a polynucleotide sequence of the label probe system
(e.g., L-2 can be complementary to a polynucleotide
sequence of an amplification multimer, a preamplifier, a label
probe, or the like). The label extender is preferably single-
stranded.

[0063] A “label” is a moiety that facilitates detection of a
molecule. Common labels in the context of the present inven-
tion include fluorescent, luminescent, light-scattering, and/or
colorimetric labels. Suitable labels include enzymes and fluo-
rescent moieties, as well as radionuclides, substrates, cofac-
tors, inhibitors, chemiluminescent moieties, magnetic par-
ticles, and the like. Patents teaching the use of such labels
include U.S. Pat. Nos. 3,817,837, 3,850,752; 3,939,350,
3,996,345, 4,277,437; 4,275,149; and 4,366,241. Many
labels are commercially available and can be used in the
context of the invention.

[0064] A “label probe system” comprises one or more poly-
nucleotides that collectively comprise a label and a poly-
nucleotide sequence M-1, which is capable of hybridizing to
at least one label extender. The label provides a signal,
directly or indirectly. Polynucleotide sequence M-1 is typi-
cally complementary to sequence L-2 in the label extenders.
Typically, the label probe system includes a plurality of label
probes (e.g., a plurality of identical label probes) and an
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amplification multimer; it optionally also includes a pream-
plifier or the like, or optionally includes only label probes, for
example.

[0065] An “amplification multimer” is a polynucleotide
comprising a plurality of polynucleotide sequences M-2,
typically (but not necessarily) identical polynucleotide
sequences M-2. Polynucleotide sequence M-2 is complemen-
tary to a polynucleotide sequence in the label probe. The
amplification multimer also includes at least one polynucle-
otide sequence that is capable of hybridizing to a label
extender or to a nucleic acid that hybridizes to the label
extender, e.g., a preamplifier. For example, the amplification
multimer optionally includes at least one polynucleotide
sequence M-1; polynucleotide sequence M-1 is typically
complementary to polynucleotide sequence L-2 of the label
extenders. Similarly, the amplification multimer optionally
includes at least one polynucleotide sequence that is comple-
mentary to a polynucleotide sequence in a preamplifier. The
amplification multimer can be, e.g., a linear or a branched
nucleic acid. As noted for all polynucleotides, the amplifica-
tion multimer can include modified nucleotides and/or non-
standard internucleotide linkages as well as standard deox-
yribonucleotides, ribonucleotides, and/or phosphodiester
bonds. Suitable amplification multimers are described, for
example, in U.S. Pat. No. 5,635,352, U.S. Pat. No. 5,124,246,
U.S. Pat. No. 5,710,264, and U.S. Pat. No. 5,849,481.
[0066] A “label probe” or “LP” is a single-stranded poly-
nucleotide that comprises a label (or optionally that is con-
figured to bind to a label) that directly or indirectly provides
a detectable signal. The label Probe typically comprises a
polynucleotide sequence that is complementary to the repeat-
ing polynucleotide sequence M-2 of the amplification multi
mer; however, if no amplification multimer is used in the
bDNA assay, the label probe can, e.g., hybridize directly to a
label extender.

[0067] A “preamplifier” is a nucleic acid that serves as an
intermediate between at least one label extender and ampli-
fication multimer. Typically, the preamplifier is capable of
hybridizing simultaneously to at least one label extender and
to a plurality of amplification multimers.

[0068] The “T,,” (melting temperature) of a nucleic acid
duplex under specified conditions (e.g., relevant assay condi-
tions) is the temperature at which half of the base pairs in a
population of the duplex are disassociated and half are asso-
ciated. The T,, for a particular duplex can be calculated and/or
measured, e.g., by obtaining a thermal denaturation curve for
the duplex (where the T, is the temperature corresponding to
the midpoint in the observed transition from double-stranded
to single-stranded form).

[0069] A “microsphere” is a small spherical, or roughly
spherical, particle. A microsphere typically has a diameter
less than about 1000 micrometers (e.g., less than about 100
micrometers, optionally less than about 10 micrometers).
[0070] A “microorganism” is an organism of microscopic
or submicroscopic size. Examples include, but are not limited
to, bacteria, fungi, yeast, protozoans, microscopic algae (e.g.,
unicellular algae), viruses (which are typically included in
this category although they are incapable of growth and
reproduction outside of host cells), subviral agents, viroids,
and mycoplasma.

[0071] A variety of additional terms are defined or other-
wise characterized herein.

DETAILED DESCRIPTION

[0072] Analysis of gene expression in peripheral blood has
been increasingly used for diagnosis, prognosis, tracking, and
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drug response monitoring of hematological diseases (Ha-
ferlach, T. et al. (2005) “A global approach to the diagnosis of
leukemia using gene expression profiling” Blood 106:1189-
1198; Lossos, 1. S. et al. (2004) “Prediction of Survival in
Diffuse Large-B-Cell Lymphoma Based on the Expression of
Six Genes” N Engl ] Med 350:1828-1837; Goerttler, P. S. et
al. (2005) “Gene expression profiling in polycythaemia vera:
overexpression of transcription factor NF-E2” Br ] Haematol
129:138-50; Hochhaus, A. et al. (2000) “Detection and quan-
tification of residual disease in chronic myelogenous leuke-
mia” Leukemia 14:998-1005; and Wang, S. W. et al. (1999)
“Cytokine mRNA decay is accelerated by an inhibitor of
p38-mitogen-activated protein kinase” Inflamm Res 48:533-
8). Due to the ease of collection of peripheral blood and its
key role in the immune response, peripheral blood gene
expression is also being explored for surrogate biomarker
discovery in a wide range of non-hematological disorders
(DePrimo, S. et al. (2003) “Expression profiling of blood
samples from an SU5416 Phase I1I metastatic colorectal can-
cer clinical trial: a novel strategy for biomarker identifica-
tion” BMC Cancer 3:3; Gibbs, P. J. et al. (2005) “Quantitative
detection of changes in cytokine gene expression in periph-
eral blood mononuclear cells correlates with and precedes
acute rejection in renal transplant recipients” Transpl Immu-
nol 14:99-108; Ockenhouse, C. F. et al. (2005) “Functional
Genomic Relationships in HIV-1 Disease Revealed by Gene-
Expression Profiling of Primary Human Peripheral Blood
Mononuclear Cells” J Infect Dis 191:2064-74; van Leeuwen,
D. M. et al. (2005) “Ditferential Gene Expression in Human
Peripheral Blood Mononuclear Cells Induced by Cigarette
Smoke and Its Constituents” Toxicol. Sci. 86:200-210; and
Horwitz, P. A. et al. (2004) “Detection of Cardiac Allograft
Rejection and Response to Immunosuppressive Therapy
With Peripheral Blood Gene Expression™ Circulation 110:
3815-3821). However, validity and reproducibility of blood
mRNA quantitation results are critical issues when consider-
ing potential clinical applications (Ransohoff, D. F. (2005)
“Bias as a threat to the validity of cancer molecular-marker
research” Nat Rev Cancer 5:142-9, and Ransohoff, D. F.
(2004) “Rules of evidence for cancer molecular-marker dis-
covery and validation” Nat Rev Cancer 4:309-14), and
indeed, limitations associated with the techniques currently
used in peripheral blood gene expression analysis have hin-
dered wider application of genomics advances in the clinic
(Pahl, A. (2005) “Gene expression profiling using RNA
extracted from whole blood: technologies and clinical appli-
cations” Expert Rev Mol Diagn 5:43-52, and Bustin, S. A. et
al. (2005) “Quantitative real-time RT-PCR—a perspective” J
Mol Endocrinol 34:597-601). Robust, reproducible gene
expression analysis in peripheral blood has been a challenge
(Fan, H. and Hegde, P. S. (2005) “The transcriptome in blood:
challenges and solutions for robust expression profiling” Curr
Mol Med 5:3-10).

[0073] One major source of variation that is unique to
peripheral blood mRNA analysis is the pre-analytical han-
dling of the blood sample. Using current techniques for
expression analysis, gene expression patterns are strongly
dependent on choice of blood isolation and RNA preparation
techniques (Fan and Hegde, supra, and Debey, S. et al. (2004)
“Comparison of different isolation techniques prior gene
expression profiling of blood derived cells: impact on physi-
ological responses, on overall expression and the role of
different cell types” Pharmacogenomics J 4:193-207). Partial
purification of blood cells via density gradient centrifugation
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or selective red cell lysis can change gene expression, as
blood cells are known to be sensitive to external environmen-
tal stress (Hartel, C. et al. (2001) “Ex vivo induction of cytok-
ine mRNA expression in human blood samples” J Immunol
Methods 249:63-71; Tamul, K. R. et al. (1995) “Comparison
of' the effects of Ficoll-Hypaque separation and whole blood
lysis on results of immunophenotypic analysis of blood and
bone marrow samples from patients with hematologic malig-
nancies” Clin Diagn Lab Immunol 2:337-42; Whitney, A. R.
et al. (2003) “Individuality and variation in gene expression
patterns in human blood” Proc Natl Acad Sci USA 100:1896-
901; Rainen, L. et al. (2002) “Stabilization of mRNA Expres-
sion in Whole Blood Samples” Clin Chem 48:1883-1890; and
Stordeur, P., Zhou, L. and Goldman, M. (2002) “Analysis of
spontaneous mRNA cytokine production in peripheral
blood” J Immunol Methods 261:195-7). Furthermore, signifi-
cant gene expression changes can be detected within hours
after phlebotomy, even without additional handling (Rainen
et al., supra, and Tanner, M. A. et al. (2002) “Substantial
changes in gene expression level due to the storage tempera-
ture and storage duration of human whole blood” Clinical and
Laboratory Haematology 24:337-341). One way to minimize
variations caused by storage and manipulation is to extract
total RNA from fresh whole blood using phenol-chloroform
extraction. However, this approach suffers from interference
from the high concentration of plasma and erythrocyte pro-
teins, leading to inconsistent yield and quality of the resulting
purified RNA (Feezor, R. J. et al. (2004) “Whole blood and
leukocyte RNA isolation for gene expression analyses”
Physiol. Genomics 19:247-254). In addition, contaminating
genomic DNA or PCR inhibitors such as heparin in the result-
ing purified RNA can reduce the accuracy of subsequent
real-time quantitative PCR (RT-PCR) analysis (e.g., Bustin,
S. A. and Nolan, T. (2004) “Pitfalls of quantitative real-time
reverse-transcription polymerase chain reaction” J Biomol
Tech 15:155-66), and the highly abundant red cell specific
RNA can affect microarray profiling (Debey et al., supra).

[0074] Use of the blood-stabilizing reagent PAXgene®
prior to RNA purification from the blood can prevent RNA
degradation and time-dependent ex vivo induction of cytok-
ine and immediate early response genes (Rainen etal., supra).
However, signal to noise ratios are significantly reduced in
microarray expression profiles of PAXgene®-treated blood
RNA (Wu, K. et al. (2003) “Globin reduction protocol”
Aftymetrix Technical Note, available at www (dot) affyme-
trix (dot) com/support/technotes/blood2_technote (dot) pdf).
In addition, the overall gene expression pattern from PAX-
gene® stabilized whole blood is quite distinct from that of the
leukocytes (Feezor et al., supra). This difference has been
attributed to the presence of an overwhelming amount of
globin mRNA originating from the reticulocytes and remain-
ing in the RNA purified from PAXgene®-treated blood; how-
ever, selective removal of globin mRNAs from PAXgene®
purified RNA could not recover the leukocyte expression
pattern (Feezor et al., supra). PAXgene®-treated blood
appears to give a low and variable yield of purified RNA, and
the storage time of the PAXgene®-treated blood appears to
significantly affect subsequent microarray profiling results as
well, suggesting that stabilization is a complex process
(Muller, M. C. et al. (2004) “Standardization of preanalytical
factors for minimal residual disease analysis in chronic myel-
ogenous leukemia” Acta Haematol 112:30-3; Thach, D. C. et
al. (2003) “Assessment of two methods for handling blood in
collection tubes with RNA stabilizing agent for surveillance
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of gene expression profiles with high density microarrays™ J
Immunol Methods 283:269-79; and Wang, J. et al. (2004)
“Optimizing RNA extraction yield from whole blood for
microarray gene expression analysis” Clin Biochem 37:741-
4). In addition, the effect of PAXgene® treatment of blood
samples on the expression of genes other than the dozen genes
examined in Rainen et al., supra, has not been reported.

[0075] Currently, microarray analysis and RT-PCR are the
most widely used methods for analyzing gene expression in
blood. The relatively long experimental procedure and mod-
erate sensitivity of microarrays have limited their use in high
throughput expression profiling applications. More impor-
tantly, despite the high technical reproducibility of commer-
cial microarrays, the overall reproducibility of the microarray
data between runs, between laboratories, and between plat-
forms is generally poor (Chen, J. J. et al. (2004) “Analysis of
variance components in gene expression data” Bioinformat-
ics 20:1436-1446; Kuo, W. P. et al. (2002) “Analysis of
matched mRNA measurements from two different microar-
ray technologies” Bioinformatics 18:405-12; Marshall, E.
(2004) “Getting the noise out of gene arrays” Science 306:
630-631; and Bammler, T. et al. (2005) “Standardizing global
gene expression analysis between laboratories and across
platforms” Nat Methods 2:351-6). Different blood RNA iso-
lation procedures and different RNA labeling and amplifica-
tion protocols used in different laboratories can give strik-
ingly different expression patterns for even identical starting
material (Feezor et al., supra, and Bammler, T. et al. (2005)
“Standardizing global gene expression analysis between
laboratories and across platforms™ Nat Methods 2:351-6).
Thus, significant variations can result, not necessarily from
microarray hybridization itself, but from the processing steps
used to prepare labeled RNA for hybridization.

[0076] RT-PCR offers greater sensitivity than microarray
analysis, and it is widely used to validate microarray results.
It has been used for quantitating specific mRNA levels in
blood (Stordeur, P., Zhou, L. and Goldman, M. (2002)
“Analysis of spontaneous mRNA cytokine production in
peripheral blood” J Immunol Methods 261:195-7), but the
approach has low multiplex capabilities. Moreover, as with
microarray analysis, RI-PCR depends on purification and
enzymatic manipulation (e.g., reverse transcription and sub-
sequent amplification) of RNA from the blood. Variation in
the overall quality of the RNA and in the efficiencies of
reverse transcription and PCR are major factors that can
reduce the accuracy and reproducibility of mRNA quantita-
tion by RT-PCR (Bustin, S. A. and Nolan, T. (2004) “Pitfalls
of quantitative real-time reverse-transcription polymerase
chain reaction” J Biomol Tech 15:155-66 and Bustin, S. A. et
al. (2002) “Quantification of mRNA using real-time reverse
transcription PCR (RT-PCR): trends and problems” J Mol
Endocrinol 29:23-39). In practice, RI-PCR quantitation of
BCR-ABL mRNA in patients with chronic myelogenous leu-
kemia has been affected by variations in sample preparation
(Muller, M. C. et al. (2004) “Standardization of preanalytical
factors for minimal residual disease analysis in chronic myel-
ogenous leukemia” Acta Haematol 112:30-3).

[0077] Eventypical techniques for mRNA detection that do
not require prior purification of RNA (see, e.g., Martel et al.
(2002) “Multiplexed screening assay for mRNA combining
nuclease protection with luminescent array detection” Assay
and Drug Development Technologies 1:61-71; E is et al.
(2001) “An invasive cleavage assay for direct quantitation of
specific RNAs”. Nature Biotechnology 19:673-676; and Tian
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et al. (2004) “Multiplex mRNA assay using electrophoretic
tags for high-throughput gene expression analysis” Nucl
Acids Res 32:e126) involve enzymatic manipulation of the
RNA, and are thus subject to variability, have limited sensi-
tivity, and/or require specialized probes, equipment, and data
analysis software. In addition, such techniques may not all be
suitable for use with whole blood samples.

[0078] In contrast, the present invention provides methods
that permit rapid, simple, and sensitive detection of mRNAs
(and other nucleic acids) from whole blood, without requiring
isolation of a particular blood cell type, purification of RNA,
and/or enzymatic manipulation of RNA. Following lysis of
the blood cells, typically, in a sample of whole blood, one or
more target nucleic acids are captured on a solid support and
then detected, for example, using a branched-chain DNA
(bDNA) assay. Methods for detecting nucleic acids directly
from blood plasma are also provided, as are compositions and
kits related to the methods. The methods of the invention are
optionally used for gene expression analysis, clinical diagno-
sis, and/or detection of microorganisms, e.g., pathogens,
among other applications.

Methods for Detecting Nucleic Acids from Blood

[0079] One general class of embodiments provides meth-
ods of detecting at least a first target nucleic acid. In the
methods, a sample comprising whole blood is provided. The
whole blood includes peripheral blood cells, which are lysed
to produce a lysate comprising the first target nucleic acid.
The first target nucleic acid is contacted with a first set of n
capture extenders, wherein n is at least two; this first set of
capture extenders is capable of hybridizing to the first target
nucleic acid. The first target nucleic acid is hybridized to the
first set of capture extenders, and the first set of capture
extenders is associated with a solid support. The first target
nucleic acid is captured on the solid support by hybridizing
the first target nucleic acid to the first set of capture extenders
and associating the first set of capture extenders with the solid
support, and the presence of the first target nucleic acid on the
solid support is then detected. The hybridization and associa-
tion steps can, e.g., be either simultaneous or sequential.

[0080] Typically, the first target nucleic acid is contacted
with the first set of capture extenders by contacting the lysate
with the first set of capture extenders. The peripheral blood
cells are optionally separated from the plasma (e.g., by cen-
trifugation) prior to lysis of the peripheral blood cells, to
provide a peripheral blood cell lysate; contacting the first
target nucleic acid with the first set of capture extenders then
comprises contacting the peripheral blood cell lysate with the
first set of capture extenders. However, such separation is not
necessary. Thus, in one class of embodiments, the peripheral
blood cells are lysed in the whole blood (e.g., liquid whole
blood) to produce a whole blood lysate that includes the first
target nucleic acid (e.g., among other nucleic acids released
from the peripheral blood cells and/or present in the plasma).
In this class of embodiments, contacting the first target
nucleic acid with the first set of capture extenders typically
comprises contacting the whole blood lysate with the first set
of capture extenders. Alternatively but less conveniently,
nucleic acids (e.g., total nucleic acids, total RNA, total DNA,
or the like) including the first target nucleic acid can be
purified or partially purified from the lysate prior to contact
with the capture extenders. For example, nucleic acids can be
isolated from the whole blood lysate (or the peripheral blood
cell lysate) by precipitation using techniques known in the art;
such precipitated nucleic acids can be resuspended in an
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appropriate solution (e.g., a buffered aqueous solution) and
then contacted with the first set of capture extenders. The
whole blood is optionally treated with a stabilizing reagent
such as PAXgene® prior to lysis of the peripheral blood cells,
but it need not be (and preferably is not).

[0081] In one aspect, as described above, the peripheral
blood cells are lysed in liquid whole blood to produce the
lysate. In another aspect, the target nucleic acid(s) are
detected from a dried blood spot. Thus, in one class of
embodiments, the whole blood is applied to a matrix to pro-
duce a blood spot, and the blood spot is dried (e.g., air dried)
to produce a dried blood spot. The dried blood spot is con-
tacted with an aqueous solution to produce the lysate. The
solution can comprise a buftered salt solution, a detergent, a
protease, and/or the like, as described herein. The matrix to
which the blood is applied is typically an absorbent matrix,
for example, a specimen collection paper, filter paper, or the
like.

[0082] A variety of techniques for lysing cells are known in
the art and can be adapted to the practice of the present
invention. For example, the peripheral blood cells can be
lysed by contact with a detergent (e.g., an anionic detergent
such as lithium lauryl sulfate), suspension in a low ionic
strength buffer, sonication, freeze-thaw cycles, or a combina-
tion thereof.

[0083] In one class of embodiments, the methods include
contacting the peripheral blood cells and/or the lysate with an
exogenously supplied protease (a protease that is added to the
peripheral blood cells and/or the lysate by a user of the meth-
ods, as opposed to a protease which is endogenous to whole
blood and is thus already present), typically prior to contact-
ing the first target nucleic acid with the first set of capture
extenders. By digesting various blood proteins, the protease
optionally inactivates ribonucleases and/or otherwise assists
in increasing the integrity and/or availability of the target
nucleic acid. A variety of proteases are known in the art and
can be adapted to the practice of the present invention; an
effective concentration of protease, time for which the lysate
is incubated with the protease, and the like can be determined
by routine experimentation, e.g., by ensuring that an exog-
enously added RNA can be quantitatively detected in the
lysate.

[0084] In one embodiment, the protease is proteinase K.
Proteinase K is commercially available from a number of
suppliers, and it has little dependence on cofactors, remains
active in the presence of fairly high concentrations of deter-
gent (e.g., lithium lauryl sulfate or the like used to lyse the
peripheral blood cells), and is active at elevated temperatures.
In the example described below, proteinase K is employed at
a concentration of at least 1 mg per ml of lysate; it will be
evident that the concentration of protease can readily be var-
ied, e.g., in conjunction with the duration of time for which
the cells and/or lysate is incubated with the protease.

[0085] The volume of blood used in the assay is typically
less than the volume of the resulting lysate, optionally sub-
stantially less. Thus, in one class of embodiments, the volume
of whole blood in the sample is at most %, at most Y3, or at
most %5 the volume of the lysate. For example, the volume of
whole blood used can be at most Yo, Y50, Y100, or Viso the
volume of the lysate. The remainder of the volume of the
lysate can comprise a buffered salt solution, a detergent, a
protease, water, and/or the like.

[0086] The methods can be applied to detection of essen-
tially any type of nucleic acids. For example, the first target
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nucleic acid can be a DNA or an RNA, e.g., an mRNA, rRNA,
microRNA precursor, or essentially any other form of RNA.
A target nucleic acid can, for example, be expressed by a
peripheral blood cell or by an intracellular or extracellular
pathogen, and can be located in the peripheral blood cells
and/or in the plasma. Thus, in one class of embodiments, the
peripheral blood cells include white blood cells, one or more
of which white blood cells comprises the first target nucleic
acid. The first target nucleic acid can, e.g., be endogenous to
the white blood cells or it can be expressed as a result of
infection of the white blood cells by a virus, bacterium, or
other pathogen. The first target nucleic acid need not be
expressed in all types of white blood cells, or even in all cells
of'a particular type or subtype; for example, the target nucleic
acid can be found in one or more of: a granulocyte, mono-
nuclear cell, neutrophil, basophil, eosinophil, monocyte,
lymphocyte, T lymphocyte, B lymphocyte, natural killer cell,
active granular natural killer cell, inactive agranular natural
killer cell, Th-lymphocyte, Tc/k-lymphocyte, activated T
cell, activated neutrophil, activated eosinophil, activated
basophil, or the like. Similarly, the first target nucleic acid can
be found in a red blood cell, platelet, bacterium, virion, or
other pathogen.

[0087] It will be understood that if the first target nucleic
acid is initially present in the whole blood in a double-
stranded form, e.g., hybridized to a complementary nucleic
acid, the double-stranded form is denatured prior to hybrid-
izing the first target nucleic acid to the first set of capture
extenders. Denaturation can be accomplished, for example,
by thermal denaturation, exposure to alkaline conditions
(which can have the added advantage of digesting extraneous
RNA if the target nucleic acid is a DNA), or similar tech-
niques. The methods can thus be used for detecting, e.g.,
double-stranded genomic DNA, double-stranded viral
nucleic acids, and the like, as well as single-stranded nucleic
acids such as mRNAs.

[0088] As noted, the first set of capture extenders includes
n capture extenders, where n is at least two. Preferably, n is at
least three, and n can be at least four or at least five or more.
Typically, but not necessarily, n is at most ten. For example, n
can be between three and ten, e.g., between five and ten or
between five and seven, inclusive. Use of fewer capture
extenders can be advantageous, for example, in embodiments
in which target nucleic acids are to be specifically detected
from samples including other nucleic acids with sequences
very similar to that of the target nucleic acids. In other
embodiments (e.g., embodiments in which capture of as
much of the target nucleic acid as possible is desired), how-
ever, n can be more than 10, e.g., between 20 and 50. The n
capture extenders in the first set preferably hybridize to non-
overlapping polynucleotide sequences in the first target
nucleic acid. The nonoverlapping polynucleotide sequences
can, but need not be, consecutive within the first target nucleic
acid.

[0089] The capture extenders are optionally bound to the
solid support, e.g., covalently or noncovalently, directly or
through a linker, e.g., streptavidin-biotin or the like. In a
preferred aspect, the capture extenders are associated with the
solid support by hybridization of the capture extenders to one
or more capture probes. Thus, in one class of embodiments, a
first capture probe is bound to the solid support, and the first
set of capture extenders is associated with the solid support by
hybridizing the capture extenders to the first capture probe.



US 2012/0157348 Al

[0090] Each capture extender in the first set is capable of
hybridizing to the first capture probe. The capture extender
typically includes a polynucleotide sequence C-1 that is
complementary to a polynucleotide sequence C-2 in the cap-
ture probe. C-1 and C-2 are typically, but need not be, 20
nucleotides or less in length. Hybridization of the capture
extenders to the capture probe is optionally cooperative, e.g.,
as described in U.S. patent applications 60/680,976 filed May
12,2005 and Ser. No. 11/433,081 filed May 11, 2006, both by
Luo et al. entitled “Multiplex branched-chain DNA assays.”
Thus, hybridizing the first set of capture extenders to the first
capture probe is optionally performed at a hybridization tem-
perature which is greater than a melting temperature (T,,) of
a complex between each individual capture extender and the
capture probe. Binding of a single capture extender and any
associated nucleic acid to the capture probe is thus typically
insufficient to capture the nucleic acid on the solid support.

[0091] The capture probe can include polynucleotide
sequence in addition to C-2, or C-2 can comprise the entire
polynucleotide sequence of the capture probe. For example,
each capture probe optionally includes a linker sequence
between the site of attachment of the capture probe to the
solid support and sequence C-2 (e.g., a linker sequence con-
taining 8 Ts, as just one possible example). Typically, each
capture probe includes a single sequence C-2, and each cap-
ture extender in the first set includes the same nucleotide
sequence as its sequence C-1. A number of other configura-
tions are contemplated, however; for example, the capture
probe can include two or more sequences C-2 (of the same or
different nucleotide sequence), different capture extenders
can include different nucleotide sequences as their sequence
C-1, complementary to different sequences C-2 in a single or
in different first capture probes, and the like.

[0092] The solid support can be essentially any suitable
support, including any of a variety of materials, configura-
tions, and the like. For example, in one class of embodiments,
the solid support is a substantially planar solid support, e.g.,
an upper surface of the bottom of a well of a multiwell plate,
a slide, or the like. Similarly, suitable solid supports include
any surface of a well of a multiwell plate, whether planar or
not. As another example, the solid support can comprise a
plurality of particles, e.g., microspheres, beads, cylindrical
particles, irregularly shaped particles, or the like. The par-
ticles are optionally identifiable, as will be described in
greater detail below, and optionally have additional or other
desirable characteristics. For example, the particles can be
magnetic or paramagnetic, providing a convenient means for
separating the particles from solution, e.g., to simplify sepa-
ration of the particles from any materials not bound to the
particles.

[0093] The methods can be conveniently multiplexed to
detect two or more target nucleic acids simultaneously. Thus,
in one class of embodiments, the lysate comprises a second
target nucleic acid and the methods include contacting the
second target nucleic acid with a second set of m capture
extenders (e.g., by contacting the lysate with the second set of
capture extenders, typically with the first and second sets
simultaneously), wherein m is at least two; this second set of
capture extenders is capable of hybridizing to the second
target nucleic acid. The second target nucleic acid is hybrid-
ized to the second set of capture extenders, and the second set
of capture extenders is associated with the solid support.
Hybridizing the second target nucleic acid to the second set of
capture extenders and associating the second set of capture
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extenders with the solid support captures the second target
nucleic acid on the solid support. The presence of the second
target nucleic acid on the solid support is then detected. It will
be evident that n, the number of capture extenders in the first
set, can but need not be the same as m, the number of capture
extenders in the second set. As for the first target nucleic acid,
the second target nucleic acid can be essentially any type of
nucleic acid.

[0094] In one class of embodiments, the solid support is a
substantially planar solid support, the first target nucleic acid
is captured at a first selected position on the solid support, and
the second target nucleic acid is captured at a second selected
position on the solid support. For example, the first set of
capture extenders can be hybridized to a first capture probe
predisposed at the first selected position, while the second set
of capture extenders is hybridized to a second capture probe
predisposed at the second selected position. Techniques for
forming such arrays of capture probes are well known and are,
e.g., referenced below in the section entitled “Arrays.” Spa-
tially addressable non-planar solid supports can optionally
also be employed in the methods. In this class of embodi-
ments, detecting the presence of the first and second nucleic
acid on the solid support typically includes detecting the
presence of nucleic acid at each selected position on the solid
support.

[0095] In another class of embodiments, the solid support
comprises a population of particles. The population includes
at least two sets of particles, and the particles in each set are
distinguishable from the particles in every other set. The first
target nucleic acid is captured on a first set of the particles, and
the second target nucleic acid is captured on a second set of
the particles. For example, the first set of particles can com-
prise a first capture probe that is capable of hybridizing to the
capture extenders comprising the first set of capture extenders
(and thereby capturing the first target nucleic acid on the first
set of particles), and the second set of particles can comprise
a second capture probe that is capable of hybridizing to the
capture extenders comprising the second set of capture
extenders (and thereby capturing the second target nucleic
acid on the second set of particles). In this class of embodi-
ments, detecting the presence of the first and second nucleic
acid onthe solid support typically includes identifying at least
a portion of the particles from each set and detecting the
presence of nucleic acid on particles from each set.

[0096] Essentially any suitable particles, e.g., particles hav-
ing distinguishable characteristics and to which capture
probes can be attached, can be used. For example, in one
preferred class of embodiments, the particles are micro-
spheres. The microspheres of each set can be distinguishable
from those of the other sets, e.g., on the basis of their fluo-
rescent emission spectrum, their diameter, or a combination
thereof. For example, the microspheres of each set can be
labeled with a unique fluorescent dye or mixture of such dyes,
quantum dots with distinguishable emission spectra, and/or
the like. As another example, the particles of each set can be
identified by an optical barcode, unique to that set, present on
the particles.

[0097] It will be evident that third, fourth, fifth, etc. target
nucleic acids are optionally also detected. The at least one
target nucleic acid to be detected thus optionally includes two
or more, five or more, 10 or more, 20 or more, 30 or more, 40
or more, 50 or more, or even 100 or more target nucleic acids
which are present or suspected to be present in the whole
blood. A like number of sets of capture extenders, and typi-
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cally a like number of selected positions on a substantially
planar solid support or a like number of sets of particles, are
also provided and used to capture and detect the target nucleic
acids. For additional details on multiplex bDNA assays, see
U.S. patent application No. 60/680,976 filed May 12, 2005
and Ser. No. 11/433,081 filed May 11, 2006, both by Luo etal.
entitled “Multiplex branched-chain DNA assays” and the
examples below.

[0098] The presence of the first target nucleic acid (and
optional second, third, etc. nucleic acids) on the solid support
can be detected by any of a variety of techniques known in the
art. For example, the first target nucleic acid can comprise a
label (including, e.g., one or two or more labels per mol-
ecule), and detecting the presence of the first target nucleic
acid can comprise detecting the label. The label can be
covalently associated with the nucleic acid (e.g., a fluorescent
label can be incorporated into the nucleic acid using a chemi-
cal or enzymatic labeling technique), or the nucleic acid can
be configured to bind the label (e.g., a biotinylated nucleic
acid can bind a streptavidin-associated label). The label can
be essentially any convenient label that directly or indirectly
provides a detectable signal. For example, the label can be a
fluorescent label (e.g., a quantum dot or fluorophore, e.g.,
Cy™3 or Cy™S), a luminescent label, a light-scattering label
(e.g., colloidal gold particles), or an enzyme (e.g., horseradish
peroxidase (HRP) or alkaline phosphatase). As another
example, at least one detection probe (a polynucleotide com-
prising a label or configured to bind a label) can be provided
and hybridized to the first target nucleic acid, and detecting
the presence of the first target nucleic acid can comprise
detecting the label. For example, a labeled molecular den-
drimer can be hybridized to the first target nucleic acid, for
example, a dendrimer such as 3DNA™ from Genisphere Inc.;
an exemplary 3DNA dendrimer includes 1-15 oligonucle-
otides complementary to the target nucleic acid and 30-900
fluorescent labels such as Cy™3, Cy™S35, Alexa Fluor 546 or
Alexa Fluor 647. As yet another example, the target nucleic
acid can be amplified. A wide variety of techniques for ampli-
fying nucleic acids are known in the art, including, but not
limited to, PCR (polymerase chain reaction), rolling circle
amplification, and transcription mediated amplification. (See,
e.g., Hatch et al. (1999) “Rolling circle amplification of DNA
immobilized on solid surfaces and its application to multiplex
mutation detection” Genet Anal. 15:35-40; Baner et al.
(1998) “Signal amplification of padlock probes by rolling
circle replication” Nucleic Acids Res. 26:5073-8; and Nallur
et al. (2001) “Signal amplification by rolling circle amplifi-
cation on DNA microarrays” Nucleic Acids Res. 29:E118.) A
labeled primer and/or labeled nucleotides are optionally
incorporated during amplification.

[0099] In one aspect, the first target nucleic acid (and
optional second, third, etc. target nucleic acid) is captured and
its presence on the solid support is detected using a branched-
chain DNA (bDNA) assay. Thus, in one preferred class of
embodiments, detecting the presence of the first target nucleic
acid on the solid support includes hybridizing a first set of one
or more label extenders (typically, two or more label extend-
ers) and a label probe system comprising a label to the first
target nucleic acid and detecting the presence of the label on
the solid support. The label probe system optionally includes
an amplification multimer and a plurality of label probes,
where the amplification multimer is capable of hybridizing
simultaneously to a label extender and to a plurality of label
probes. In another aspect, the label probe system includes a
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preamplifier, a plurality of amplification multimers, and a
plurality of label probes, wherein the preamplifier hybridizes
to a label extender, and the amplification multimers hybridize
to the preamplifier and to the plurality of label probes. As
another example, the label probe system can include only
label probes, which hybridize directly to the label extenders.
The label probe can include the label, or it can be configured
to bind to the label (for example, a biotinylated label probe
can bind to a streptavidin-associated label). Suitable labels
include, but are not limited to, an enzyme or a fluorescent
label. When an enzyme (e.g., alkaline phosphatase) is used as
the label, its activity can be detected with a chemilumines-
cent, colorimetric, or similar assay as is well-known in the art.
When a fluorescent label is used, detecting the presence of the
label on the solid support typically comprises detecting a
fluorescent signal from the label. Two or more label extenders
optionally hybridize to a component of the label probe system
(e.g., a single amplification multimer or preamplifier), and
such hybridization is optionally cooperative; see U.S. patent
application Ser. No. 11/471,025 filed Jun. 19, 2006 by Luo et
al. entitled “Multiplex detection of nucleic acids.”

[0100] An exemplary embodiment in which a single target
nucleic acid is captured and detected using a bDNA assay is
schematically illustrated in FIG. 1. Peripheral blood cells in a
sample of whole blood are lysed to produce a lysate including
first target nucleic acid 114. First target nucleic acid 114 (e.g.,
an mRNA whose expression is to be detected in whole blood)
is captured by capture probe 104 on solid support 101 (e.g., a
well of a microtiter plate) through first set 111 of synthetic
oligonucleotide capture extenders. Each capture extender has
first polynucleotide sequence C-3 (152) that can hybridize to
the target nucleic acid and second polynucleotide sequence
C-1 (151) that can hybridize to the capture probe through
sequence C-2 (150) in the capture probe. Typically, two or
more capture extenders are used. Each label extender in first
set 121 of label extenders hybridizes to a different sequence
on the target nucleic acid, through sequence L-1 (154) that is
complementary to the target nucleic acid, and to sequence
M-1 (157) on amplification multimer 141, through sequence
L-2 (155). Blocking probes, which hybridize to sequences in
the target nucleic acid not bound by either capture extenders
or label extenders, are often used in bDNA assays to reduce
non-specific target probe binding. A probe set for a given
target nucleic acid thus consists of capture extenders, label
extenders, and optional blocking probes for the target nucleic
acid. The capture extenders, label extenders, and optional
blocking probes are complementary to nonoverlapping
sequences in the target nucleic acid, and are typically, but not
necessarily, contiguous. In this example, a single blocking
probe is used (124).

[0101] Signal amplification begins with the binding of the
label extenders to the target nucleic acid. The amplification
multimer is then hybridized to the label extenders. The ampli-
fication multimer has multiple copies of sequence M-2 (158)
that is complementary to label probe 142. (It is worth noting
that the amplification multimer is typically, but not necessar-
ily, a branched-chain nucleic acid; for example, the amplifi-
cation multimer can be a branched, forked, or comb-like
nucleic acid or a linear nucleic acid.) Label 143, for example,
alkaline phosphatase, is covalently attached to each label
probe. (Alternatively, the label can, e.g., be noncovalently
associated with the label probes.) In the final step, labeled
complexes are detected, e.g., by the alkaline phosphatase-
mediated degradation of a chemilumigenic substrate, e.g.,
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dioxetane. Luminescence is reported as relative lumines-
cence units (RLUs) on a microplate reader. The amount of
chemiluminescence is proportional to the level of first target
nucleic acid originally present in the sample of whole blood.

[0102] In the preceding example, the amplification multi-
mer and the label probes comprise label probe system 140. In
another example, the label probe system also comprises a
preamplifier, e.g., as described in U.S. Pat. No. 5,635,352 and
U.S. Pat. No. 5,681,697, which further amplifies the signal
from a single target mRNA: See also U.S. patent application
Ser.No. 11/471,025. In yet another example, the label extend-
ers hybridize directly to the label probes and no amplification
multimer or preamplifier is used, so the signal from a single
target mRNA molecule is only amplified by the number of
distinct label extenders that hybridize to that mRNA (and the
number of label probes that bind to a single label extender).

[0103] Basic bDNA assays have been well described and
have been used, e.g., to detect and quantify mRNA transcripts
in cell lines and to determine viral loads. The bDNA assay
provides direct quantification of nucleic acid molecules at
physiological levels. Several advantages of the technology
distinguish it from other DNA/RNA amplification technolo-
gies, including linear amplification, good sensitivity and
dynamic range, great precision and accuracy, simple sample
preparation procedure, and reduced sample-to-sample varia-
tion. For additional details on bDNA assays, see, e.g., U.S.
Pat. No. 4,868,105 to Urdea et al. entitled “Solution phase
nucleic acid sandwich assay”; U.S. Pat. No. 5,635,352 to
Urdea et al. entitled “Solution phase nucleic acid sandwich
assays having reduced background noise”; U.S. Pat. No.
5,681,697 to Urdea et al. entitled “Solution phase nucleic acid
sandwich assays having reduced background noise and kits
therefor”; U.S. Pat. No. 5,124,246 to Urdea et al. entitled
“Nucleic acid multimers and amplified nucleic acid hybrid-
ization assays using same”; U.S. Pat. No. 5,624,802 to Urdea
et al. entitled “Nucleic acid multimers and amplified nucleic
acid hybridization assays using same”; U.S. Pat. No. 5,849,
481 to Urdeaet al. entitled “Nucleic acid hybridization assays
employing large comb-type branched polynucleotides™; U.S.
Pat. No. 5,710,264 to Urdea et al. entitled “Large comb type
branched polynucleotides™; U.S. Pat. No. 5,594,118 to Urdea
and Horn entitled “Modified N-4 nucleotides foruse in ampli-
fied nucleic acid hybridization assays™; U.S. Pat. No. 5,093,
232 to Urdea and Horn entitled “Nucleic acid probes™; U.S.
Pat. No. 4,910,300 to Urdea and Horn entitled “Method for
making nucleic acid probes™; U.S. Pat. No. 5,359,100; U.S.
Pat. No. 5,571,670; U.S. Pat. No. 5,614,362; U.S. Pat. No.
6,235,465; U.S. Pat. No. 5,712,383; U.S. Pat. No. 5,747,244,
U.S. Pat. No. 6,232,462; U.S. Pat. No. 5,681,702; U.S. Pat.
No. 5,780,610; U.S. Pat. No. 5,780,227 to Sheridan et al.
entitled “Oligonucleotide probe conjugated to a purified
hydrophilic alkaline phosphatase and uses thereof”; U.S.
patent application Publication No. US2002172950 by Kenny
et al. entitled “Highly sensitive gene detection and localiza-
tion using in situ branched-DNA hybridization; Wang et al.
(1997) “Regulation of insulin preRNA splicing by glucose”
Proc Nat Acad Sci USA 94:4360-4365; Collins et al. (1998)
“Branched DNA (bDNA) technology for direct quantification
of nucleic acids: Design and performance” in Gene Quanti-
fication, F Ferre, ed.; and Wilber and Urdea (1998) “Quanti-
fication of HCV RNA in clinical specimens by branched
DNA (bDNA) technology” Methods in Molecular Medicine:
Hepatitis C 19:71-78. In addition, reagents for performing
basic bDNA assays (e.g., QuantiGene® kits, amplification
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multimers, alkaline phosphatase labeled label probes, chemi-
lumigenic substrate, capture probes immobilized on a solid
support, and the like) are commercially available, e.g., from
Panomics, Inc. (www (dot) panomics (dot) com), and can be
adapted for the practice of the present invention. Software for
designing probe sets for a given mRNA target (i.e., for design-
ing the regions of the capture extenders, label extenders, and
optional blocking probes that are complementary to the tar-
get) is also commercially available (e.g., ProbeDesigner™
from Panomics, Inc.); see also Bushnell et al. (1999) “Probe-
Designer: for the design of probe sets for branched DNA
(bDNA) signal amplification assays Bioinformatics 15:348-
55.

[0104] Another exemplary embodiment is schematically
illustrated in FIG. 2. This example demonstrates multiplex
capture and detection of target nucleic acids with a bDNA
assay, where the solid support comprises a population of
particles (in this example, a population of microspheres,
where each set of microspheres has a characteristic fluores-
cent emission spectrum). Panel A illustrates three distinguish-
able sets of microspheres 201, 202, and 203, which have
associated therewith capture probes 204, 205, and 206,
respectively. Each capture probe includes a sequence C-2
(250), which is different from set to set of microspheres. The
three sets of microspheres are combined to form population
208 (Panel B). A set of three capture extenders is provided for
each target nucleic acid; set 211 for nucleic acid 214, set 212
for nucleic acid 215 which is not present, and set 213 for
nucleic acid 216. Each capture extender includes sequences
C-1 (251, complementary to the respective capture probe’s
sequence C-2) and C-3 (252, complementary to a sequence in
the corresponding target nucleic acid). Three sets of label
extenders (221, 222, and 223 for nucleic acids 214, 215, and
216, respectively) and three sets of blocking probes (224, 225,
and 226 for nucleic acids 214, 215, and 216, respectively) are
also provided. Each label extender includes sequences L.-1
(254, complementary to a sequence in the corresponding
target nucleic acid) and [.-2 (255, complementary to M-1).

[0105] The sample comprising whole blood is provided and
the peripheral blood cells are lysed, providing a lysate (e.g., a
whole blood lysate) including target nucleic acids 214 and
216. Non-target nucleic acids 230 are also present. Target
nucleic acids 214 and 216 are contacted with and hybridized
to their corresponding set of capture extenders (211 and 213,
respectively), and the capture extenders are hybridized to the
corresponding capture probes (204 and 206, respectively),
capturing target nucleic acids 214 and 216 on microspheres
201 and 203, respectively (Panel C). Materials not bound to
the microspheres (e.g., capture extenders 212, nucleic acids
230, etc.) are optionally separated from the microspheres by
washing. Label probe system 240 including amplification
multimer 241 (which includes sequences M-1 257 and M-2
258) and label probe 242 (which contains label 243) is hybrid-
ized to label extenders 221 and 223, which are hybridized to
nucleic acids 214 and 216, respectively (Panel D). Materials
not captured on the microspheres are optionally removed by
washing the microspheres. Microspheres from each set are
identified, e.g., by their fluorescent emission spectrum (A,
and A, Panel E), and the presence or absence of the label on
each set of microspheres is detected (A, Panel E). (It is worth
noting that in embodiments such as this, in which both the
label and the particles are fluorescent, fluorescent emission by
the label is typically distinguishable from fluorescent emis-
sion by the particles, e.g., microspheres, and many suitable



US 2012/0157348 Al

fluorescent label-fluorescent microsphere combinations are
possible.) Since each target nucleic acid is associated with a
distinct set of microspheres via hybridization with the corre-
sponding set of capture extenders and capture probe, the
presence of the label on a given set of microspheres correlates
with the presence of the corresponding target nucleic acid on
the microspheres and thus in the original sample.

[0106] Asdepictedin FIG. 2, all of the label extenders in all
of the sets typically include an identical sequence L-2.
Optionally, however, different label extenders (e.g., label
extenders in different sets) can include different sequences
L-2. Also as depicted in FIG. 2, each capture probe typically
includes a single sequence C-2 and thus hybridizes to a single
capture extender. Optionally, however, a capture probe can
include two or more sequences C-2 and hybridize to two or
more capture extenders. Similarly, as depicted, each of the
capture extenders in a particular set typically includes an
identical sequence C-1, and thus only a single capture probe
is needed for each set of particles; however, different capture
extenders within a set optionally include different sequences
C-1 (and thus hybridize to different sequences C-2, within a
single capture probe or different capture probes on the surface
of the corresponding set of particles).

[0107] One or more of the sets of particles is optionally
isolated, whereby the associated target nucleic acid is iso-
lated. The isolated nucleic acid can optionally be removed
from the particles and/or subjected to further manipulation, if
desired (e.g., amplification by PCR or the like).

[0108] Yet another exemplary embodiment is schemati-
cally illustrated in FIG. 3. This example demonstrates multi-
plex capture and detection of target nucleic acids, using a
bDNA assay and a substantially planar solid support. Panel A
depicts solid support 301 having nine capture probes pro-
vided on it at nine selected positions (e.g., 334-336). Panel B
depicts a cross section of solid support 301, with distinct
capture probes 304, 305, and 306 at different selected posi-
tions on the support (334, 335, and 336, respectively). A set of
capture extenders is provided for each target nucleic acid.
Only three sets are depicted; set 311 for nucleic acid 314, set
312 for nucleic acid 315 which is not present, and set 313 for
nucleic acid 316. Each capture extender includes sequences
C-1 (351, complementary to the respective capture probe’s
sequence C-2) and C-3 (352, complementary to a sequence in
the corresponding target nucleic acid). Three sets of label
extenders (321, 322, and 323 for nucleic acids 314, 315, and
316, respectively) and three sets of blocking probes (324, 325,
and 326 for nucleic acids 314, 315, and 316, respectively) are
also depicted (although nine would typically be provided, one
for each nucleic acid of interest). Each label extender includes
sequences [-1 (354, complementary to a sequence in the
corresponding target nucleic acid) and -2 (355, complemen-
tary to M-1).

[0109] A sample comprising whole blood is provided and
the peripheral blood cells are lysed, producing a lysate (e.g.,
a whole blood lysate) including target nucleic acids 314 and
316; non-target nucleic acids 330 are also present in the
lysate. Nucleic acids 314 and 316 are contacted with and
hybridized to their corresponding set of capture extenders
(311 and 313, respectively), and the capture extenders are
hybridized to the corresponding capture probes (304 and 306,
respectively), capturing nucleic acids 314 and 316 at selected
positions 334 and 336, respectively (Panel C). Materials not
bound to the solid support (e.g., capture extenders 312,
nucleic acids 330, etc.) are optionally separated from the
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support by washing. Label probe system 340 including ampli-
fication multimer 341 (which includes sequences M-1 357
and M-2 358) and label probe 342 (which contains label 343)
is hybridized to label extenders 321 and 323, which are
hybridized to nucleic acids 314 and 316, respectively (Panel
D). Materials not captured on the solid support are optionally
removed by washing the support, and the presence or absence
of the label at each position on the solid support is detected.
Since each target nucleic acid is associated with a distinct
selected position on the solid support via hybridization with
the corresponding set of capture extenders and capture probe,
the presence of the label at a given position on the solid
support correlates with the presence of the corresponding
target nucleic acid at that position and thus its presence in the
original sample.

[0110] Atany of'various steps in the methods, materials not
captured on the solid support are optionally separated from
the support (and thus from any support-bound materials). For
example, when detection is performed with a bDNA assay,
after the capture extenders, nucleic acids, label extenders,
blocking probes, and support-bound capture probes are
hybridized, the solid support is optionally washed to remove
unbound nucleic acids and probes; after the label extenders
and amplification multimer are hybridized, the solid support
is optionally washed to remove unbound amplification mul-
timer; and/or after the label probes are hybridized to the
amplification multimer, the solid support is optionally
washed to remove unbound label probe prior to detection of
the label.

[0111] The methods are optionally used to quantitate the
amount of the first (and optional second, third, etc.) nucleic
acid present in the whole blood sample. Thus, in one class of
embodiments, detecting the presence of the first target nucleic
acid on the solid support comprises detecting an amount of
the first target nucleic acid on the solid support. It will be
evident that the amount of the target nucleic acid captured on
the solid support is proportional to the amount of the target
nucleic acid present in the original sample. For example, in
one class of embodiments in which a label is used, an inten-
sity of a signal from the label can be measured (e.g., for each
set of particles or each selected position on the solid support,
in multiplex embodiments), and correlated with a quantity of
the corresponding target nucleic acid present.

[0112] Due to efficient capture of each target nucleic acid
by hybridization to multiple capture extenders, for example,
even target nucleic acids present at low concentration can be
captured and detected. Thus, in one class of embodiments, the
first target nucleic acid is present in the sample in a non-zero
amount of 100 amol or less, 50 amol or less, 10 amol or less,
1 amol orless, 0.1 amol or less, 0.05 amol or less, or even 0.01
amol or less. Similarly, two target nucleic acids can be cap-
tured and detected simultaneously, even when they differ
greatly in concentration (e.g., by 1000-fold or more) in the
sample. The methods are thus extremely versatile.

[0113] Capture of a particular target nucleic acid is option-
ally quantitative. Thus, in one exemplary class of embodi-
ments, at least 30%, at least 50%, at least 80%, at least 90%,
at least 95%, or even at least 99% of a total amount of the first
target nucleic acid present in the sample is captured on the
solid support. Second, third, etc. nucleic acids can similarly
be quantitatively captured. Such quantitative capture can
occur without capture of a significant amount of undesired
nucleic acids, even those of very similar sequence to the target
nucleic acid.
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[0114] Thus, inone class of embodiments, in addition to the
first target nucleic acid, the sample comprises or is suspected
of comprising a nucleic acid which has a polynucleotide
sequence which is 95% or more identical to that of the first
target nucleic acid (e.g., 96% or more, 97% or more, 98% or
more, or even 99% or more identical). The first target nucleic
acid is captured on the solid support, while the other nucleic
acid comprises 1% or less of a total amount of nucleic acid
captured on the solid support (e.g., 0.5% or less, 0.2% or less,
or even 0.1% or less; for multiplex embodiments, percent
capture is assessed, e.g., on the corresponding first set of
particles or first selected position on the solid support). The
other nucleic acid can be another target nucleic acid or simply
any nucleic acid. Typically, capture extenders are chosen that
hybridize to regions of the first target nucleic acid having the
greatest sequence difference from the other nucleic acid.

[0115] A capture probe and/or capture extender optionally
comprises at least one non-natural nucleotide. For example, a
capture probe and the corresponding capture extender option-
ally comprise, at complementary positions, at least one pair of
non-natural nucleotides that base pair with each other but that
do not Watson-Crick base pair with the bases typical to bio-
logical DNA or RNA (i.e., A, C, G, T, or U). Examples of
nonnatural nucleotides include, but are not limited to, Locked
NucleicAcid™ nucleotides (available from Exiqon A/S,
www (dot) exiqon (dot) com; see, e.g., Santal.ucia Jr. (1998)
Proc Natl Acad Sci 95:1460-1465) and is0G, isoC, and other
nucleotides used in the AEGIS system (Artificially Expanded
Genetic Information System, available from EraGen Bio-
sciences, www (dot) eragen (dot) com; see, e.g., U.S. Pat. No.
6,001,983, U.S. Pat. No. 6,037,120, and U.S. Pat. No. 6,140,
496). Use of such non-natural base pairs (e.g., isoG-isoC base
pairs) in the capture probes and capture extenders can, for
example, reduce background and/or simplify probe design by
decreasing cross hybridization, or it can permit use of shorter
capture probes and capture extenders when the non-natural
base pairs have higher binding affinities than do natural base
pairs. Non-natural nucleotides can similarly be included in
the label extenders, amplification multimers, and/or label
probes, if desired.

Methods for Detecting Nucleic Acids from Plasma

[0116] Similar methods can be used to detect nucleic acids
from blood plasma. Although current techniques typically
involve concentration of RNA from large volumes of plasma
prior to detection, e.g., by passing the plasma through a col-
umn to collect circulating RNAs on the column or by isolation
of viral particles, the methods of the present invention facili-
tate detection of nucleic acids directly from the plasma.

[0117] Thus, one general class of embodiments provides
methods of detecting at least a first target nucleic acid. In the
methods, plasma comprising the first target nucleic acid is
provided. The plasma is contacted with a first set of n capture
extenders, wherein n is at least two. The first set of capture
extenders is capable of hybridizing to the first target nucleic
acid. The first target nucleic acid is hybridized to the first set
of capture extenders, and the first set of capture extenders is
associated with a solid support. The first target nucleic acid is
captured on the solid support by hybridizing the first target
nucleic acid to the first set of capture extenders and associat-
ing the first set of capture extenders with the solid support.
The presence of the first target nucleic acid on the solid
support is then detected. The hybridization and association
steps can be, e.g., either simultaneous or sequential.
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[0118] In one class of embodiments, the methods include
contacting the plasma with an exogenously supplied protease
(a protease that is added to the plasma by a user of the
methods, as opposed to a protease which is endogenous to
plasma and is thus already present), typically prior to contact-
ing the plasma with the first set of capture extenders. As for
the methods above, a variety of proteases are known in the art
and can be adapted to the practice of the present invention; an
effective concentration of protease, time for which the lysate
is incubated with the protease, and the like can be determined
by routine experimentation, e.g., by ensuring that an exog-
enously added RNA can be quantitatively detected in the
plasma. In one embodiment, the protease is proteinase K.
[0119] Theplasmais optionally contacted with the protease
in a digestion mixture, and the volume of plasma in the
mixture is optionally at most /2, at most %4, or at most %5 the
volume of the mixture. For example, the volume of plasma
used can be at most Yo, Y50, Y100, or Viso the volume of the
mixture. The remainder of the volume of the mixture can
comprise a buffered salt solution, a detergent (e.g., lithium
lauryl sulfate), water, and/or the like; for example, the plasma
can be mixed with a lysis buffer such as that described in
Example 1 below.

[0120] The methods can be applied to detection of essen-
tially any type of nucleic acids. For example, the first target
nucleic acid can be a DNA or an RNA. A target nucleic acid
can, for example, be expressed by the organism from which
the plasma is obtained or by a pathogen, and can be, e.g., free
in the plasma or associated with one or more proteins, lipids,
and/or the like, e.g. as a virion.

[0121] It will be understood that if the first target nucleic
acid is initially present in the plasma in a double-stranded
form, e.g., hybridized to a complementary nucleic acid, the
double-stranded form is denatured prior to hybridizing the
first target nucleic acid to the first set of capture extenders.
Denaturation can be accomplished, for example, by thermal
denaturation, exposure to alkaline conditions (which can
have the added advantage of digesting extraneous RNA if'the
target nucleic acid is a DNA), or similar techniques. The
methods can thus be used for detecting, e.g., double-stranded
genomic DNA, double-stranded viral nucleic acids, and the
like, as well as single-stranded nucleic acids such as mRNAs.
[0122] Essentially all of the features noted for the methods
above apply to these embodiments as well, as relevant; for
example, with respect to number of capture extenders per set,
type of solid support, association of the capture extenders
with the solid support, detection technique, composition of
the optional label probe system, type of label, inclusion of
blocking probes, quantitation of the target nucleic acid(s),
separation of unbound materials from the solid support, and/
or the like.

[0123] For example, in one preferred class of embodi-
ments, a first capture probe is bound to the solid support, and
associating the first set of capture extenders with the solid
support comprises hybridizing the capture extenders to the
first capture probe. As another example, the presence of the
first target nucleic acid on the solid support is optionally
detected by hybridizing a first set of one or more label extend-
ers and a label probe system comprising a label to the first
target nucleic acid and then detecting the presence of the label
on the solid support.

[0124] As for the embodiments above, the methods can be
conveniently multiplexed to detect two or more target nucleic
acids simultaneously. Thus, in one class of embodiments, the
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plasma comprises a second target nucleic acid and the meth-
ods include contacting the plasma with a second set of m
capture extenders, wherein m is at least two (preferably at the
same time the plasma is contacted with the first set of capture
extenders); this second set of capture extenders is capable of
hybridizing to the second target nucleic acid. The second
target nucleic acid is hybridized to the second set of capture
extenders, and the second set of capture extenders is associ-
ated with the solid support. Hybridizing the second target
nucleic acid to the second set of capture extenders and asso-
ciating the second set of capture extenders with the solid
support captures the second target nucleic acid on the solid
support. The presence of the second target nucleic acid on the
solid support is then detected. It will be evident that n, the
number of capture extenders in the first set, can but need not
be the same as m, the number of capture extenders in the
second set. As for the first target nucleic acid, the second
target nucleic acid can be essentially any type of nucleic acid.

[0125] In one class of embodiments, the solid support is a
substantially planar solid support, the first target nucleic acid
is captured at a first selected position on the solid support, and
the second target nucleic acid is captured at a second selected
position on the solid support. For example, the first set of
capture extenders can be hybridized to a first capture probe
predisposed at the first selected position, while the second set
of capture extenders is hybridized to a second capture probe
predisposed at the second selected position. As for the
embodiments above, essentially any suitable solid support
can be employed.

[0126] In another class of embodiments, the solid support
comprises a population of particles. The population includes
at least two sets of particles, and the particles in each set are
distinguishable from the particles in every other set. The first
target nucleic acid is captured on a first set of the particles, and
the second target nucleic acid is captured on a second set of
the particles. For example, the first set of particles can com-
prise a first capture probe that is capable of hybridizing to the
capture extenders comprising the first set of capture extenders
(and thereby capturing the first target nucleic acid on the first
set of particles), and the second set of particles can comprise
a second capture probe that is capable of hybridizing to the
capture extenders comprising the second set of capture
extenders (and thereby capturing the second target nucleic
acid on the second set of particles). In this class of embodi-
ments, detecting the presence of the first and second nucleic
acid onthe solid support typically includes identifying at least
a portion of the particles from each set and detecting the
presence of nucleic acid on particles from each set. As for the
embodiments above, essentially any suitable particles, e.g.,
particles having distinguishable characteristics and to which
capture probes can be attached, can be used. For example, in
one preferred class of embodiments, the particles are micro-
spheres.

[0127] It will be evident that third, fourth, fifth, etc. target
nucleic acids are optionally also detected. The at least one
target nucleic acid to be detected thus optionally includes two
or more, five or more, 10 or more, 20 or more, 30 or more, 40
or more, 50 or more, or even 100 or more target nucleic acids
which are present or suspected to be present in the whole
blood. A like number of sets of capture extenders, and typi-
cally a like number of selected positions on a substantially
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planar solid support or a like number of sets of particles, are
also provided and used to capture and detect the target nucleic
acids.

Compositions

[0128] Compositions related to the methods are another
feature of the invention. Thus, one general class of embodi-
ments provides a composition that includes a first set of n
capture extenders, wherein n is at least two, and peripheral
blood cell nucleic acids. The first set of capture extenders is
capable of hybridizing to (and optionally is hybridized to) a
first target nucleic acid. The first set of capture extenders is
associated with, or is capable of being associated with, a solid
support.

[0129] In one class of embodiments, the composition
includes a whole blood lysate comprising the peripheral
blood cell nucleic acids. The volume of whole blood from
which the lysate is produced is optionally at most V5, 14, 15,
Yio, Y50, Yioo, or Yiso the volume of the composition. In
another class of embodiments, the composition includes a
peripheral blood cell lysate comprising the peripheral blood
cell nucleic acids.

[0130] The composition can include the first target nucleic
acid. The peripheral blood cell nucleic acids optionally com-
prise the first target nucleic acid; alternatively, the first target
nucleic acid can, e.g., be a nucleic acid found in the plasma.
The composition optionally includes nucleic acids from
whole blood, where nucleic acids from plasma and all blood
cell types (e.g., red blood cells, white blood cells, and plate-
lets) are represented or potentially represented, no plasma,
cells, or cell type having been deliberately enriched in or
removed from the sample of whole blood.

[0131] In one class of embodiments, the composition
includes an exogenously supplied protease (e.g., proteinase
K) and/or a detergent. The composition optionally also
includes reagents used to detect the first target nucleic acid.
For example, in one class of embodiments, the composition
includes a first set of one or more label extenders, which first
set oflabel extenders is capable of hybridizing to (and option-
ally is hybridized to) the first target nucleic acid. The compo-
sition optionally also includes a label probe system compris-
ing a label.

[0132] The composition can include the solid support. The
capture extenders are optionally bound to the solid support,
e.g., covalently or noncovalently, directly or through a linker,
e.g., streptavidin-biotin or the like. In one preferred class of
embodiments, a first capture probe is bound to the solid
support. The first capture probe is capable of hybridizing to
(and optionally is hybridized to) the capture extenders of the
first set of capture extenders and thereby associating the cap-
ture extenders with the solid support. As noted above, the
solid support can be essentially any suitable support, includ-
ing any of a variety of materials, configurations, and the like.
For example, in one class of embodiments, the solid support
is a substantially planar solid support, e.g., an upper surface of
the bottom of a well of a multiwell plate, a slide, or the like.
Similarly, suitable solid supports include any surface ofa well
of a multiwell plate, whether planar or not. As another
example, the solid support can comprise a plurality of par-
ticles, e.g., microspheres, beads, cylindrical particles, irregu-
larly shaped particles, or the like. The particles are optionally
identifiable, and optionally have additional or other desirable
characteristics.
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[0133] The composition optionally includes a second set of
m capture extenders, wherein m is at least two. The second set
of capture extenders is capable of hybridizing to (and option-
ally is hybridized to) a second target nucleic acid, and the
second set of capture extenders is associated with, or is
capable of being associated with, the solid support. In one
class of embodiments, the solid support is a substantially
planar solid support, wherein the first set of capture extenders
is associated with or is capable of being associated with a first
selected position on the solid support, and wherein the second
set of capture extenders is associated with or is capable of
being associated with a second selected position on the solid
support. A first capture probe capable of hybridizing to the
capture extenders of the first set is optionally bound to the
solid support at the first selected position while a second
capture probe capable of hybridizing to the capture extenders
of the second set is bound to the solid support at the second
selected position. In another class of embodiments, the solid
support comprises a population of particles that includes at
least two sets of particles, and the particles in each set are
distinguishable from the particles in every other set. The first
set of capture extenders is associated with or is capable of
being associated with a first set of the particles, and the second
set of capture extenders is associated with or is capable of
being associated with a second set of the particles. Optionally,
the first set of particles comprises a first capture probe capable
othybridizing to the capture extenders comprising the first set
of capture extenders, while the second set of particles com-
prises a second capture probe capable of hybridizing to the
capture extenders comprising the second set of capture
extenders. The composition optionally includes the second
target nucleic acid. It will be evident that the composition
optionally also includes third, fourth, fifth, etc. target nucleic
acids, sets of capture extenders, sets of particles or selected
positions on the solid support, and/or the like.

[0134] Essentially all of the features noted for the methods
above apply to these embodiments as well, as relevant; for
example, with respect to number of capture extenders per set,
composition of the label probe system, type of label, inclu-
sion of blocking probes, type of target nucleic acid(s), and/or
the like.

[0135] Another general class of embodiments provides a
composition that includes a first set of n capture extenders,
wherein n is at least two, and plasma. The first set of capture
extenders is capable of hybridizing to (and optionally is
hybridized to) a first target nucleic acid. The first set of cap-
ture extenders is associated with, or is capable of being asso-
ciated with, a solid support.

[0136] The composition can include the first target nucleic
acid. In one class of embodiments, the composition includes
an exogenously supplied protease (e.g., proteinase K) and/or
adetergent. The volume of the plasma is optionally at most V2,
Vs, Y5, YVio, Y50, Yioo, or Viso the volume of the composition.
The composition optionally also includes reagents used to
detect the first target nucleic acid. For example, in one class of
embodiments, the composition includes a first set of one or
more label extenders, which first set of label extenders is
capable of hybridizing to the first target nucleic acid. The
composition optionally also includes a label probe system
comprising a label.

[0137] The composition can include the solid support. The
capture extenders are optionally bound to the solid support,
e.g., covalently or noncovalently, directly or through a linker,
e.g., streptavidin-biotin or the like. In one preferred class of
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embodiments, a first capture probe is bound to the solid
support. The first capture probe is capable of hybridizing to
the capture extenders of the first set of capture extenders and
thereby associating the capture extenders with the solid sup-
port. As noted above, the solid support can be essentially any
suitable support, including any of a variety of materials, con-
figurations, and the like. For example, in one class of embodi-
ments, the solid support is a substantially planar solid sup-
port, e.g., an upper surface of the bottom of a well of a
multiwell plate, a slide, or the like. Similarly, suitable solid
supports include any surface of a well of a multiwell plate,
whether planar or not. As another example, the solid support
can comprise a plurality of particles, e.g., microspheres,
beads, cylindrical particles, irregularly shaped particles, or
the like. The particles are optionally identifiable, and option-
ally have additional or other desirable characteristics.

[0138] The composition optionally includes a second set of
m capture extenders, wherein m is at least two. The second set
of capture extenders is capable of hybridizing to (and option-
ally is hybridized to) a second target nucleic acid, and the
second set of capture extenders is associated with, or is
capable of being associated with, the solid support. In one
class of embodiments, the solid support is a substantially
planar solid support, wherein the first set of capture extenders
is associated with or is capable of being associated with a first
selected position on the solid support, and wherein the second
set of capture extenders is associated with or is capable of
being associated with a second selected position on the solid
support. A first capture probe capable of hybridizing to the
capture extenders of the first set is optionally bound to the
solid support at the first selected position while a second
capture probe capable of hybridizing to the capture extenders
of the second set is bound to the solid support at the second
selected position. In another class of embodiments, the solid
support comprises a population of particles that includes at
least two sets of particles, and the particles in each set are
distinguishable from the particles in every other set. The first
set of capture extenders is associated with or is capable of
being associated with a first set of the particles, and the second
set of capture extenders is associated with or is capable of
being associated with a second set of the particles. Optionally,
the first set of particles comprises a first capture probe capable
othybridizing to the capture extenders comprising the first set
of capture extenders, while the second set of particles com-
prises a second capture probe capable of hybridizing to the
capture extenders comprising the second set of capture
extenders. The composition optionally includes the second
target nucleic acid. It will be evident that the composition
optionally also includes third, fourth, fifth, etc. target nucleic
acids, sets of capture extenders, sets of particles or selected
positions on the solid support, and/or the like.

[0139] Essentially all of the features noted for the embodi-
ments above apply to these embodiments as well, as relevant;
for example, with respect to number of capture extenders per
set, composition of the label probe system, type of label,
inclusion of blocking probes, type of target nucleic acid(s),
and/or the like.

Kits

[0140] Yet another general class of embodiments provides
a kit for detecting at least a first target nucleic acid. The kit
includes a first capture probe bound to a solid support, a first
set of n capture extenders, wherein n is at least two, a label
probe system comprising a label, a first set of one or more
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label extenders, a first solution comprising a detergent, a
protease, and instructions for detecting the first target nucleic
acid in whole blood, in peripheral blood cells, and/or in
plasma with the kit, packaged in one or more containers. The
first set of capture extenders is capable of hybridizing to the
first target nucleic acid and to the first capture probe, and the
label extenders of the first set are capable of hybridizing to the
first target nucleic acid and to the label probe system.

[0141] The protease can be included in the first solution,
provided in another solution, or provided in dried form, for
example. The first solution typically includes a buffer, salt,
and/or the like in addition to the detergent (e.g., a detergent
such as lithium lauryl sulfate). The kit optionally also
includes additional buffered solutions (e.g., diluent, hybrid-
ization buffer, and/or wash buffer), standards comprising one
or more nucleic acids at known concentration, blocking
probes, and/or the like.

[0142] In one aspect, the kits are configured for multiplex
detection of target nucleic acids. Thus, in one class of
embodiments, the kit also includes a second capture probe
bound to the solid support, a second set of m capture extend-
ers, wherein m is at least two, and a second set of one or more
label extenders. The second set of capture extenders is
capable of hybridizing to a second target nucleic acid and to
the second capture probe, and the label extenders of the sec-
ond set are capable of hybridizing to the second target nucleic
acid and to the label probe system. It will be evident that third,
fourth, fifth, etc. support-bound capture probes, sets of cap-
ture extenders, and sets of label extenders are optionally also
included in the kit, for detection of third, fourth, fifth, etc.
target nucleic acids.

[0143] Essentially all of the features noted for the embodi-
ments above apply to these embodiments as well, as relevant;
for example, with respect to number of capture extenders per
set, type of solid support, association of the capture extenders
with the solid support, composition of the label probe system,
type of label, type of target nucleic acid(s), and/or the like.

Systems

[0144] In one aspect, the invention includes systems, e.g.,
systems used to practice the methods herein and/or compris-
ing the compositions described herein. The system can
include, e.g., a fluid and/or particle (e.g., microsphere) han-
dling element, a fluid and/or particle containing element, a
laser for exciting a fluorescent label and/or fluorescent par-
ticles, a detector for detecting light emissions from a chemi-
luminescent reaction or fluorescent emissions from a fluores-
cent label and/or fluorescent particles, and/or a robotic
element that moves other components of the system from
place to place as needed (e.g., a multiwell plate handling
element). For example, in one class of embodiments, a com-
position of the invention is contained in a flow cytometer, a
Luminex® 100™ or HTS™ instrument, a microplate reader,
a microarray reader, a luminometer, a colorimeter, or like
instrument.

[0145] The system can optionally include a computer. The
computer can include appropriate software for receiving user
instructions, either in the form of user input into a set of
parameter fields, e.g., in a GUIL or in the form of prepro-
grammed instructions, e.g., preprogrammed for a variety of
different specific operations. The software optionally con-
verts these instructions to appropriate language for control-
ling the operation of components of the system (e.g., for
controlling a fluid handling element, robotic element and/or
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laser). The computer can also receive data from other com-
ponents of the system, e.g., from a detector, and can interpret
the data, provide it to a user in a human readable format, or use
that data to initiate further operations, in accordance with any
programming by the user.

Labels

[0146] A wide variety of labels are well known in the art
and can be adapted to the practice of the present invention. For
example, luminescent labels and light-scattering labels (e.g.,
colloidal gold particles) have been described. See, e.g., Csaki
et al. (2002) “Gold nanoparticles as novel label for DNA
diagnostics” Expert Rev Mol Diagn 2:187-93.

[0147] As another example, a number of fluorescent labels
are well known in the art, including but not limited to, hydro-
phobic fluorophores (e.g., phycoerythrin, rhodamine, Alexa
Fluor 488 and fluorescein), green fluorescent protein (GFP)
and variants thereof (e.g., cyan fluorescent protein and yellow
fluorescent protein), and quantum dots. See e.g., Haughland
(2003) Handbook of Fluorescent Probes and Research Prod-
ucts, Ninth Edition or Web Edition, from Molecular Probes,
Inc., for descriptions of fluorophores emitting at various dif-
ferent wavelengths (including tandem conjugates of fluoro-
phores that can facilitate simultaneous excitation and detec-
tion of multiple labeled species). For use of quantum dots as
labels for biomolecules, see e.g., Dubertret et al. (2002) Sci-
ence 298:1759; Nature Biotechnology (2003) 21:41-46; and
Nature Biotechnology (2003) 21:47-51.

[0148] Labels can be introduced to molecules, e.g. poly-
nucleotides, during synthesis or by postsynthetic reactions by
techniques established in the art; for example, kits for fluo-
rescently labeling polynucleotides with various fluorophores
are available from Molecular Probes, Inc. (www (dot)
molecularprobes (dot) com), and fluorophore-containing
phosphoramidites for use in nucleic acid synthesis are com-
mercially available. Similarly, signals from the labels (e.g.,
absorption by and/or fluorescent emission from a fluorescent
label) can be detected by essentially any method known in the
art. For example, multicolor detection, detection of FRET,
fluorescence polarization, and the like, are well known in the
art.

Microspheres

[0149] Microspheres are preferred particles in certain
embodiments described herein since they are generally
stable, are widely available in a range of materials, surface
chemistries and uniform sizes, and can be fluorescently dyed.
Microspheres can be distinguished from each other by iden-
tifying characteristics such as their size (diameter) and/or
their fluorescent emission spectra, for example.

[0150] Luminex Corporation (www (dot) luminexcorp
(dot) com), for example, offers 100 sets of uniform diameter
polystyrene microspheres. The microspheres of each set are
internally labeled with a distinct ratio of two fluorophores. A
flow cytometer or other suitable instrument can thus be used
to classify each individual microsphere according to its pre-
defined fluorescent emission ratio. Fluorescently-coded
microsphere sets are also available from a number of other
suppliers, including Radix Biosolutions (www (dot) radix-
biosolutions (dot) com) and Upstate Biotechnology (www
(dot) upstatebiotech (dot) com). Alternatively, BD Bio-
sciences (www (dot) bd (dot) com) and Bangs Laboratories,
Inc. (www (dot) bangslabs (dot) com) offer microsphere sets
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distinguishable by a combination of fluorescence and size. As
another example, microspheres can be distinguished on the
basis of size alone, but fewer sets of such microspheres can be
multiplexed in an assay because aggregates of smaller micro-
spheres can be difficult to distinguish from larger micro-
spheres.

[0151] Microspheres with a variety of surface chemistries
are commercially available, from the above suppliers and
others (e.g., see additional suppliers listed in Kellar and Ian-
none (2002) “Multiplexed microsphere-based flow cytomet-
ric assays” Experimental Hematology 30:1227-1237 and
Fitzgerald (2001) “Assays by the score” The Scientist 15[11]:
25). For example, microspheres with carboxyl, hydrazide or
maleimide groups are available and permit covalent coupling
of molecules (e.g., polynucleotide capture probes with free
amine, carboxyl, aldehyde, sulthydryl or other reactive
groups) to the microspheres. As another example, micro-
spheres with surface avidin or streptavidin are available and
can bind biotinylated capture probes; similarly, microspheres
coated with biotin are available for binding capture probes
conjugated to avidin or streptavidin. In addition, services that
couple a capture reagent of the customer’s choice to micro-
spheres are commercially available, e.g., from Radix Bioso-
Iutions (www (dot) radixbiosolutions (dot) com).

[0152] Protocols for using such commercially available
microspheres (e.g., methods of covalently coupling poly-
nucleotides to carboxylated microspheres for use as capture
probes, methods of blocking reactive sites on the microsphere
surface that are not occupied by the polynucleotides, methods
of'binding biotinylated polynucleotides to avidin-functional-
ized microspheres, and the like) are typically supplied with
the microspheres and are readily utilized and/or adapted by
one of skill. In addition, coupling of reagents to microspheres
is well described in the literature. For example, see Yang et al.
(2001) “BADGE, Beads Array for the Detection of Gene
Expression, a high-throughput diagnostic bioassay” Genome
Res. 11:1888-98; Fulton et al. (1997) “Advanced multiplexed
analysis with the FlowMetrix™ system” Clinical Chemistry
43:1749-1756; Jones et al. (2002) “Multiplex assay for detec-
tion of strain-specific antibodies against the two variable
regions of the G protein of respiratory syncytial virus™ 9:633-
638; Camilla et al. (2001) “Flow cytometric microsphere-
based immunoassay: Analysis of secreted cytokines in
whole-blood samples from asthmatics™ Clinical and Diag-
nostic Laboratory Immunology 8:776-784; Martins (2002)
“Development of internal controls for the Luminex instru-
ment as part of a multiplexed seven-analyte viral respiratory
antibody profile” Clinical and Diagnostic Laboratory Immu-
nology 9:41-45; Kellar and Iannone (2002) “Multiplexed
microsphere-based flow cytometric assays” Experimental
Hematology 30:1227-1237; Oliver et al. (1998) “Multiplexed
analysis of human cytokines by use of the FlowMetrix sys-
tem” Clinical Chemistry 44:2057-2060; Gordon and
McDade (1997) “Multiplexed quantification of human IgG,
IgA, and IgM with the FlowMetrix™ system” Clinical
Chemistry 43:1799-1801; U.S. Pat. No. 5,981,180 entitled
“Multiplexed analysis of clinical specimens apparatus and
methods” to Chandler et al. (Nov. 9, 1999); U.S. Pat. No.
6,449,562 entitled “Multiplexed analysis of clinical speci-
mens apparatus and methods” to Chandler et al. (Sep. 10,
2002); and references therein.

[0153] Methods of analyzing microsphere populations
(e.g. methods of identifying microsphere subsets by their size
and/or fluorescence characteristics, methods of using size to
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distinguish microsphere aggregates from single uniformly
sized microspheres and eliminate aggregates from the analy-
sis, methods of detecting the presence or absence of a fluo-
rescent label on the microsphere subset, and the like) are also
well described in the literature. See, e.g., the above refer-
ences.

[0154] Suitable instruments, software, and the like for ana-
lyzing microsphere populations to distinguish subsets of
microspheres and to detect the presence or absence of a label
(e.g., a fluorescently labeled label probe) on each subset are
commercially available. For example, flow cytometers are
widely available, e.g., from Becton-Dickinson (www (dot) bd
(dot) com) and Beckman Coulter (www (dot) beckman (dot)
com). Luminex® 100™ and Luminex HTS™ systems
(which use microfluidics to align the microspheres and two
lasers to excite the microspheres and the label) are available
from Luminex Corporation (www (dot) luminexcorp (dot)
com); the similar Bio-Plex™ Protein Array System is avail-
able from Bio-Rad Laboratories, Inc. (www (dot) bio-rad
(dot) com). A confocal microplate reader suitable for micro-
sphere analysis, the FMAT™ System 8100, is available from
Applied Biosystems (www (dot) appliedbiosystems (dot)
com).

[0155] As another example of particles that can be adapted
for use in the present invention, sets of microbeads that
include optical barcodes are available from CyVera, now part
of llumina, Inc. (www (dot) illumina (dot) com). The optical
barcodes are holographically inscribed digital codes that dif-
fract a laser beam incident on the particles, producing an
optical signature unique for each set of microbeads.

Molecular Biological Techniques

[0156] In practicing the present invention, many conven-
tional techniques in molecular biology, microbiology, and
recombinant DNA technology are optionally used. These
techniques are well known and are explained in, for example,
Berger and Kimmel, Guide to Molecular Cloning Tech-
niques, Methods in Enzymology volume 152 Academic
Press, Inc., San Diego, Calif.; Sambrook et al., Molecular
Cloning—A Laboratory Manual (3rd Ed.), Vol. 1-3, Cold
Spring Harbor Laboratory, Cold Spring Harbor, N.Y., 2000
and Current Protocols in Molecular Biology, F. M. Ausubel et
al., eds., Current Protocols, a joint venture between Greene
Publishing Associates, Inc. and John Wiley & Sons, Inc.,
(supplemented through 2005). Other useful references, e.g.
for cell isolation and culture (e.g., for subsequent nucleic acid
or protein isolation) include Freshney (1994) Culture of Ani-
mal Cells, a Manual of Basic Technique, third edition, Wiley-
Liss, New York and the references cited therein; Payne et al.
(1992) Plant Cell and Tissue Culture in Liquid Systems John
Wiley & Sons, Inc. New York, N.Y.; Gamborg and Phillips
(Eds.) (1995) Plant Cell, Tissue and Organ Culture; Funda-
mental Methods Springer Lab Manual, Springer-Verlag (Ber-
lin Heidelberg New York) and Atlas and Parks (Eds.) The
Handbook of Microbiological Media (1993) CRC Press,
Boca Raton, Fla.

[0157] Making Polynucleotides

[0158] Methods of making nucleic acids (e.g., by in vitro
amplification, purification from cells, or chemical synthesis),
methods for manipulating nucleic acids (e.g., by restriction
enzyme digestion, ligation, etc.) and various vectors, cell
lines and the like useful in manipulating and making nucleic
acids are described in the above references. In addition, meth-
ods of making branched polynucleotides (e.g., amplification
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multimers) are described in U.S. Pat. No. 5,635,352, U.S. Pat.
No. 5,124,246, U.S. Pat. No. 5,710,264, and U.S. Pat. No.
5,849,481, as well as in other references mentioned above.
[0159] In addition, essentially any polynucleotide (includ-
ing, e.g., labeled or biotinylated polynucleotides) can be cus-
tom or standard ordered from any of a variety of commercial
sources, such as The Midland Certified Reagent Company
(www (dot) merc (dot) com), The Great American Gene
Company (www (dot) genco (dot) com), ExpressGen Inc.
(www (dot) expressgen (dot) com), Qiagen (on the internet at
oligos (dot) giagen (dot) com) and many others.

[0160] A label, biotin, or other moiety can optionally be
introduced to a polynucleotide, either during or after synthe-
sis. For example, a biotin phosphoramidite can be incorpo-
rated during chemical synthesis of a polynucleotide. Alterna-
tively, any nucleic acid can be biotinylated using techniques
known in the art; suitable reagents are commercially avail-
able, e.g., from Pierce Biotechnology (www (dot) piercenet
(dot) com). Similarly, any nucleic acid can be fluorescently
labeled, for example, by using commercially available kits
such as those from Molecular Probes, Inc. (www (dot)
molecularprobes (dot) com) or Pierce Biotechnology (www
(dot) piercenet (dot) com) or by incorporating a fluorescently
labeled phosphoramidite during chemical synthesis of a poly-
nucleotide.

Arrays

[0161] Inanarray of capture probes on a solid support (e.g.,
a membrane, a glass or plastic slide, a silicon or quartz chip,
a plate, or other spatially addressable solid support), each
capture probe is typically bound (e.g., electrostatically or
covalently bound, directly or via a linker) to the support at a
unique selected location. Methods of making, using, and
analyzing such arrays (e.g., microarrays) are well known in
the art. See, e.g., Baldi et al. (2002) DNA Microarrays and
Gene Expression: From Experiments to Data Analysis and
Modeling, Cambridge University Press; Beaucage (2001)
“Strategies in the preparation of DNA oligonucleotide arrays
for diagnostic applications” Curr Med Chem 8:1213-1244;
Schena, ed. (2000) Microarray Biochip Technology, pp.
19-38, Eaton Publishing; technical note “Agilent SurePrint
Technology: Content centered microarray design enabling
speed and flexibility” available at www (dot) chem (dot)
agilent (dot) com/temp/rad01539/00039489 (dot) pdf; and
references therein. Arrays of pre-synthesized polynucleotides
can be formed (e.g., printed), for example, using commer-
cially available instruments such as a GMS 417 Arrayer (Af-
fymetrix, Santa Clara, Calif.). Alternatively, the polynucle-
otides can be synthesized at the selected positions on the solid
support; see, e.g., U.S. Pat. No. 6,852,490 and U.S. Pat. No.
6,306,643, each to Gentanlen and Chee entitled “Methods of
using an array of pooled probes in genetic analysis.”

[0162] Suitable solid supports are commercially readily
available. For example, a variety of membranes (e.g., nylon,
PVDEF, and nitrocellulose membranes) are commercially
available, e.g., from Sigma-Aldrich, Inc. www (dot) sig-
maaldrich (dot) com). As another example, surface-modified
and pre-coated slides with a variety of surface chemistries are
commercially available, e.g., from TeleChem International
(www (dot) arrayit (dot) com), Corning, Inc. (Corning, N.Y.),
or Greiner Bio-One, Inc. (www (dot) greinerbiooneinc (dot)
com). For example, silanated and silyated slides with free
amino and aldehyde groups, respectively, are available and
permit covalent coupling of molecules (e.g., polynucleotides
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with free aldehyde, amine, or other reactive groups) to the
slides. As another example, slides with surface streptavidin
are available and can bind biotinylated capture probes. In
addition, services that produce arrays of polynucleotides of
the customer’s choice are commercially available, e.g., from
TeleChem International (www (dot) arrayit (dot) com) and
Agilent Technologies (Palo Alto, Calif.).

[0163] Suitable instruments, software, and the like for ana-
lyzing arrays to distinguish selected positions on the solid
support and to detect the presence or absence of a label (e.g.,
a fluorescently labeled label probe) at each position are com-
mercially available. For example, microarray readers are
available, e.g., from Agilent Technologies (Palo Alto, Calif.),
Aftymetrix (Santa Clara, Calif.), and Zeptosens (Switzer-
land).

EXAMPLES

[0164] Itis understood that the examples and embodiments
described herein are for illustrative purposes only and that
various modifications or changes in light thereof will be sug-
gested to persons skilled in the art and are to be included
within the spirit and purview of this application and scope of
the appended claims. Accordingly, the following examples
are offered to illustrate, but not to limit, the claimed invention.

Example 1

Sensitive and Quantitative Measurement of Gene
Expression Directly from Peripheral Whole Blood

[0165] The following sets forth a series of experiments that
demonstrate detection of nucleic acids from whole blood
using bDNA assays. Both singleplex and multiplex assays are
described.

[0166] Using current techniques, gene expression analysis
of'whole blood requires cell isolation, RNA purification, and/
or target amplification. This example, however, describes an
assay to measure single- or multiplexed gene expression
directly from whole blood without RNA purification, label-
ing, or amplification. The assay can detect, e.g., as little as
0.01 attomol (singleplex) or 0.04 attomol (multiplex) of a
target mRNA in 30 ul of blood, with a coefficient of variation
less than 10% and a dynamic range of 3-4 logs. The assay is
sensitive enough to quantitatively measure gene expression
from cells in the minority in whole blood, with signals that are
several times higher than those from assays using RNA puri-
fied from an equivalent amount of blood. The assay was used
to evaluate the impact of blood processing on gene expression
and indicated that PAXgene® treatment induced expression
of' known antiapoptotic genes during processing of the whole
blood.

[0167] The method can directly measure RNA in whole
blood lysates, with excellent sensitivity and reproducibility.
The assay does not require blood processing (other than direct
lysis), RNA extraction, or enzymatic manipulation of sample
RNA. Because detection is based on hybridization between a
target RNA and oligonucleotide probes, no enzymatic
manipulation of the target is needed; the measured signal is
directly proportional to the target RNA, instead of to any
derivatives of it such as cDNA, cRNA, or an amplified prod-
uct. The assay is presented in a singleplex format using a
multi-well plate and chemiluminescent detection, and in a
multiplex format combining the Luminex xMAP® encoded
bead platform with fluorescent detection.
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[0168] Overview of the Assay

[0169] Analogous to an ELISA sandwich assay, this exem-
plary assay utilizes nucleic acid sandwich binding to capture
target RNAs in whole blood lysates to a solid support. The
ability to quantify an mRNA transcript without target labeling
lies in the design of a set of target-specific oligonucleotide
probes (e.g., about 20 probes per target as in this example).
The detection signal is amplified using branched-DNA
(bDNA) signal amplification technology (Urdea, M. S. et al.
(1991) “Branched DNA amplification multimers for the sen-
sitive: direct detection of human hepatitis viruses” Nucleic
Acids Symp Ser 24:197-200). An overview of the assay is
shown in FIG. 1.

[0170] Assay Performance

[0171] bDNA assays have been used successfully to quan-
tify gene expression in total RNA and tissue culture lysates
and in viral particles purified from human plasma (Urdea, M.
S. etal. (1991) “Branched DNA amplification multimers for
the sensitive:direct detection of human hepatitis viruses”
Nucleic Acids Symp Ser 24:197-200; Hartley, D. P. and
Klaassen, C. D. (2000) “Detection of Chemical-Induced Dit-
ferential Expression of Rat Hepatic Cytochrome P450
mRNA Transcripts Using Branched DNA Signal Amplifica-
tion Technology” Drug Metab Dispos 28:608-616; Wang, J.
et al. (1997) Regulation of insulin preRNA splicing by glu-
cose” PNAS 94:4360-4365; and Gleaves, C. A. et al. (2002)
“Multicenter evaluation of the Bayer VERSANT HIV-1 RNA
3.0 assay: analytical and clinical performance™ J Clin Virol
25:205-16). However, there has been no report on the use of
bDNA to directly detect RNA in whole blood, presumably
because of the unique challenges presented by whole blood
that are not found in other tissues or cultured cells, including
high protein content from plasma and red cells and high
ribonuclease activity. Initial attempts to apply bDNA tech-
nology to measurement of mRNA from whole blood failed to
generate specific signals. The complex content in blood
lysates resulted in nonspecific binding of probes and high
background, and the addition of blood lysate into purified in
vitro transcripts resulted in significant loss of transcript sig-
nals, suggesting the presence of residual ribonuclease activity
in the whole blood lysate.

[0172] However, the methods described herein, which
include incubating the lysate with an effective concentration
of protease for an effective time at an effective temperature
and limiting the blood to lysis buffer ratio, can enable detec-
tion of mRNA from whole blood. Using these methods, a
linear signal response was observed for GAPDH (FIG. 4
Panel A, diamonds; R?>=0.9898) and other genes tested in
1-30 pl of whole blood, as well as in solubilized RNA pellets

Jun. 21, 2012

formed from equivalent amounts of whole blood stabilized in
PAXgene® (FIG. 4 Panel B; R*=0.9927). The average coef-
ficient of variation was 7% (representing 16 sample measure-
ments, each in triplicate) with a range of 0.4%-16%.

[0173] It is important to note that although both RNA and
genomic DNA are present in the blood lysate, only RNA
hybridizes to the probes under the assay conditions, since the
genomic DNAs apparently remain annealed. Probes comple-
mentary to the antisense strand of a target gene did not give
significant signal from whole blood lysate under standard
assay conditions (FIG. 4 Panel A, squares). In a separate
experiment, 500 ng of purified human genomic DNA (equiva-
lent to DNA from 20 pl whole blood) was hybridized with
GAPDH probes under standard assay conditions, and no spe-
cific hybridization signals could be detected.

[0174] Known amounts of an exogenous E. coli transcript
(dapB, which does not cross hybridize with any known mam-
malian RNA) were added to the whole blood lysate to assess
the assay’s analytical sensitivity. An in vitro E. coli dapB
transcript was serially diluted, added to lysate produced from
30 ul whole blood, and quantitated using dapB specific
probes. As shown in FIG. 4 Panel C, the assay can specifically
detect as little as 6000 copies (0.01 attomole) of target in the
background of 30 pl blood, which includes about 2x10° white
blood cells and 1.5x10° red blood cells. Linear regression R?
values for both curves are 0.99, and all signals are above the
indicated Limit of Detection (LOD). The complex compo-
nents in blood lysate do not interfere with the detection of the
specific mRNA target. Nearly 100% of the target molecules
were captured onto the solid surface, as indicated by the
generation of only minimal signals in a second assay measur-
ing the amount of target remaining in the unbound superna-
tant of the first assay. The dynamic range of this method spans
4 logs. Importantly, at all concentrations tested, target signals
in the absence or presence of blood lysate are essentially
identical (FIG. 4 Panel C). A similar result was obtained by
adding transcripts of IL.2, which was not detectable in
unstimulated whole blood. These results indicate that this
method permits specific quantitation of RNA, avoiding inter-
ference by blood constituents such as blood proteins and the
high concentration of reticulocyte-specific RNAs such as
globin.

[0175] To obtain a practical sense of the assay sensitivity,
mRNAs of several blood cell surface markers were assayed in
singleplex in 30 pl fresh whole blood (Table 1). mRNAs from
all major blood subtypes in normal blood can be detected,
including the minority cell types (e.g., B cells and NK cells).
Thus, this assay provides the means to directly monitor gene
expression in subpopulations of blood cells without blood
fractionation.

TABLE 1

Detection of cell-type specific mRNA in whole blood.

platelet platelet
T cell T cell NK cell B cell Monocyte (reticulated) (reticulated)
Approx. cell number per pl 1600 1600 300 300 500 9200 9200
mRNA CD3E CD5 CD56 CD19 CD14 CD61 CD41
30 ul Blood(SD)* 7.0(1.1) 3.0(0.3) 1.5(0.1) 1.7(0.2)  21.8(1.1) 11.1(1.9) 5.3(0.6)
Control(SD)*, ** 0.4(0.02) 0.3(0.01) 0.5(0.03) 0.3(0.03) 0.4(0.06) 0.5(0.06) 0.4(0.05)

*units are RLUs

**n0 blood
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[0176] A multiplexed assay for simultaneous detection of
multiple messages in whole blood was also developed. The
assay exploits Luminex encoded-bead technology and flow
cytometry. As schematically depicted in FIG. 5 Panel A,
fluorescently distinguishable latex beads (426, 427, and 428)
were conjugated with distinctive capture probe sequences
(421, 422, and 423), pooled, and added to the assay well.
Whole blood or PAXgene®-treated blood was lysed to
release target mRNAs (411,412, and 413), which bind to their
respective capture extender (CE; e.g., 401, 402, and 403),
label extender (LE; e.g., 406, 407, and 408), and blocking
probe (BP; 410) probes. The CEs for different genes of inter-
est carry distinctive extender sequences, each of which is
complementary to the capture probe on the respective set of
beads. After hybridization to capture the target on beads,
bDNA amplifier molecules (430) were added and hybridized
to the universal LE extender on each target, and biotinylated
label probe oligos (431) were added to bind to the branches of
the amplifier molecule (FIG. 5 Panel B). Strepavidin-conju-
gated phycoerythrin (SAPE; 432) was added to bind to the
biotin on the label probes (FIG. 5 Panel C), and the beads were
assayed by flow cytometry (e.g., on the Luminex® 100™ IS
flow system). The characteristic intrinsic fluorescence color
code of'each bead (which is spectrally distinct from the SAPE
fluorescence) identifies the target gene being assayed, and the
SAPE fluorescence intensity on the bead measures the target
concentration. The current capability of the Luminex plat-
form (100 sets of distinctively coded beads) allows for up to
100 genes to be simultaneously assayed with this technology.

[0177] Experiments with added in vitro transcripts, in
which a mixture of 9 target [VTs was serially diluted, added
to lysate produced from 20 pl whole blood, and assayed using
the multiplexed bead assay, indicated a good linearity of
response (FIG. 6 Panel A) as well as high specificity (FIG. 6
Panel B). As shown in FIG. 6 Panel B, components of the
whole blood lysate do not interfere with the specific detection
of mRNA target. The multiplexed assay as described in this
example has a detection limit of 0.04 amol (25,000 copies) of
each target molecule per assay of lysate produced from 20 pl
of'blood (which can be lowered, e.g., by use of more LEs per
target) (FIG. 6 Panel B), with an average coefficient of varia-
tion 0f 8.1%. The reduced sensitivity compared to the single-
plex assay (FIG. 4 Panel C) resulted in part from the use of
fluorescence detection instead of the more sensitive chemilu-
minescence detection.

[0178] The assay was validated by demonstrating the
upregulation of inflammatory cytokine genes in whole blood
in response to . coli LPS stimulation. As determined by a
9-plex bead assay, after a 2 hour incubation of fresh whole
blood at 37° C. with 10 pg/ml LPS, expression of IL-1beta,
1L8, IL6, and TNF-alpha were significantly induced, while
expression of I[.2, I.10 and GM-CSF (CSF2) remains stable
during this period (FIG. 6 Panel C), consistent with previ-
ously reported measurements of cytokine proteins (De
Groote, D. etal. (1992) “Direct stimulation of cytokines (IL-1
beta, TNF-alpha, IL-6, IL.-2, IFN-gamma and GM-CSF) in
whole blood. I. Comparison with isolated PBMC stimula-
tion” Cytokine 4:239-48). Signals are linear with increasing
blood volume, and were detected even in the lowest volume (4
ul) tested (FIG. 6 Panels F and G). Interestingly, 37° C. ex
vivo incubation alone (no LPS) caused significant basal
induction of IL.1b, IL.8 and TNF-alpha, but not IL.6, in whole
blood (FIG. 6 Panel C), consistent with the sensitivity to
environmental conditions whole blood displays. In contrastto
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the rapid response of inflammatory cytokine producing cells,
the acquired immune response in whole blood was scarcely
activated by LPS within 2 hours, as indicated by the lack of
induction of several genes associated with antigen presenting
cell activation (FIG. 6 Panel D); only ICAM1 showed signifi-
cant induction. Results from the multiplex and singleplex
platforms are highly consistent (FIG. 6 Panel E).

[0179] Assessment of the Effect of Blood Handling on
Gene Expression

[0180] The assay having been demonstrated to represent a
sensitive and quantitative method to directly assay blood
RNA expression relatively free of biases, it was used to assess
the impact of common pre-analytical blood handling proce-
dures on gene expression. Similar attempts could previously
only assess the combined impact from blood handling, RNA
extraction, and post-extraction processing. A panel of about
30 genes including cytokines and apoptosis related genes was
used to assess the blood state, since these genes are among the
most sensitive to stress during ex vivo incubation (Baechler,
E. C. et al. (2004) “Expression levels for many genes in
human peripheral blood cells are highly sensitive to ex vivo
incubation” Genes Immun 5:347-53). Identical blood
samples were processed by red blood cell lysis, by Ficoll-
Hipaque centrifugation (PBMC), by phenol/chloroform
extraction of whole blood RNA, and by blood stabilization
using the PAX gene® reagent. These processed blood samples
(or RNA) were then lysed and assayed together with unproc-
essed whole blood lysates. The correlation coefficients of
gene expression patterns between unprocessed and various
processed blood samples are presented in Table 2.

TABLE 2

Correlation of the expression pattern of a panel of 26 genes between
whole blood and processed blood.

RBC-

R square WB lys* PaxPellet WBRNA PaxRNA PBMC*
WB 1 0.998 0.87 0.96 0.86 0.95
RBC-lys* 1 0.85 0.99 0.88 0.95
PaxPellet 1 0.93 0.84 0.82
WB RNA 1 0.77 0.93
PaxRNA 1 0.84
PBMC* 1

*Excluding BCL-XL

Gene expression was determined by the multiplex assay described. Samples assayed are the
following:
‘WB: Fresh whole blood lysate.

RBC-lys: Lysate of blood that underwent selective red cell lysis and was washed.
PaxPellet: Solubilized PAXgene ® blood pellet.

WB RNA: Whole blood RNA purified by phenol/chloroform extraction. RNA from 8x
equivalent volume of blood was used.

PaxRNA: RNA purified from PAXgene ® blood using recommended protocol. RNA from
10x equivalent volume of blood was 3used.

PBMC: Lysate of peripheral blood mononuclear cells. List of genes assayed was the same as
for FIG. 7 Panel A.

[0181] FIG. 7 Panel A depicts a graph illustrating correla-
tion of the gene expression pattern in whole blood and red
blood cell (RBC)-lysed blood. Lysates from 20 pl of whole
blood and an equivalent volume of RBC-lysed blood were
assayed in multiplex for expression of IL.2, TNFa, 1110, IL6,
IL1B, IFNg, IL8, CSF2, GAPDH, RELB, A20, CDKNI,
NFKBI1, NFKB2, RELA, NFKBIA, BAK, FASL, FAS,
RAFTK, BAD, BCL-2, IL6R, BCL-XL, ACTB and CFLAR
as described herein. The lysis of red blood cells resulted in
little change in expression of the genes assayed, except for a
significant reduction in expression of BCL-XL, a gene
expressed in erythrocytes and having an important antiapop-
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totic role during erythropoiesis (Gregoli, P. A. and Bondurant,
M. C. (1997) “The Roles of Bcl-XL. and Apopain in the
Control of Erythropoiesis by Erythropoietin” Blood 90:630-
640). Linear regression (with BCL-XL, excluded) showed
good correlation in expression pattern; excluding BCL-XL,
signals from genes in the panel show a strong correlation
between whole blood and red blood cell lysed whole blood
(R?=0.998, Table 2 and FIG. 7 Panel A). Ficoll centrifugation
for PBMC resulted in changes in blood cell composition and
not unexpectedly, the correlation with whole blood expres-
sion was lower (R*=0.95, Table 2).

[0182] When expression signals from whole blood lysates
are compared with phenol/chloroform-purified total RNA,
correlation is generally good except for some genes with low
expression, where measurement precision is expectedly
reduced (R*=0.96, Table 2 and FIG. 7 Panel B). However, the
signals from direct lysates are 2-10 times stronger than the
signals from purified RNA, depending on RNA extraction
efficiency. The reduced signal in purified RNA appeared to be
due to RNA loss during the purification procedure, since after
normalization against an exogenous transcript spiked into the
lysate before RNA extraction, the signals are equivalent. To
produce the graph shown in FIG. 7 Panel B, lysates of whole
blood (20 pl) and RNA extracted from whole blood were
assayed in multiplex for expression of the genes listed for
FIG. 7 Panel A. RNA equivalent to 160 pl whole blood was
assayed to yield sufficient signals for most genes. Linear
regression generates a straight line with slope of 2.34, signifi-
cantly lower than the expected slope of 8, indicating that RNA
extraction resulted in significant RNA loss.

[0183] Lysates from 20 pul of whole blood as well as from a
pellet formed in an equivalent amount of whole blood stabi-
lized at room temperature overnight in PAXgene® reagent
were assayed in multiplex for expression of genes listed for
FIG. 7 Panel A. PAXgene® caused significant changes in
gene expression compared to direct whole blood measure-
ment (Table 2 and FIG. 7 Panel C; R*=0.8759). Twenty
microliters of whole blood and PAXgene® stabilized blood
were assayed in singleplex format in the same plate; signals
were normalized to GAPDH (FIG. 7 Panel D). The apoptosis
genes such as CFLAR are particularly sensitive to PAX gene®
reagent treatment (FIG. 7 Panel D), although their signals are
comparable among direct lysate, purified RNA, and other
processed blood samples. When CFLAR data was removed,
the correlation significantly improved (R*=0.95 for PAX-
gene® pellet and R*=0.94 for PAXgene® purified RNA). As
expected, the correlation became poorer as more handling
steps were involved with any one sample. The lowest corre-
lation resulted when comparing RNA purified from whole
blood and RNA purified from PAXgene® stabilized blood
(R*=0.77, Table 2).

[0184] Advantages

[0185] In contrast to microarray or RT-PCR analysis,
which, e.g., rely on single probe-target interactions for target
capture or detection, this exemplary assay used on average 20
probes, hybridizing to 500-600 contiguous bases of one target
sequence. The multiple probe per target design offers signifi-
cantly improved sensitivity and reproducibility for the assay.
In addition to the benefit that multiple LE reporters are bound
to one target, the assay optionally takes advantage of the fact
that the interactions between contiguous probes and a target
result in stronger, more stable helix formation due to base
stacking effects (Dimitrov, R. A. and Zuker, M. (2004) “Pre-
diction of Hybridization and Melting for Double-Stranded
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Nucleic Acids” Biophys. J. 87:215-226). The multidentate
interaction between the solid surface and the many CEs
bound to one target also ensures more robust and reproducible
target capture. Finally, use of multiple probes minimizes the
impact of the design of individual probes on signal, reducing
assay variations. As aresult the target capture efficiency in the
singleplex plate assay approaches 100%, and the average CV
(coefficient of variance) of this assay from replicate blood
samples is routinely below 10%. In comparison, the CV from
replicate blood samples in microarray analysis is 37% (Fe-
ezor, R. J. et al. (2004) “Whole blood and leukocyte RNA
isolation for gene expression analyses” Physiol. Genomics
19:247-254), and for Tagman RT-PCR the CV for copy num-
bers is around 16% (Rainen et al., supra).

[0186] Another important benefit afforded by the multi-
probe per target design is high specificity. Unlike in tradi-
tional microarray experiments, the high concentration of
globin RNAs does not interfere with the assay. The bDNA
assay requires both CEs and LEs to bind to the same RNA
molecule in order for the RNA to give a signal, and multiple
CEs typically have to bind to the same RNA target in order for
the RNA to be captured on the solid surface, since the inter-
action between a single CE and a surface capture probe is
optionally thermodynamically unstable at the assay hybrid-
ization temperature.

[0187] This assay can be used for quantitation of absolute
gene expression by incorporating standard curves with
known amounts of in vitro transcripts for each gene of inter-
est. It is superior to quantitative RT-PCR for several reasons,
including: 1) curves generated are linear, not logarithmic, 2)
the product measured represents the actual amount of a given
transcript, 3) hybridization efficiency is the same for samples
and standards (FIG. 4 Panel C), whereas in RT-PCR amplifi-
cation efficiency may not be the same, 4) results can be
meaningfully expressed as copies per unit blood, not copies
per unit RNA purified or copies relative to a unit housekeeper
copy number, and 5) the assay can be conveniently multi-
plexed.

[0188] An important and unique advantage of this assay is
its accurate result, free of biases from blood cell and RNA
isolation procedures. The processing of clinical specimens
such as peripheral blood samples is rarely ideal. The results
with a panel of cytokine and apoptosis genes presented herein
show that impact to expression pattern increases with
increases in the number of processing steps, including RNA
purification. Although PAXgene® may stabilize the expres-
sion pattern of some genes, the use of PAXgene® may result
in invalid RNA quantitation for other genes, including certain
apoptosis related genes such as CFLAR. Induction of selected
genes by PAXgene® stabilization was also observed on
human bone marrow aspirates (Breit, S. et al. I (2004)
“Impact of pre-analytical handling on bone marrow mRNA
gene expression” Br ] Haematol 126:231-43). For biomarker
discovery study using PAXgene® stabilized blood samples,
especially if CFLAR is identified as one of the biomarkers
(Horwitz, P. A. et al. (2004) “Detection of Cardiac Allograft
Rejection and Response to Immunosuppressive Therapy
With Peripheral Blood Gene Expression™ Circulation 110:
3815-3821), it is prudent to validate the markers using blood
without PAXgene® treatment.

[0189] Blood biomarker studies often involve microarray
profiling on a limited number of samples, followed by clinical
validation of dozens of genes in a larger number of indepen-
dent samples. The multiplexed bead assay described herein is
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well suited for the validation workflow, with its medium gene
throughput and the high sample throughput capability. With
proper probe design, the assay can be adapted to high multi-
plex formats such as microarrays and used in high throughput
applications such as expression profiling of whole blood,
without the need to purify, label, and amplify the RNA tar-
gets. The methods of the invention thus remove the most
significant roadblock to the broader application of expression
profiling in clinical applications.

[0190] The assays of the invention can significantly sim-
plify clinical expression analysis. Blood drawn from, e.g., an
ear bleed may be sufficient for some expression analyses.
Similarly, RNA analysis can now be performed for infants or
patients where only limited amounts of blood are available.
The absence of the RNA purification requirement is espe-
cially useful for large-scale studies where sample analysis
throughput has been limited by laborious RNA purification.
The exceptional accuracy, consistency of the results, and the
time saved in sample preparation and data analysis are sig-
nificant advantages of these assays when compared with other
assays for blood gene expression.

[0191] As described above, the methods of the invention
can be used, for example, to detect target nucleic acid(s) from
peripheral blood cells lysed in liquid whole blood. As another
example, the methods can also be used to detect target nucleic
acid(s) from a blood sample that is applied to a matrix (e.g.,
filter paper) and dried. The dried blood spot is contacted with
blood lysis buffer (such as that described below) to lyse the
peripheral blood cells (if necessary) and to elute the nucleic
acid(s) from the filter paper or other matrix. The nucleic
acid(s) in the resulting lysate are then hybridized to CE, LE,
and BP sets and detected in singleplex or multiplex assays as
described. The methods are similarly applicable to detection
of target nucleic acids from plasma (e.g., liquid plasma or
plasma dried on a matrix).

Experimental Protocol

[0192] Singleplex Assay for Whole Blood

[0193] Fresh, anticoagulated blood (with EDTA, heparin,
or citrate as the anticoagulant) from healthy donors (Stanford
Blood Center, Stanford, Calif.) was refrigerated and assayed
within 1 hour (hr) after blood was drawn. One to thirty micro-
liters (ul) of whole blood was added to the lysis solution to a
final volume of 150 pl containing 50% Blood Lysis Buffer, at
least 1 mg per ml proteinase K (e.g., 2 mg/ml), and H,O. The
Lysis Mixture reagent commercially available, e.g., in
Panomics’s QuantiGene® Explore Kit or as catalog number
QGO0502 or QP0522, was used as the Blood Lysis Buffer in
these experiments; as noted previously, a large number of
suitable buffers can be prepared by one of skill in the art (for
example, the capture diluent described in Collins M L et al.
(1997) Nucleic Acid Research 25:2979-2984 (127 mM LiCl,
5% lithium lauroyl sulfate, 9 mM EDTA, 50 mM HEPES (pH
7.5), 0.05% hespan (DuPont Pharmaceuticals), 0.05% Pro-
Clin 300 (Supelco), 0.2% casein (Research Organics, Ham-
marsten quality)). The mixture was shaken at 1000 rpm at 60°
C. for 1 hour in a heated shaker (Vortemp) to lyse the cells.
The lysate was then transferred to an assay well in a 96-well
plate covalently coated with capture probe oligo (5'-CACT-
TCACTTTCTTTCCAAGAG-3', SEQ ID NO:1). The probe
set for a target gene, containing 50, 100, and 200 fmol of CE,
BP, and LE, respectively, was added to the blood lysate and
incubated for 16 hr at 53° C. (This incubation is optionally
performed, e.g., at 58° C. instead.) The well was washed three
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times with 200 ul Wash Buffer (0.1xSSC, 0.3% lithium lauryl
sulfate), followed by sequential hybridization at 53° C. for 1
hour with 100 pl of a 1:1000 dilution of branched-DNA
amplifier (Panomics) and 46° C. for 1 hour with 100 ul of 50
fmol of 3'-alkaline phosphatase-conjugated label probe oligo
(5'-AAGTACGACAACCACATC-3', SEQ ID NO:2), with
three washes after each incubation. After a final wash, the
alkaline phosphatase substrate dioxetane (Panomics) was
added to wells and incubated at 46° C. for 30 minutes (min) to
develop the luminescent signal, which was detected using a
Lmax microliter plate luminometer (Molecular Device).

[0194] Singleplex Assay for PAXgene® Stabilized Blood

[0195] PAXgene® stabilized blood was prepared accord-
ing to the manufacturer’s protocol (Pre AnalytiX, Hombrech-
tikon, Switzerland). 9.5 ml stabilized blood is equivalent of
2.5 ml of whole blood. After 16 hr storage at room tempera-
ture, the stabilized blood was centrifuged for S min at 3000 g.
The supernatant was removed by decanting or pipetting. The
pellet was sequentially washed with H,O (1000 ul per ml of
stabilized blood) and 2 M LiCl (400 pl per ml of stabilized
blood), before being solubilized at 60° C. with shaking for 30
minutes in Pax Lysis Buffer (265 pl per ml of stabilized blood)
with 0.25 mg per ml proteinase K. In these experiments, the
Homogenizing Solution commercially available from
Panomics, catalog number QGO515, was used as the Pax
Lysis Buffer; it will be evident that a large number of suitable
buffers can be prepared by one of'skill in the art (e.g., buffers
including a chaotropic agent such as guanidine HCl and/or a
detergent such as SDS). One to thirty pl of lysate, correspond-
ing to the same volume of the original whole blood, was
mixed with 75 ul of Blood Lysis Buffer and H,O to a final
volume of 150 pl. The mixture was transferred to an assay
well in a 96-well plate coated with capture probe. The probe
set for a target gene, containing 50, 100, and 200 fmol of CE,
BP, and LE, respectively, was added to the lysate and incu-
bated for 16 hr at 53° C. (This incubation is optionally per-
formed, e.g., at 58° C. instead.) Subsequent steps were the
same as the post 16 hr hybridization steps described in
“Singleplex assay for whole blood” above.

[0196] Multiplex Assay

[0197] A panel of 10 oligonucleotide capture probes, each
with a unique sequence of 15 bases, were synthesized with a
5'-amino linker (BioSearch, San Carlos, Calif.) and each was
covalently linked to carboxylated fluorescent-encoded beads
(Luminex, Austin, Tex.) following the recommended conju-
gation procedure (one capture probe per identifiable set of the
beads). Beads conjugated with different capture probes were
pooled in equal proportions before use. One hundred micro-
liters of whole blood lysate or PAXgene® blood lysate pre-
pared above were mixed with the multiplex panel probe sets
and the pooled capture beads (2000 beads each type) in a
round bottom well and hybridized for 16 hours at 53° C.in a
final volume of 110 pl. (The incubation is optionally per-
formed, e.g., at 58° C.instead.) The assay mix was transferred
to a MultiScreen filter plate (Milipore), and unbound material
was filter-washed from the wells three times with Wash
Buffer. The plate was then hybridized at 53° C. for 1 hour with
100 pl of a 3:1000 dilution of bDNA amplifier in amplifier
diluent (3M tetramethyl ammonium chloride, 0.1% Sarkosyl,
50 mM Tris-HC1, 4 mM EDTA, 4% dextran sulfate, 1% BSA
and 0.5% v/v Micr-O-protect (Roche Molecular Systems,
Pleasanton, Calif.)). After filter-washing twice with Wash
Buffer, the plate was incubated at 46° C. for 1 hour with 100
ul of 150 fmol 5'-dT(Biotin)-conjugated label probe (Biose-
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arch) diluted in amplifier diluent without the dextran sulfate.
After two washes, streptavidin conjugated R-phycoerythrin
(SA-PE, Prozyme, San Leandro, Calif.) at 6 ug/ml diluted in
SAPE diluent (20 mM Tris-HCI, 400 mM Lithium Chloride,
0.1% v/v TWEEN 20, 0.1% v/v BSA, 0.5% v/v Micr-O-
protect) was added and the plate was incubated at room tem-
perature for 30 min. The beads were washed to remove
unbound SA-PE, followed by analysis with Luminex® 100™
IS system (Luminex) or Bio-Plex system (Bio-Rad). The
level of SA-PE fluorescence measured from each set of beads
is proportional to the number of mRNA transcripts captured
by that set of beads.

[0198] LPS Stimulation of Whole Blood

[0199] Fresh whole blood (Stanford Blood Center) with or
without added 10 pg/ml E. coli LPS (Sigma) was incubated at
37° C. with shaking in a cell culture incubator for 30-135
minutes, before being lysed in the vessel and assayed in
multiplex as described above.

[0200] Probe Design for Singleplex and Multiplex bDNA
Assays
[0201] Modified probe design software (Bushnell, S. et al.

(1999) “ProbeDesigner: for the design of probesets for
branched DNA (bDNA) signal amplification assays” Bioin-
formatics 15:348-355) was developed to design probe sets for
target genes in both singleplex and multiplex bDNA assays.
For each target sequence, the software algorithm identifies
regions that can serve as annealing templates for CEs (5-7 per
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gene), LEs (10-15 per gene), or BPs. Potential CEs and LEs
were examined for possible interactions with other compo-
nents of the multiplex assay, and CEs and LEs expected to
cross-hybridize were not selected foruse; CE-LE, CE-bDNA,
CE-label probe, and LE-capture probe interactions having
highly negative AG were removed to minimize non-specific
hybridization. Probe sets are essentially the same for both
singleplex and multiplex bDNA assays except for the portion
of the CE probes that hybridize with capture probe. Three
10-plex panels were developed for assessment of the effect of
common blood handling procedures. Gene names and refer-
ence sequence accession numbers are shown along with
probe sets in Tables 3-5. All deoxyoligonucleotides were
synthesized and HPLC purified (Biosearch, CA).

[0202] Data Analysis & Statistics

[0203] Three replicate assays (n=3) were performed for all
described experimental samples unless noted otherwise. For
all samples, background signal levels in the absence of target
mRNAs were determined and subtracted from signals
obtained in the presence of target mRNAs to get the net
signal. Statistical significance of biological studies was tested
using Student’s t-test or ANOVA where appropriate (P<0.01).
[0204] Additional discussion of the singleplex and multi-
plex assays can be found in Zheng et al. (2006) “Sensitive and
Quantitative Measurement of Gene Expression Directly from
a Small Amount of Whole Blood” Clinical Chemistry
52:1294-1302, which is hereby incorporated by reference in
its entirety.

TABLE 3

Cytokine probe set. Accession number and symbol are listed for
each target, along with probe type and the sequence of the probe.

SEQ ID
Type Sedquence NO:
NM 002046 GAPDH
BP CGGAGGGGCCATCCAC 3
LE cccacttgattttggagggaTTTTTaggcataggacccgtgtet 4
CE agctteecgttetcagect TTTTTctcttggaaagaaagt 5
LE cctteccacgataccaaagttgt TTTTTaggcataggaccegtgtet 6
CE ccttttggctecccect TTTTTectcttggaaagaaagt 7
LE ccagtggactccacgacgtacTTTTTaggcataggaccegtgtet 8
CE tgacggtgccatggaattt TTTTTctcttggaaagaaagt 9
LE ggcatggactgtggtcatgagt TTTTTaggcataggacccgtgtet 10
LE gggtgctaagcagttggtggtTTTTTaggcataggacccgtgtcet 11
LE agtcttetgggtggcagtgatTTTTTaggcataggaccegtgtet 12
BP AACATGGGGGCATCAGCA 13
BP CATGGTTCACACCCATGACG 14
BP gcaggaggcattgctgatga 15
LE cacagccttggecagegeTTTTTaggcataggaccegtgtet 16
LE ccagtgagcttecegttcaTTTTTaggcataggacccgtgtet 17

BP GAGGGGGCAGAGATGATGAC 18
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TABLE 3-continued

each target,

Cytokine probe set. Accession number and symbol are listed for
along with probe type and the sequence of the probe.

SEQ ID
Type Sequence NO:
LE tcttgaggctgttgtcatacttctTTTTTaggcataggacccgtgtet 19
CE catggatgaccttggccagTTTTTctcttggaaagaaagt 20
BP TGGAGAGCCCCGCGG 21
CE gctcagggatgaccttgecTTTTTectcttggaaagaaagt 22
LE ttcteccatggtggtgaagacgTTTTTaggcataggacccegtgtet 23
LE ccatcacgccacagtttcecTTTTTaggcataggaccegtgtet 24
LE gatgggatttccattgatgacaTTTTTaggcataggacccgtgtcet 25
CE gcaaatgagccccagecTTTTTctecttggaaagaaagt 26
CE tctegectectggaagatggt TTTTTctcttggaaagaaagt 27
LE cagtagaggcagggatgatgttcTTTTTaggcataggaccegtgtet 28
BP TCAGCGCCAGCATCGC 29
NM_ 000584 ILS8
LE aattcttgcacaaatatttgatgceTTTTTaggcataggacccgtgtet 30
LE gaaattcaaatttaaccaggaatctTTTTTaggcataggaccegtgtet 31
LE tgtattgcatctggcaaccctaTTTTTaggcataggaccegtgtet 32
BP AGTGTTGAAGTAGATTTGCTTGAAGT 33
BP AAGTTACACTTGAAAATAATTTATGTTATG 34
LE ggtaagatggtggctaatactttttTTTTTaggcataggaccegtgtet 35
BP AAAAAATCCAGGATTTCCAGCE 36
BP CTAGGGTTGCCAGATTTAACAGA 37
BP CATGTCCTCACAACATCACTGTGA 38
BP CCACTTAGAAATAAAGGAGAAACCA 39
CE tgcacccagttttceccttggTTTTTctecttggaaagaaagt 40
BP GTACAATGAAAAACTATTCATTGTTTACT 41
LE ggtccagacagagctctettecTTTTTaggcataggacccgtgtcet 42
BP TTTTTTGTAGATTCAAATAAATAATACTTTA 43
BP GCTTCAAATATCACATTCTAGCAAAC 44
BP CAAAAACTTCTCCACAACCCTC 45
LE catataagtatgttctggatatttcatgTTTTTaggcataggacccgtgtet 46
LE ccattcaattcctgaaattaaagttTTTTTaggcataggacccgtgtet 47
LE ttggataccacagagaatgaatttTTTTTaggcataggacccgtgtet 48
LE ttctececegtgcaatatectaggaTTTTTaggcataggaccegtgtet 49
BP ATAAAACATCATTTAATATCTAAAATAAAAT 50
BP CAACAGACCCACACAATACATGA 51
LE ttcactggcatcttcactgattcTTTTTaggcataggaccegtgtet 52
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TABLE 3-continued

each target,

Cytokine probe set. Accession number and symbol are listed for
along with probe type and the sequence of the probe.

SEQ ID
Type Sequence NO:
LE caatgattcatcttctatttttccaTTTTTaggcataggaccecgtgtet 53
LE aaatttactataacatctttataactattcaatTTTTTaggcataggacccgtgtcet 54
LE aggcacagtggaacaaggactTTTTTaggcataggacccgtgtet 55
CE cggatattctettggeectt TTTTTctcttggaaagaaagt 56
CE ttttatgaattctcagecctettTTTTTectcttggaaagaaagt 57
BP TAAAAACCCTGATTGAAATTTATCTA 58
LE ggcctcaattttgectatttgtataTTTTTaggcataggaccegtgtet 59
BP TTAAATAAATACATAAATAATAAATAGGTTAAT 60
BP ATGAAAAAACTTAAAGTGCTTCCA 61
CE tgtggatcctggctagecagaTTTTTctcttggaaagaaagt 62
LE attgtcccatcatttttatgtgatTTTTTaggcataggacccgtgtet 63
BP AAATCCTTATATTTAAAAATTATTTGTTG 64
CE acccaattgtttgtttgtttaatcTTTTTctcttggaaagaaagt 65
LE aaatttgactttatggcaaaatttTTTTTaggcataggacccgtgtet 66
NM_ 000600 IL6
BP CTGCAGGAACTCCTTAAAGCTG 67
LE aactggaccgaaggcgct TTTTTaggcataggacccgtgtet 68
LE aagttctgtgcccagtggacaTTTTTaggcataggacccgtgtet 69
LE tgtgcctgecagettegtcaTTTTTaggcataggaccegtgtet 70
LE ctgcaggaactggatcaggacTTTTTaggcataggacccgtgtet 71
BP CCTCAAACTCCAAAAGACCAGTG 72
LE gcatctagattetttgectttttTTTTTaggcataggaccegtgtet 73
CE gagcttctetttegttecegTTTTTectcttggaaagaaagt 74
CE agccccagggagaaggcecTTTTTctettggaaagaaagt 75
LE gaatttgtttgtcaattcecgttctgTTTTTaggcataggaccegtgtet 76
LE gatgccgtegaggatgtaccTTTTTaggcataggaccegtgtet 77
BP TTTGGAAGGTTCAGGTTGTTTT 78
CE tgtggagaaggagttcatagctgTTTTTctcttggaaagaaagt 79
LE ggcttgttectcactactectcaaTTTTTaggcataggaccegtgtet 80
LE atctgttetggaggtactctaggtataTTTTTaggcataggaccegtgtet 81
LE ttttgtactcatctgcacagectctTTTTTaggcataggacccgtgtet 82
LE gcaggcaacaccaggagcTTTTTaggcataggaccegtgtcet 83
LE ggtttctgaccagaagaaggaatgTTTTTaggcataggaccegtgtet 84
LE tgcccatgectacatttgecTTTTTaggcataggaccegtgtet 85
LE aagaggtgagtggctgtctgtgTTTTTaggcataggaccegtgtet 86
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TABLE 3-continued

each target,

Cytokine probe set. Accession number and symbol are listed for

along with probe type and the sequence of the probe.

SEQ ID
Type Sequence NO:
BP TGGGGCGGCTACATCTTT 87
LE gcatccatctttttcagecatcTTTTTaggcataggacccgtgtcet 88
LE atgattttcaccaggcaagtct TTTTTaggcataggaccegtgtet 89
CE tgtctectttetcagggectgaTTTTTectecttggaaagaaagt 90
BP TGGGGCAGGGAAGGCA 91
LE gcaggctggcatttgtggTTTTTaggcataggaccegtgtcet 92
LE ctgccagtgectetttgetTTTTTaggcataggaccegtgtet 93
LE tgtecctgcagecactggtteTTTTTaggcataggacecgtgtet 94
CE gaagagccctcaggetggaTTTTTectcttggaaagaaagt 95
BP CCCATTAACAACAACAATCTGAGG 96
BP TTGGGTCAGGGGTGGTTATT 97
BP GGAATCTTCTCCTGGGGGTAC 98
LE cgcagaatgagatgagttgtcaTTTTTaggcataggaccegtgtet 99
LE ggctecctggaggcgagataTTTTTaggcataggacccgtgtet 100
CE cctcattgaatccagattggaaTTTTTctcttggaaagaaagt 101
BP GCTTTCACACATGTTACTCTTGTTACA 102
NM 000619 IFNG
BP AAATGCCTAAGAAAAGAGTTCCA 103
BP TGCATTAAAATATTTCTTAAGGTTTTCT 104
BP AAAAAGTTTGAAGTAAAAGGAGACAAT 105
LE gcttettttacatatgggtectggTTTTTaggcataggaccegtgtet 106
LE gcaggcaggacaaccattactgTTTTTaggcataggacccgtgtcet 107
BP AATAAATAGATTTAGATTTAAAATTCAAATATT 108
LE aaaaacttgacattcatgtcttccTTTTTaggcataggacccgtgtet 109
BP GGATGCTCTTCGACCTTGAAAC 110
CE tctegtttetttttgttgetattgTTTTTctcttggaaagaaagt 111
LE aatacttatttgattgatgagtctaaaaatTTTTTaggcataggacccgtgtet 112
CE atattccccatataaataatgttaaatattTTTTTctcttggaaagaaagt 113
CE ttggctetgcattatttttectgtTTTTTectcttggaaagaaagt 114
LE tggacattcaagtcagttaccgaTTTTTaggcataggaccegtgtet 115
LE agcatctgactecctttttegeTTTTTaggcataggaccegtgtet 116
BP GATGCTCTGGTCATCTTTAAAGTTTTT 117
LE ataattagtcagcttttcgaagtcaTTTTTaggcataggacccgtgtet 118
LE cgacagttcagccatcacttggTTTTTaggcataggaccegtgtet 119
LE ttatccgctacatctgaatgaccTTTTTaggcataggaccegtgtet 120
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TABLE 3-continued

each target,

Cytokine probe set. Accession number and symbol are listed for

along with probe type and the sequence of the probe.

SEQ ID
Type Sequence NO:
CE atgagttcatgtattgectttgegtTTTTTctcttggaaagaaagt 121
LE ttgatggtctcecacactcttttgTTTTTaggcataggacecegtgtet 122
CE ttcectgttttagetgetggTTTTTctcttggaaagaaagt 123
CE cactctectetttccaattettcaTTTTTTTctcttggaaagaaagt 124
NM 000758 CSF2
LE gcagtgtctctactcaggttcaggTTTTTaggcataggaccegtgtet 125
BP CCGCAGGCCCTGCTTG 126
BP GGGCTGGGCGAGCGG 127
LE gggttgcacaggaagtttccTTTTTaggcataggaccegtgtet 128
LE caggccacagtgcccaagTTTTTaggcataggacccgtgtet 129
BP GGGGTTGGAGGGCAGTGC 130
BP TCATGGTCAAGGGGCCCT 131
LE agcagaaagtccttcaggttctcTTTTTaggcataggaccegtgtet 132
CE tgagcttggtgaggctgecTTTTTctecttggaaagaaagt 133
CE agcagcaggctctgcageTTTTTctcttggaaagaaagt 134
LE tgtaggcaggtcggctectTTTTTaggcataggaccegtgtet 135
LE tttgaaactttcaaaggtgataatctTTTTTaggcataggaccegtgtet 136
LE tggatggcattcacatgctcTTTTTaggcataggaceccgtgtet 137
BP CCAGGGCTGCGTGCTG 138
CE tacagctccaggegggtcTTTTTectcttggaaagaaagt 139
LE ctcactecctggactggetceTTTTTaggcataggacecgtgtet 140
BP CAGCAGTCAAAGGGGATACA 141
LE ttctactgtttcattcatctcageaTTTTTaggcataggaccegtgtet 142
LE ggaggtcaaacatttctgagatgacTTTTTaggcataggaccegtgtet 143
BP AGACGCCGGGCCTCC 144
CE gcgggtgcagagatgctgTTTTTctcttggaaagaaagt 145
CE tgcttgtagtggetggecaTTTTTctecttggaaagaaagt 146
NM 000572 IL10
LE gtcttcactectgetgaaggcat TTTTTaggcataggacccgtgtcet 147
CE ctgggtettggttctcagcttTTTTTctecttggaaagaaagt 148
BP GGTAAAACTGGATCATCTCAGACAA 149
LE tgatgaagatgtcaaactcactcatTTTTTaggcataggacccgtgtet 150
BP gactgggtgccctggece 151
LE tgtcctagagtctatagagtegecaTTTTTaggcataggaccegtgtet 152
BP GGCTTTGTAGATGCCTTTCTCT 153
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TABLE 3-continued

each target,

Cytokine probe set. Accession number and symbol are listed for

along with probe type and the sequence of the probe.

SEQ ID
Type Sequence NO:
LE TaggcaggttgcctgggaTTTTTaggcataggacccgtgtet 154
LE cattgtcatgtaggcttctatgtagtTTTTTaggcataggaccegtgtet 155
CE ctcggagatctecgaagecatgtTTTTTctecttggaaagaaagt 156
BP GGGGCATCACCTCCTCCA 157
CE ccgattttggagacctctaatttaTTTTTctcttggaaagaaagt 158
CE gctgatcecttcatttgaaagaaaTTTTTctecttggaaagaaagt 159
LE tggagcttattaaaggcattcttTTTTTaggcataggaccegtgtet 160
CE agtgggtgcagectgttctcaTTTTTctcttggaaagaaagt 161
LE gctatcccagagecccagat TTTTTaggcataggaccegtgtet 162
LE ccetgatgtectecagtttegtatctt TTTTTaggcataggaccegtgtet 163
LE actcctttaacaacaagttgteccaTTTTTaggcataggacccgtgtet 164
LE cacctgcteccacggectt TTTTTaggcataggaccecgtgtet 165
BP GTTCACATGCGCCTTGATGT 166
LE aatcgatgacagecgcegtaTTTTTaggcataggaccegtgtet 167
BP GCTCTTGTTTTCACAGGGAAGA 168
LE ggcttggcaacccaggtaacTTTTTaggcataggaccegtgtet 169
LE caggttctecececcagggaTTTTTaggcataggaccegtgtet 170
CE gcctcageectgagggtcttTTTTTectcttggaaagaaagt 171
LE ccttaaagtcecteccagecaaggTTTTTaggcataggaccegtgtet 172
NM_ 000594 TNF
LE gcggctgatggtgtgggTTTTTaggcataggacccgtgtet 173
LE aggtacaggccctctgatggTTTTTaggcataggacecgtgtet 174
LE tcactccaaagtgcagcaggTTTTTaggcataggaceccgtgtet 175
CE tcgggcegattgatctcaTTTTTetcttggaaagaaagt 176
BP AGGCTTGTCACTCGGGGTT 177
BP GAGGTCCCTGGGGAACTCTT 178
LE gcgctgagteggtcaccectTTTTTaggcataggaccegtgtet 179
LE tctecagetggaagaccccTTTTTaggcataggaccegtgtet 180
LE agactcggcaaagtcgagatagTTTTTaggcataggaccegtgtet 181
CE gtctggtaggagacggcegat TTTTTctcttggaaagaaagt 182
BP TGGGGCAGGGGAGGC 183
BP CCCCTCTGGGGTCTCCCTC 184
LE caggagggcattggcccTTTTTaggcataggacccgtgtet 185
BP ggccagagggctgattagaga 186
LE gtcctectecacagggcaatgTTTTTaggcataggaccegtgtet 187
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TABLE 3-continued

each target,

Cytokine probe set. Accession number and symbol are listed for

along with probe type and the sequence of the probe.

SEQ ID
Type Sequence NO:
CE tceccagatagatgggctcatacTTTTTctcttggaaagaaagt 188
LE cagggcttggectcageTTTTTaggcataggacccgtgtet 189
BP tgaagaggacctgggagtagatyg 190
BP GGGCAGCCTTGGCCCT 191
CE cgagaagatgatctgactgectgTTTTTctcttggaaagaaagt 192
LE cagaagaggttgagggtgtctgaTTTTTaggcataggaccegtgtet 193
LE gctgececcectecagettgagTTTTTctcttggaaagaaagt 194
LE ggcggttcageccactggaTTTTTaggcataggaccegtgtcet 195
LE caccaccagctggttatctetcTTTTTaggcataggaccegtgtet 196
LE ggtttgctacaacatgggctacTTTTTaggcataggacccgtgtcet 197
BP AGGAGGGGGTAATAAAGGGAT 198
CE cceccaattetetttttgageTTTTTctecttggaaagaaagt 199
BP TGGCAGGGGCTCTTGATG 200
BP CCCTCTGGGGGCCGA 201
LE gcttgggttecgacectaagTTTTTaggcataggaccegtgtet 202
LE atcccaaagtagacctgecceTTTTTaggcataggacecgtgtet 203
BP GTTTGGGAAGGTTGGATGTTC 204
LE gcagagaggaggttgaccttgTTTTTaggcataggaccegtgtet 205
LE tgaggagcacatgggtggagTTTTTaggcataggacccgtgtet 206
LE agctccacgccattggeTTTTTaggcataggacccgtgtet 207
NM 000586 IL2
LE aaacttaaatgtgagcatcctggTTTTTaggcataggaccegtgtet 208
CE ctccagaggtttgagttcttcetteTTTTTctcttggaaagaaagt 209
LE agtgggaagcacttaattatcaagTTTTTaggcataggacccgtgtet 210
BP CCTGGGTCTTAAGTGAAAGTTTTT 211
LE gctgtgttttetttgtagaacttgaTTTTTaggcataggaccegtgtet 212
LE gctttgagctaaatttagecacttcTTTTTaggcataggaccegtgtet 213
BP AGCATATTCACACATGAATGTTGTT 214
LE attacgttgatattgctgattaagccTTTTTaggcataggaccegtgtet 215
LE agtaggtgcactgtttgtgacaagTTTTTaggcataggacccgtgtet 216
CE tcagatcecctttagtteccagaactTTTTTctcttggaaagaaagt 217
CE aataaatagaaggcctgatatgttttaTTTTTctcttggaaagaaagt 218
LE tcagtgttgagatgatgctttgacTTTTTaggcataggacccgtgtet 219
BP AAAAGGTAATCCATCTGTTCAGAAA 220
LE ttccacaatggttgctgtctecateTTTTTaggcataggacccgtgtet 221
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TABLE 3-continued

each target,

Cytokine probe set. Accession number and symbol are listed for

along with probe type and the sequence of the probe.

SEQ ID
Type Sequence NO:
LE cagcagtaaatgctccagttgtaTTTTTaggcataggaccegtgtet 222
LE tagacactgaagatgtttcagttctgTTTTTaggcataggaccegtgtet 223
CE tggccttettgggcatgtaTTTTTctecttggaaagaaagt 224
LE aatagttacaataggtagcaaaccatacTTTTTaggcataggacccgtgtcet 225
BP ATTCAACAATAAATATAAAATTTAAATATTTA 226
BP TTCCATTCAAAATCATCTGTAAATC 227
CE tgagtttgggattcttgtaattaataaTTTTTctcttggaaagaaagt 228
NM 000576 IL1B
CE ggagagctttcagttcatatggaTTTTTctcttggaaagaaagt 229
LE ttatcccatgtgtcgaagaagataTTTTTaggcataggacccgtgtet 230
BP ccagacatcaccaagctttttt 231
CE tgaagceccecttgetgtagtggtTTTTTctctcggaaagaaagt 232
LE catcgtgcacataagcctcgTTTTTaggcataggacecgtgtet 233
CE cctggaaggtetgtgggcaTTTTTectecttggaaagaaagt 234
LE gcagttcagtgatcgtacaggtgTTTTTaggcataggaccegtgtet 235
LE ggtcggagattcecgtagetggTTTTTaggcataggaccegtgtet 236
CE gcagaggtccaggtcctggTTTTTctcttggaaagaaagt 237
LE gggaaccagcatcttcctcaTTTTTaggcataggaccegtgtet 238
CE ccatatcctgteectggaggtTTTTTctecttggaaagaaagt 239
LE atggagaacaccacttgttgctTTTTTaggcataggaccegtgtet 240
LE atgccgecatceccagaggTTTTTaggcataggacccgtgtet 241
LE aggccacaggtattttgtcatt TTTTTaggcataggaccegtgtet 242
CE aaagaaggtgctcaggtcattctTTTTTctcttggaaagaaagt 243
LE actttcttectecttgtacaaaggacTTTTTaggcataggaccegtgtet 244
BP ACTGACGCGGCCTGCC 245
LE gccatcagettcaaagaacaagTTTTTaggcataggacccgtgtcet 246
LE gctgtgagteccggagegt TTTTTaggcataggacccgtgtet 247
CE attcttttecttgaggeccaTTTTTctcttggaaagaaagt 248
LE gcttgtceccatggecacaacaTTTTTaggcataggaccegtgtet 249
LE aaggagcacttcacctgtttaggTTTTTaggcataggaccegtgtet 250
LE ggttcttcttcaaagatgaagggTTTTTaggcataggaccegtgtet 251
NM 003376 VEGF
CE atctttetttggtctgecattcacTTTTTctcttggaaagaaagt 252
CE aaggctccaatgcacccaTTTTTctcttggaaagaaagt 253
LE ggcccacagggaacgctTTTTTaggcataggacccgtgtcet 254
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each target,

Cytokine probe set. Accession number and symbol are listed for

along with probe type and the sequence of the probe.

SEQ ID
Type Sequence NO:
BP GCAGCCCCCGCATCG 255
LE gatgattctgcectectecttTTTTTaggcataggaccegtgtet 256
LE accagggtctcegattggatgTTTTTaggcataggacceccgtgtet 257
LE tgggaccacttggcatggTITTTaggcataggacccgtgtet 258
LE tccatgaacttcaccacttegt TTTTTaggcataggaccegtgtet 259
LE ttgecgctttegtttttgeTTTTTaggcataggacccgtgtet 260
LE tggaggtagagcagcaaggcTTTTTaggcataggacccgtgtet 261
LE gcttgaagatgtactcgatctecateTTTTTaggcataggaccegtgtet 262
LE ctgattttttttecttgtcttgetectTTTTTaggcataggaccegtgtet 263
LE agggtactcctggaagatgtecTTTTTaggcataggaccegtgtet 264
BP CTCCTCAGTGGGCACACACTC 265
LE caggccctegtecattgeaTTTTTaggcataggaccegtgtet 266
CE ccettteectttectegaaTTTTTetettggaaagaaagt 267
CE ccaggacttataccgggatttcTTTTTctcttggaaagaaagt 268
LE gcagtagctgcgcetgatagacaTTTTTaggcataggacccgtgtcet 269
BP CATCAGGGGCACACAGGATG 270
LE atttgttgtgctgtaggaagctcTTTTTaggcataggaccegtgtet 271
CE ctgccatgggtgcagecTTTTTctecttggaaagaaagt 272
CE atctctectatgtgetggectTTTTTctecttggaaagaaagt 273
LE TaatctgcatggtgatgttggaTTTTTaggcataggaccegtgtet 274
CE tggtgaggtttgatccgcaTTTTTctcttggaaagaaagt 275

TABLE 4

each target,

Apoptosis 1 probe set. Accession number and symbol are listed for
along with probe type and the sequence of the probe.

SEQ ID
Type Sequence NO:
NM 001188 BAKL
LE ccatgctggtagacgtgtagggTTTTTaggcataggaccegtgtet 276
LE tctetgeegtgggetgeTTTTTaggcataggaccegtgtet 277
LE gccccaattgatgecacteTTTTTaggcataggacccgtgtet 278
BP GGGGCAGCCACCCCTTC 279
BP gggaggacctgggecttg 280
BP GGCGGTAAAAAACGTAGCTG 281
BP CGGAAAACCTCCTCTGTGTCC 282
BP TGGCGAGCTGCCGTCC 283
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TABLE 4-continued

each target,

Apoptosis 1 probe set. Accession number and symbol are listed for
along with probe type and the sequence of the probe.

SEQ ID
Type Sequence NO:
LE ccaagttcagggctgccacTTTTTaggcataggaccegtgtet 284
CE cagcctgecgggatcctTTTTTctettggaaagaaagt 285
BP ggcctaggaagccagtcagg 286
LE ccagaagagccaccacacgTTTTTaggcataggaccegtgtet 287
LE gaccatctcetgggteggecaTTTTTaggcataggacccgtgtet 288
LE aggtgctgcaacatggtctgTTTTTaggcataggacceccgtgtet 289
BP AGCAGAGGGCAGGGCAG 290
BP TCTTGGTGAAGTACTCATAGGCAT 291
BP ccagccacccectetgtge 292
CE ccecgaagecatttttecaTTTTTetcttggaaagaaagt 293
CE tgctaggttgcagaggtaaggt TTTTTctcttggaaagaaagt 294
LE tcaaacaggctggtggcaaTTTTTaggcataggaccegtgtet 295
LE cacctgececccatggtgeTTTTTaggcataggacccgtgtet 296
LE gttcaggatgggaccattgcTTTTTaggcataggaccegtgtet 297
LE aatccaccgggcaatgeTTTTTaggcataggacccgtgtet 298
LE ttgatgtegtceccccgatgaTTTTTaggcataggaccegtgtet 299
CE tgggctacctgctcectcagaTTTTTctcttggaaagaaagt 300
BP gaactctgagtcacagcgtcgg 301
LE ccacgaagcgggtcacct TTTTTaggcataggacccgtgtet 302
LE ggtctcagtggaggacgggatTTTTTaggcataggaccegtgtet 303
BP AGTGATGCAGCATGAAGTCGA 304
CE ccagacggtagccgaagceTTTTTectcttggaaagaaagt 305
CE agcctectgttectgetgatTTTTTctcttggaaagaaagt 306
LE gctctecgecactectgectTTTTTaggcataggacccegtgtet 307
NM 000565 IL6R
LE gcacgaagctgcaccacgtTTTTTaggcataggacccgtgtet 308
CE ttcagcecgatatctgagctcTTTTTctecttggaaagaaagt 309
LE aaaccgtagtctgtagaaagatgagtTTTTTaggcataggaccegtgtet 310
LE ccaggtgacactgagccagceTTTTTaggcataggacecgtgtet 311
LE cgacactaccggcgacgcaTTTTTaggcataggaccegtgtet 312
LE gcagtgactgtgatgttggcaTTTTTaggcataggaccegtgtet 313
BP CATGGACACTATGTAGAAAGAGCTG 314
BP gctggaggtecttgaccate 315
CE tgagttttgctgaacttgctecTTTTTctcttggaaagaaagt 316
LE ttectgtecaaggegtgecTTTTTaggcataggaccegtgtet 317
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TABLE 4-continued

each target,

Apoptosis 1 probe set. Accession number and symbol are listed for
along with probe type and the sequence of the probe.

SEQ ID
Type Sequence NO:
BP CATGGCCTCCGGGCTC 318
LE catgttgcgaatgtctttgaccgTTTTTaggcataggaccegtgtet 319
BP GGGGGTTTCTGGCCACG 320
LE caccaagagcacagcctttgtTTTTTaggcataggacccgtgtet 321
LE gcgtegtggatgacacagtgat TTTTTaggcataggacccgtgtcet 322
CE ccggactgttcectgaaacttectTTTTTctecctggaaagaaagt 323
LE gattccacaaccctgaaaggtt TTTTTaggcataggacccgtgtcet 324
LE gactcctgggaatactggcacTTTTTaggcataggaccegtgtet 325
CE gcctecaggecegetecagTTTTTectecttggaaagaaagt 326
CE tctecctecgggactget TTTTTectcctggaaagaaagt 327
LE ggcggatcaggctgcaaTTTTTaggcataggacccgtgtcet 328
BP AACTGGCAGGAGAACTTCTGG 329
BP TCCAGGAGTGGGGGTCTTG 330
LE ggctecctggaagtettceggTTTTTaggcataggacccgtgtet 331
BP cactcgcteccactegect 332
CE tgcccgaactectectggTTTTTetcttggaaagaaagt 333
NM_ 138578 BCL2L1
LE cggttgaagcgttcctggTTTTTaggcataggacccgtgtet 334
LE gctgcatcgtteccatagagttcTTTTTaggcataggaccegtgtet 335
LE gccatccaagcetgegatcTTTTTaggcataggaccegtgtet 336
CE gcteeceggttgetetgagaTTTTTectcttggaaagaaagt 337
BP CACAAAAGTATCCCAGCCGC 338
BP CACAGTGCCCCGCCG 339
LE cgactcaccaatacctgcatctTTTTTaggcataggaccegtgtet 340
LE gggcctcagtectgttetecttTTTTTaggcataggacecegtgtet 341
BP CACCTCCCGGGCATCC 342
LE gctgggatgtcaggtcactgaaTTTTTaggcataggacccgtgtcet 343
BP TGGCACTGGGGGTCTCCA 344
BP TGCCCGCCGGTACCG 345
LE cgttctectggatccaaggeTTTTTaggcataggacecgtgtet 346
CE tgtatcctttectgggaaagett TTTTTctcttggaaagaaagt 347
CE ccteectecagegettget TTTTTetcttggaaagaaagt 348
LE cctgttcaaagectcectgatatgetgTTTTTaggcataggacccgtgtet 349
LE caggatgggttgccattgaTTTTTaggcataggaccegtgtet 350
LE tctecgattcagteecttctgTTTTTaggcataggaccegtgtet 351
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TABLE 4-continued

each target,

Apoptosis 1 probe set. Accession number and symbol are listed for
along with probe type and the sequence of the probe.

SEQ ID
Type Sequence NO:
BP TTACTGCTGCCATGGGGAT 352
LE ccttgtetacgetttecacgTTTTTaggcataggacecgtgtet 353
LE gtaggagagaaagtcaaccaccaTTTTTaggcataggacccgtgtet 354
LE cagttcaaactcgtcgectgTTTTTaggcataggacecgtgtet 355
CE aaactgctgctgtggecagTTTTTctecttggaaagaaagt 356
LE cgaccccagtttaccecaTTTTTaggcataggaccegtgtet 357
BP ccacatcactaaactgactccagce 358
LE tggctccattcaccgegTTTTTaggcataggacccgtgtet 359
LE tctaggtggtcattcaggtaagtgTTTTTaggcataggacccgtgtet 360
BP AAGGAGAAAAAGGCCACAATG 361
CE gggctgtctgeccaggtgeTTTTTctcttggaaagaaagt 362
LE tcececggaagagttcattcactaTTTTTaggcataggaccegtgtet 363
CE ccettteggectetegget TTTTTetcttggaaagaaagt 364
BP TCCCTGGGGTGATGTGGA 365
NM 003879 CFLAR
LE tctgctgttccaatcatacatgtaTTTTTaggcataggacccgtgtet 366
CE gccectegettetgagect TTTTTctcttggaaagaaagt 367
LE tgaattccacattcttcatcgeTTTTTaggcataggaccegtgtet 368
LE tggccteccaaagtgetgTTTTTaggcataggaccegtgtet 369
CE gcccagecttttggtttettaTTTTTctettggaaagaaagt 370
LE ttecttgtetcagtttetgggagaTTTTTaggcataggacecegtgtet 371
LE tggcccatccacctecaTTTTTaggcataggacccgtgtet 372
BP TGGCCCTCTGACACCACATAG 373
LE gcgtttaccatgttggecaTTTTTaggcataggaccegtgtet 374
LE cataatatttcteccttggcagaaacTTTTTaggcataggacccgtgtet 375
LE ggtgagctgtgagactgctccaTTTTTaggcataggacccgtgtcet 376
LE ttcectgectagataagggcatTTTTTaggcataggaccegtgtet 377
LE ggattacaggtgtgagccactacTTTTTaggcataggaccecgtgtet 378
BP TTCTGAATAAAAAACATCTTTGGC 379
LE ggcactgcaggtacagggacTTTTTaggcataggaccegtgtet 380
BP CACAGGCTCCAGAAGAAGTCAG 381
LE tgtgtaggagaggataagtttctttct TTTTTaggcataggaccegtgtet 382
CE cagagtgtgctgcagccagaTTTTTctcttggaaagaaagt 383
CE agaggctgctgttctecageTTTTTctcttggaaagaaagt 384
LE gccattgagttcaatgtgaagatTTTTTaggcataggaccecgtgtet 385
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TABLE 4-continued

each target,

Apoptosis 1 probe set. Accession number and symbol are listed for
along with probe type and the sequence of the probe.

SEQ ID
Type Sequence NO:
CE ggctggtctcegaactcecctgaTTTTTctcttggaaagaaagt 386
LE cttectecggtgaactgtgcacaTTTTTaggcataggaccegtgtet 387
LE atttttgcatttttactagggacaTTTTTaggcataggacccgtgtet 388
CE ccaggagtgggegttttctTTTTTctecttggaaagaaagt 389
BP CCTGAAGTGATCTGCCCTCCT 390
LE gcagggacatgtccgcagtaTTTTTaggcataggaccegtgtet 391
NM 000639 TNFSF6
BP TCCTGGGGATACTTAGAGTTCCT 392
BP CCCGGAAGTATACTTTGGAATATA 393
CE ttggacttgcctgttaaatggTTTTTctcttggaaagaaagt 394
LE agagctgaaacatccccaggTTTTTaggcataggacecgtgtet 395
LE tcecectecatcatcaccagaTTTTTaggcataggacecgtgtet 396
LE catgtagaccttgtggctcaggTTTTTaggcataggaccegtgtet 397
LE atcacaaggccacccttettaTTTTTaggcataggaccegtgtet 398
BP GCGGGCCCACATCTGC 399
CE ccagctecttetgtaggtggaTTTTTctecttggaaagaaagt 400
LE ggcaggttgttgcaagattgacTTTTTaggcataggacccgtgtcet 401
LE cccaatcectaccaaggcaacTTTTTaggcataggacecgtgtet 402
BP ccagaggcatggaccttgag 403
CE ggtggcagcggtagtggagTTTTTctcttggaaagaaagt 404
CE tggttcectetettettcaggTTTTTctecttggaaagaaagt 405
LE ccagtagtgcagtagctcatcatct TTTTTaggcataggacccgtgtet 406
CE gctggtagactcecteggagttctgTTTTTectecttggaaagaaagt 407
LE aagatgatgctgtgtgcatctgTTTTTaggcataggaccegtgtet 408
LE ggagacacaggcctgtgectgTTTTTaggcataggaccegtgtet 409
CE tgceccccaggtagetget TTTTTetcttggaaagaaagt 410
BP CAGAACCATGAAAAACATCACAA 411
BP AATTCCATAGGTGTCTTCCCATT 412
BP tacttcactccagaaagcaggac 413
CE gcggeggaggtggtagt TTTTTectecttggaaagaaagt 414
BP TTTTCAGGGGGTGGACTGG 415
BP gccactttectcagetecttt 416
LE caaagtacagcccagtttcattgTTTTTaggcataggaccegtgtet 417
BP GCAGTGGTGGCGGCG 418
LE ggtggcctatttgettcectecaTTTTTaggcataggaccegtgtet 419
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TABLE 4-continued

each target,

Apoptosis 1 probe set. Accession number and symbol are listed for
along with probe type and the sequence of the probe.

SEQ ID
Type Sequence NO:
NM 001101 ACTB
LE cgtggtggtgaagctgtageTTTTTaggcataggaceccgtgtet 420
BP CGCAGGATGGCATGGGG 421
LE acaggtctttgcggatgtceTTTTTaggcataggaceccgtgtet 422
CE acaggactccatgcccaggTTTTTctecttggaaagaaagt 423
BP CGATTTCCCGCTCGGC 424
LE gggcacagtgtgggtgaccTTTTTaggcataggacccgtgtet 425
LE agacagcactgtgttggcgt TTTTTaggcataggacccgtgtet 426
LE tcggtcagcagcacgggTTTTTaggcataggacccgtgtet 427
LE ccagggcgacgtagcacaTTTTTaggcataggacccgtgtet 428
LE catgaggtagtcagtcaggtcccTTTTTaggcataggaccegtgtet 429
CE ctcgtagetcettetecagggaTTTTTectecttggaaagaaagt 430
LE tctcaaacatgatctgggtecatcTTTTTaggcataggaccegtgtet 431
BP TGGCTGGGGTGTTGAAGG 432
CE ggagctggaagcagcecgt TTTTTctcttggaaagaaagt 433
LE ggccatctettgetegaagt TTTTTaggcataggaccegtgtet 434
CE aaggaaggctggaagagtgcTTTTTctcttggaaagaaagt 435
CE cgegcecteggtgaggatcttTTTTTectecttggaaagaaagt 436
LE ctcagggcagceggaaccTTTTTaggcataggacccgtgtet 437
LE ccgtcaccggagtceccatcaTTTTTaggcataggaccegtgtet 438
LE gagggcatacccctegtagatTTTTTaggcataggaccegtgtet 439
BP ACGTCACACTTCATGATGGAGTT 440
LE gcttetecttaatgtcacgecaTTTTTaggcataggacecegtgtet 441
BP acctggecgtcaggcag 442
LE cgatgccagtggtacggcTTTTTaggcataggacccgtgtet 443
LE cagcctggatagcaacgtacaTTTTTaggcataggacccegtgtet 444
LE gaaggtagtttcgtggatgecTTTTTaggcataggaccegtgtet 445
CE gctcattgccaatggtgatgTTTTTctcttggaaagaaagt 446
LE cagaggcgtacagggatagcaTTTTTaggcataggacccgtgtet 447
BP GGCCAGCCAGGTCCAGA 448
CE ttectegeggttggecttTTTTTctettggaaagaaagt 449
BP GGGGTTCAGGGGGGCC 450
NM_ 000043 TNFRSF6
LE gaactgaatttgttgtttttcactctTTTTTaggcataggacccgtgtet 451
LE ttgccactgtttcaggatttaaTTTTTaggcataggaccegtgtet 452
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TABLE 4-continued

each target,

Apoptosis 1 probe set. Accession number and symbol are listed for
along with probe type and the sequence of the probe.

SEQ ID
Type Sequence NO:
LE tccatgaagttgatgccaattaTTTTTaggcataggaccegtgtet 453
CE gattggcttttttgagatctttaatTTTTTctcttggaaagaaagt 454
LE cceccaagttagatcectggatect TTTTTaggcataggaccegtgtet 455
LE agaccaagctttggatttcattTTTTTaggcataggaccegtgtet 456
CE cgaagcagttgaactttctgttcTTTTTctcttggaaagaaagt 457
CE tgactccagcaatagtggtgatatatTTTTTctcttggaaagaaagt 458
LE tcetetttgecacttggtgttgTTTTTaggcataggaccegtgtet 459
LE catgttttctgtacttectttctettTTTTTaggcataggaccegtgtet 460
LE tgctgtgtecttggacattgtcatTTTTTaggcataggaccecegtgtet 461
LE tctgaagtttgaattttctgagtcaTTTTTaggcataggaccegtgtet 462
CE ggttttecctttetgtgetttctgTTTTTctecttggaaagaaagt 463
LE ctagtaatgtccttgaggatgatagtcTTTTTaggcataggaccegtgtet 464
LE agtatttacagccagctattaagaatcTTTTTaggcataggaccegtgtet 465
LE ttttcaaacactaattgcatatactcaTTTTTaggcataggaccegtgtet 466
BP GCAAAAGAAGAAGACAAAGCCA 467
LE ggttggagattcatgagaaccttTTTTTaggcataggacccgtgtet 468
BP ATGTACCCAGTAAAAAACCAAGC 469
LE cattgacaccattctttcgaacaTTTTTaggcataggaccegtgtet 470
LE ttactcaagtcaacatcagataaatttaTTTTTaggcataggacccgtgtcet 471
LE caatgtgtcatacgcttctttcttTTTTTaggcataggacccgtgtet 472
LE cacccaaacaattagtggaattgTTTTTaggcataggaccegtgtet 473
LE aagcctttaacttgacttagtgtcaTTTTTaggcataggaccegtgtet 474
LE tcttgatcectcatctattttggettTTTTTaggcataggacccgtgtet 475
CE ctcttcagcgctaataaatgataaaTTTTTctcttggaaagaaagt 476
LE tgaattttctctgcaagagtacaaaTTTTTaggcataggacccgtgtet 477
NM 004103 PTK2B
LE aagtactgcctggeccctecTTTTTaggcataggaccegtgtet 478
LE gggccttegecagggttteTTTTTaggcataggaccegtgtet 479
BP GGACAAGGCCTGGGGGG 480
BP TCCAGCGGGAGGCACC 481
LE caccttcaatgceccagetgTTTTTaggcataggaccegtgtet 482
CE gctggeggatcecectttaggTTTTTectcttggaaagaaagt 483
LE cttggtgctcaccctgecagTTTTTaggcataggaccegtgtet 484
CE ctgctagggatgaggttttgat TTTTTctcttggaaagaaagt 485
LE ggaactgtttgggctttaagtt TTTTTaggcataggacccgtgtcet 486
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each target,

Apoptosis 1 probe set. Accession number and symbol are listed for
along with probe type and the sequence of the probe.

SEQ ID
Type Sequence NO:
LE aaggtctgctggatcatcttecTTTTTaggcataggaccegtgtet 487
LE gttcecgettetcaccatctttTTTTTaggcataggacecegtgtet 488
LE ccggcagtagecgtcectatgaTTTTTaggcataggacecgtgtet 489
LE gacgcactecctectecctgTTTTTaggcataggaccegtgtet 490
LE gccaatgaccaggtccacagtTTTTTaggcataggaccegtgtet 491
LE agcgaggcgtactgcetggTTTTTaggcataggacccecgtgtet 492
CE acagcggtaggtctcectggt TTTTTctcttggaaagaaagt 493
LE ctgagaggtgggaccgcecTTTTTaggcataggacccgtgtet 494
CE gggcctceccaggtttagecatgTTTTTectcttggaaagaaagt 495
BP ACTCGGCCAGGCAGGTG 496
LE cgatgttggcgaagccgTTTTTaggcataggacccgtgtet 497
BP AATGTTCCATCCTTGAATGAGTTC 498
CE gtctgactctatgetgcagetctTTTTTctecttggaaagaaagt 499
LE cctaggatggatgatgagagagcTTTTTaggcataggaccegtgtet 500
LE ggtcagccatgttctcagectTTTTTaggcataggaccegtgtet 501
BP GGGATCTGGGGCAGGCT 502
CE gcgagagtgttgaagaacttcatTTTTTctcttggaaagaaagt 503
LE ggctttgcgtectgactagtcaTTTTTaggcataggacccgtgtcet 504
LE tgatggacctgatctgettgaTTTTTaggcataggacccgtgtet 505
LE gtcgggaatctectgegtagatTTTTTaggcataggaccegtgtet 506
NM_ 004322 BAD
BP tgctgctggttggetget 507
LE cctgctcecacteggctcaaactTTTTTaggcataggaccegtgtet 508
LE ctgggatctggaacatgctctTTTTTaggcataggacccgtgtet 509
BP tggaaggcagaggcaggta 510
LE cceeccateccttegtegTTTTTaggcataggacccgtgtet 511
BP CCGGAGCCTGAGGGCC 512
LE cgtagtcaaggcacagctggTTTTTaggcataggacceccgtgtet 513
BP cgggtctggectggcag 514
CE ggagctgaggctgtceggeTTTTTctcttggaaagaaagt 515
BP cccacaggaggcectggg 516
CE gagctcgcggccatagceTTTTTctecttggaaagaaagt 517
BP GCCCGCCAGGCCTCC 518
BP ACCGTAGCGCCCCCAG 519
CE agcgcectecatgatggeTTTTTctettggaaagaaagt 520
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TABLE 4-continued

each target,

Apoptosis 1 probe set. Accession number and symbol are listed for
along with probe type and the sequence of the probe.

SEQ ID
Type Sequence NO:
CE gcctggcgatgatgettgTTTTTectcttggaaagaaagt 521
BP TCCTCCGTCCCCGCG 522
LE tgggccctecatetgtetgeTTTTTaggcataggaccegtgtet 523
CE cceectggettecteteccTTTTTetcttggaaagaaagt 524
LE gctgtgectgeccagaggttTTTTTaggcataggacccgtgtet 525
BP GCGAGCGGCCCCG 526
CE cctgctggtgactggegt TTTTTectcttggaaagaaagt 527
LE tcaggacctcagtcteecccteTTTTTaggcataggaccegtgtet 528
BP TGGGGCCCAGGCCC 529
LE agtcccttettaaaggagtecacTTTTTaggcataggacecegtgtet 530
BP GGCCAACGGTGGCCC 531
CE ctctectgcagagetggagtctt TTTTTectcttggaaagaaagt 532
BP AAAGGGGCTGGGCTCCT 533
BP CGTCCCCTGCGGGGC 534
BP GGGGGGCGCCGAGC 535
LE ccggatcecteccacagececTTTTTaggcataggaccegtgtet 536
LE gggtaggagctgtggcgact TTTTTaggcataggaccegtgtet 537
LE aaactcgtcactcatcctcececgTTTTTaggcataggaccegtgtet 538
LE gggctgtgaggacaagatgttaTTTTTaggcataggacccgtgtcet 539
NM 000633 BCL2
BP TCTTCAATACAAAATAGGGATGGTT 540
LE cggagacgacccgatggeTTTTTaggcataggacccgtgtet 541
CE tttgtgcagcgagggactgTTTTTctcttggaaagaaagt 542
BP AATCTTGATTATTATAACTCCTCTCGAT 543
BP CCCCAATTTGGAAAGTGCATAL 544
LE ctgggccagagctacatctttaTTTTTaggcataggaccegtgtet 545
LE catagaccctgtcagetgtecattcTTTTTaggcataggacccgtgtet 546
CE tctgccectgecaaatcttTTTTTectecttggaaagaaagt 547
LE ctctgttgecccaactgcaaaTTTTTaggcataggacecgtgtet 548
CE ctcagatgttcttctecttttggTTTTTectcttggaaagaaagt 549
BP CATCTGAACACAGAGAGGTAAGTGAGC 550
BP GATGATAAGCATTTACTAATAAAACAAA 551
LE cagtgtaaagaggagtacatacagaggTTTTTaggcataggacccgtgtet 552
LE tgtggagagaatgttggcgt TTTTTaggcataggacccgtgtet 553
LE gatcacatataaatggaaggccaTTTTTaggcataggacccgtgtet 554
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TABLE 4-continued

each target,

Apoptosis 1 probe set. Accession number and symbol are listed for
along with probe type and the sequence of the probe.

SEQ ID
Type Sequence NO:
CE cttgtttgaactaaattgaggtgcTTTTTctcttggaaagaaagt 555
BP ACTCTATTTAACTCTGACCCTGGC 556
LE ggagggccgaggaggttTTTTTaggcataggacccgtgtcet 557
CE actgttttttcattcataaagagcaTTTTTctcttggaaagaaagt 558
LE gttaagatgcagatgtgaatcccTTTTTaggcataggaccecgtgtet 559
LE ggattgccctgattatttacatttTTTTTaggcataggaccegtgtet 560
CE aaatcttaagcctgccagagtttTTTTTctcttggaaagaaagt 561
LE tggcctetettgeggagtaTTTTTaggcataggaccegtgtet 562
LE tataatcacttcctaatttttecccaTTTTTaggcataggaccegtgtet 563
LE tteccttgattectgtgactttattecTTTTTaggcataggaccegtgtet 564
CE ggctttttttagagecccttgtTTTTTctecttggaaagaaagt 565

TABLE 5

each target,

Apoptosis 2 probe set. Accession number and symbol are listed for
along with probe type and the sequence of the probe.

SEQ ID
Type Sequence NO:
NM 006509 RELB
CE ggctttttetteegecgTTTTTecccttggaaagaaagt 566
LE tccacgecgtagetgtecatTTTTTaggcataggaccegtgtet 567
BP CGGCGTCTTGAACACAATGG 568
LE tgaccgtcacgggctecgacTTTTTaggcataggaccegtgtet 569
LE cceegtttecgetecttgTTTTTaggcataggaccegtgtet 570
LE tgaaaggcaatggctcgcTTTTTaggcataggacccgtgtet 571
LE gcccgacctteccaggagTTTTTaggcataggaccegtgtcet 572
CE caatctggcggtgcacgTTTTTctecttggaaagaaagt 573
CE gccgetgcaggaagacgt TTTTTctcttggaaagaaagt 574
LE gcaaatccgcagetetgatgTTTTTaggcataggaccegtgtet 575
LE gccectgcectgaacaccactgaTTTTTaggcataggaccegtgtet 576
LE tgcagaccccatceggtgaTTTTTaggcataggaccegtgtet 577
BP gggctcggaaagcacagg 578
CE aatctccaggtectegtagggTTTTTctecttggaaagaaagt 579
LE cgcagagcaagtagagctcctcTTTTTaggcataggaccegtgtet 580
LE atccacceggegecatctTTTTTaggcataggacccgtgtet 581
BP ggtcgcgaggcaggtacg 582
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each target,

Apoptosis 2 probe set. Accession number and symbol are listed for
along with probe type and the sequence of the probe.

SEQ ID
Type Sequence NO:
BP ccaaggacgtcgggcatce 583
CE ccgcectttecttgttaattecgTTTTTctcttggaaagaaagt 584
BP TGTTTGTGGATTTCTTGTCATAGAC 585
LE atgaggcctggaagcagatcTTTTTaggcataggaceccgtgtet 586
BP GCCACCGGTGCACGGC 587
CE gtccetgctggtecegat TTTTTctcttggaaagaaagt 588
LE tttgctetegatgecatggTTTTTaggcataggaccegtgtet 589
BP TATGTCCTCTTTCTGCACCTTGT 590
LE tcggectgggagaagtcaTTTTTaggcataggacccegtgtet 591
LE gggtcagagctgttcagetccTTTTTaggcataggaccegtgtet 592
NM_ 000389 CDKNLA
BP GGGGAGGGACAGCAGCAG 593
BP AGGGGAATTGCAGAGCCC 594
LE ttttgatgatgcccceccacteTTTTTaggcataggacecgtgtet 595
BP TGTCCCTTCCCCTTCCAGT 596
CE aagaattcaggtctgagtgtccagTTTTTctcctggaaagaaagt 597
CE ttgagctgcctgaggtagaact TTTTTctcttggaaagaaagt 598
BP gggtgggacaggcaccte 599
BP CCATTGAGCTGGGGGTGG 600
BP AGGGTGCCCTTCTTCTTGTG 601
BP GGAGGGATGGGGTGGATG 602
LE tgccaccacatgggacccTTTTTaggcataggacccgtgtet 603
BP GGGGGCGGTCGCTGC 604
BP CCCAGTGCAGGTCAGAGGG 605
CE tgtctgacteccttgttecgetTTTTTctecttggaaagaaagt 606
CE agctggagaagaagggtaagct TTTTTctcttggaaagaaagt 607
LE caagagccaggagggtaccaTTTTTaggcataggacccgtgtet 608
CE ctcctagaaagatctactcececccTTTTTctcttggaaagaaagt 609
BP GAGGTGAGGGGACTCCAAAGT 610
LE agagccacctggagcatgagTTTTTaggcataggacceccgtgtet 611
LE gctcaacactgagacgggctcTTTTTaggcataggaccegtgtet 612
BP GCTAATCAAAGTGCAATGAACTGG 613
BP GGGAGCCAAAGAGGGAAALG 614
BP AGGGTACTGAAGGGAAAGACAAG 615
BP CCCACTCAAGGGGGCCTG 616

Jun. 21, 2012



US 2012/0157348 Al

43

TABLE 5-continued

each target,

Apoptosis 2 probe set. Accession number and symbol are listed for
along with probe type and the sequence of the probe.

SEQ ID
Type Sequence NO:
BP ATCATATACCCCTAACACAGAGATAAC 617
LE ccatctgtttacttctcaaatgaaaTTTTTaggcataggacccgtgtet 618
LE gggtggtctgctecagtaccTTTTTaggcataggaccegtgtet 619
LE tcacccecacagetagaggaTTTTTaggcataggacecgtgtet 620
LE caccctgeccaaccttagagTTTTTaggcataggacecgtgtet 621
BP GCCATGAGGGCAGGCG 622
CE ggtcceccagetcageectaTTTTTectcttggaaagaaagt 623
LE ccaccttececectgectTTTTTaggcataggacccgtgtet 624
LE aggaaggtcgctggacgatTTTTTaggcataggaccegtgtet 625
BP TTGAGGGGCCAGTGTCTCC 626
BP TCACAAGACAGAGGGGGGTAT 627
BP GGGGCTCCTCAAAAGGTACAG 628
BP GGTGAGGCCCCTTCAAAGTG 629
LE ggctgtgctcecacttcagggt TTTTTaggcataggaccegtgtet 630
NM 002046 GAPDH
BP CGGAGGGGCCATCCAC 3
LE cccacctgattttggagggaTTTTTaggcataggacecgtgtet 4
CE agcttceegttetcagectTTTTTctecttggaaagaaagt 5
LE cctteccacgataccaaagttgt TTTTTaggcataggaccegtgtet 6
CE ccttttggctececcectTTTTTctettggaaagaaagt 7
LE ccagtggactccacgacgtacTTTTTaggcataggacccgtgtet 8
CE tgacggtgccatggaatttTTTTTctcttggaaagaaagt 9
LE ggcatggactgtggtcatgagt TTTTTaggcataggacccgtgtcet 10
LE gggtgctaagcagttggtggtTTTTTaggcataggaccegtgtet 11
LE agtcttetgggtggcagtgatTTTTTaggcataggacccegtgtet 12
BP AACATGGGGGCATCAGCA 13
BP CATGGTTCACACCCATGACG 14
BP gcaggaggcattgctgatga 15
LE cacagccecttggcagegeTTTTTaggcataggacccgtgtet 16
LE ccagtgagcttececcegttcaTTTTTaggcataggaccegtgtet 17
BP GAGGGGGCAGAGATGATGAC 18
LE tcttgaggctgttgtcatacttctTTTTTaggcataggacccgtgtet 19
CE catggatgaccttggccagTTTTTctcttggaaagaaagt 20
BP TGGAGAGCCCCGCGG 21
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TABLE 5-continued

each target,

Apoptosis 2 probe set. Accession number and symbol are listed for
along with probe type and the sequence of the probe.

SEQ ID
Type Sequence NO:
CE gctcagggatgaccttgecTTTTTectcttggaaagaaagt 22
LE ttcteccatggtggtgaagacgTTTTTaggcataggacccegtgtet 23
LE ccatcacgccacagtttcecTTTTTaggcataggaccegtgtet 24
LE gatgggatttccattgatgacaTTTTTaggcataggacccgtgtcet 25
CE gcaaatgagccccagecTTTTTctecttggaaagaaagt 26
CE tctegectectggaagatggt TTTTTctcttggaaagaaagt 27
LE cagtagaggcagggatgatgttcTTTTTaggcataggaccegtgtet 28
BP TCAGCGCCAGCATCGC 29
NM 020529 NFKBIA
LE ggcccagctgetgetgtatTTTTTaggcataggaccegtgtet 631
BP CTGAGCATTGACATCAGCACC 632
CE tgcgaggtgaagggcagt TTTTTcccttggaaagaaagt 633
CE gtcctetgtgaacteegtgaacTTTTTctecttggaaagaaagt 634
LE ggatagaggctaagtgtagacacgTTTTTaggcataggaccegtgtet 635
LE ctctgttgacatcageccccaTTTTTaggcataggacecgtgtet 636
LE cacttcaacaggagtgacaccagTTTTTaggcataggaccecgtgtet 637
LE ccggccattacagggetcTTTTTaggcataggacccegtgtet 638
LE gtcaggattttgcaggtccacTTTTTaggcataggaccegtgtet 639
LE tgtggccattgtagttggtageTTTTTaggcataggaccegtgtet 640
BP gccccaggtgagetggta 641
BP TCATCCTCACTCTCTGGCAGC 642
LE gacgctggectccaaacaTTTTTaggcataggaccegtgtcet 643
CE cgatgcccaggtagecat TTTTTctcttggaaagaaagt 644
CE gggagaatagccctggtaggtaaTTTTTctcttggaaagaaagt 645
BP CGGGGTGGTGCAGGACT 646
CE gccaggcagecctgetcTTTTTectettggaaagaaagt 647
BP CAAGGACACCAAAAGCTCCA 648
BP CCGGGTGCTTGGGCG 649
CE cttcaggatggagtggaggtgTTTTTctcttggaaagaaagt 650
LE tctgactetgtgtcatagectetecTTTTTaggcataggacccgtgtet 651
LE gagtcaggactcccacgctgTTTTTaggcataggaccegtgtet 652
BP cacagtcatcatagggcagctce 653
LE atctgaaggttttctagtgtcaget TTTTTaggcataggacccgtgtet 654
LE ccetttgecactcataacgtcaTTTTTaggcataggaccegtgtet 655
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TABLE 5-continued

each target,

Apoptosis 2 probe set. Accession number and symbol are listed for
along with probe type and the sequence of the probe.

SEQ ID
Type Sequence NO:
NM 002502 NFKB2
BP CGAGGTGGGTCACTGTGTGTTAC 656
LE caggtccacctcgatcecttggTTTTTaggcataggaccecgtgtet 657
LE tactcagatccatcaccttettcaTTTTTaggcataggacccgtgtet 658
LE ccagactgtgggcatgagcaTTTTTaggcataggacccgtgtet 659
LE cgcacagagcctgetgtctt TTTTTaggcataggacecgtgtet 660
LE gtccattcgagaaatcttcaggTTTTTaggcataggacccgtgtcet 661
BP gcccttcectecactggaggcac 662
LE actggctctaaggaaggcagaTTTTTaggcataggaccecgtgtet 663
BP AGGGGCCTTCACAGCCAT 664
BP ctggtcectegtagttacagatct 665
LE tgggcccecacagaaacgTTTTTaggcataggacccgtgtet 666
CE atcgaaatcggaagcectcteTTTTTctcttggaaagaaagt 667
CE cctecgtaaggeectgggTTTTTetcttggaaagaaagt 668
LE tgacagtgggataggtctttcegTTTTTaggcataggaccegtgtet 669
BP gaagcgcagccgcacta 670
BP TGCCTCTGAAGTTTTTGTATCATAGT 671
BP ttgctatcatggatgggctyg 672
CE gttctttggectettgetecTTTTTectcttggaaagaaagt 673
LE ttaaattgggcagtcatgtcctTTTTTaggcataggaccegtgtet 674
LE catgcaggacacccaggttgTTTTTaggcataggacceccgtgtet 675
CE ggaggtgactggcettcagggTTTTTctcttggaaagaaagt 676
BP AGCTCCCGCTGCTCGG 677
LE gcctagageggagecgceTTTTTaggcataggacecgtgtet 678
CE cgagcattgcttgcecceccaTTTTTctettggaaagaaagt 679
LE gcagggagaaggagccatcTTTTTaggcataggacccgtgtet 680
LE gcgcagatcecccagetcTTTTTaggcataggacceegtgtet 681
LE cceccatcatgttettettagtcaTTTTTaggcataggaceegtgtet 682
CE tttgatgccceecggagat TTTTTectcttggaaagaaagt 683
LE cgggcagtecctecatgggTTTTTaggcataggacccegtgtet 684
NM 021975 RELA
BP AGGCCGAGGCCTGGC 685
LE gctgaaactceggagttgtegaTTTTTaggcataggaccegtgtet 686
CE cgttecttececcagectgTTTTTetcttggaaagaaagt 687
CE acgtaaagggatagggctggTTTTTctcttggaaagaaagt 688
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each target,

Apoptosis 2 probe set. Accession number and symbol are listed for
along with probe type and the sequence of the probe.

SEQ ID
Type Sequence NO:
LE ccatggtgggaaactcatcatTTTTTaggcataggacccgtgtet 689
LE gtcttcatcatcaaactgcagetTTTTTaggcataggaccegtgtet 690
BP GGTGCTGGCTTGGGGACA 691
BP GGACTGGGACAGGGGCTG 692
CE tgcecctggttcagecaget TTTTTectcttggaaagaaagt 693
LE ccaagcaaggcccccagTTTTTaggcataggacccgtgtet 694
CE cggatgccaggtctgtgaacaTTTTTctcttggaaagaaagt 695
BP gataccatggctggagcagg 696
BP GGGCCTGGGCCAGAGCT 697
BP GGTGGGCTTGGGGGCA 698
BP GGTGGGGCCACAGCCTG 699
LE gaaggtctcatatgtccttttacgtTTTTTaggcataggaccegtgtet 700
LE gcgagttatagectcagggtactcTTTTTaggcataggaccegtgtet 701
BP CAGCTGGGTCTGTGCTGTTG 702
BP ggcacagcaatgcgtcga 703
BP AGGAGGGCCTGGGGCTA 704
BP GGTGGAGGCCGGGGGE 705
BP GGCAGGGGCTGGAGCCT 706
BP GGGGCAGGACTTGGGGA 707
CE aggactcttcttcatgatgctcttTTTTTctcttggaaagaaagt 708
CE tgatctgcccagaaggaaacaTTTTTctcttggaaagaaagt 709
BP gcagcagggcectctgacag 710
LE ttctectecaateceggtgacgTTTTTaggcataggacecgtgtet 711
LE ggcctetgggctgtcactagTTTTTaggcataggaccegtgtet 712
BP GTGGGGGGCCACAGGTA 713
BP GAAGCTGAGCTGCGGGAA 714
BP catcagcatgggctcagttgt 715
BP GGGGCCGGGGCCA 716
LE agttgatggtgctcagggatgTTTTTaggcataggacccgtgtet 717
LE tcggtgggtecgetgaaTTTTTaggcataggacccgtgtet 718
NM 003998 NFKB1
CE ccaggattatagcccecttatacaTTTTTctcttggaaagaaagt 719
BP TGTCACATGAAGTATACCCAGGTTT 720
BP TCTGGATTAAATATTGTATGAGTCAAAG 721
LE gcgaagccgaccaccatTTTTTaggcataggacccgtgtet 722
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TABLE 5-continued

each target,

Apoptosis 2 probe set. Accession number and symbol are listed for
along with probe type and the sequence of the probe.

SEQ ID
Type Sequence NO:
LE tttccatttgtgaccaactgaaTTTTTaggcataggaccegtgtet 723
CE tcaggccttcecceccaaatatggTTTTTctcttggaaagaaagt 724
LE catagttgcagattttgacctgagTTTTTaggcataggacccgtgtet 725
LE ctgcttggecggattagetcTTTTTaggcataggaccegtgtet 726
CE ggttgctctaatatttgaaggtatgTTTTTctcttggaaagaaagt 727
LE aaggatccaaatgaaacatttgtTTTTTaggcataggaccegtgtet 728
LE ggccatctgetgttggecaTTTTTaggcataggaccegtgtcet 729
LE gtgttttcecaccaggctgt TTTTTaggcataggaccegtgtet 730
LE ggtaagacttcttgttcttttcactagaTTTTTaggcataggaccegtgtet 731
LE gtgccatctgtggttgaaatactTTTTTaggcataggaccecgtgtet 732
BP GGATGGGCCTTCACATACATAAC 733
LE ggcaccaggtagtccaccatgTTTTTaggcataggaccegtgtet 734
BP AGTGCAGATCCCATCCTCACA 735
CE tttttcecgateteccageTTTTTectecttggaaagaaagt 736
BP TCCAGTGTTTCAAATACTTTTTTCTT 737
BP GGAAACGAAATCCTCTCTGTTTA 738
CE gggcatgcaggtggatattt TTTTTctcttggaaagaaagt 739
LE cttectgecttgcaaataggcaaTTTTTaggcataggaccecgtgtet 740
LE ggtcagggtgcaccaagagt TTTTTaggcataggaccegtgtet 741
LE cgcctectgtecattegtgetTTTTTaggcataggaccegtgtet 742
CE gtccttgggtceccagecagttacTTTTTctecttggaaagaaagt 743
BP TGCCGGTCCCCTCCAC 744
LE caataacctttgctggtcccaTTTTTaggcataggacccegtgtet 745
NM_ 006290 TNFAIP3
BP ggcgtegtttecagetcetg 746
CE gggccttgaggtgetttgTTTTTctcttggaaagaaagt 747
LE gatgctgacactccatgcagaTTTTTaggcataggaccegtgtet 748
BP GCGCTGGCTCGATCTCAGTT 749
LE gtgggactgactttccctgagTTTTTaggcataggaccegtgtet 750
BP GAGTCCCAAAATACACGCAGC 751
LE cgtececegtectgteecTTTTTaggcataggacccgtgtet 752
CE cgcgagggatctgacttggaTTTTTctcttggaaagaaagt 753
BP GGCCCGGGCGCACTT 754
BP TGCAAAAGCCCTTGTTTTCTG 755
LE gccaggatgttettgcaggaTTTTTaggcataggaccegtgtet 756
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TABLE 5-continued

each target,

Apoptosis 2 probe set. Accession number and symbol are listed for
along with probe type and the sequence of the probe.

SEQ ID
Type Sequence NO:
LE acgctggtgacaggaagaagTTTTTaggcataggacccgtgtet 757
LE caatgaaacacttctggcagtatcTTTTTaggcataggacccgtgtet 758
CE catgaaatctctgattctgagcttTTTTTctcttggaaagaaagt 759
LE ggaggctggtgcetgaggeTTTTTaggcataggaccegtgtcet 760
CE gctectegetgeggeagTTTTTetecttggaaagaaagt 761
CE cggcttttetgcacttgetTTTTTctecttggaaagaaagt 762
BP TGGAGGAGGCCTCTGCTGT 763
LE agatcccattaaatgtectggtaTTTTTaggcataggaccegtgtet 764
LE tgttctggaacctggacgct TTTTTaggcataggacecgtgtet 765
BP TCTCTGTACTCGATGAAACACAGTG 766
LE tgtggttcegaggcacatctctTTTTTaggcataggaccegtgtet 767
BP TGGCAAGAATGCGGGGA 768
BP GCAGCAGCAAAATGTTTGTTT 769
LE agtccttttgaagcaagtactgcTTTTTaggcataggaccegtgtet 770
BP CAGGAGTCCGTGCAGCTTG 771
LE cttcaaacatggtgcttccaaTTTTTaggcataggacccgtgtet 772
LE gctcttetgtecttttggectTTTTTaggcataggacecegtgtet 773
BP agacaggcagccagcagg 774
BP GGGGCTCCGGACGAGC 775
CE ccecaggcacggaatggTTTTTctettggaaagaaagt 776
BP GGGTGCCGCATTCCCT 777
NM_ 000600 IL6
BP TCTAGGTATACCTCAAACTCCAAAAG 778
LE atgtaccgaatttgtttgtcaattTTTTTaggcataggacccgtgtet 779
CE cgttctgaagaggtgagtggcet TTTTTctcttggaaagaaagt 780
LE caagtctcectcattgaatccagatTTTTTaggcataggacccgtgtet 781
LE aacaacataagttctgtgceccagTTTTTaggcataggaccegtgtet 782
BP CCATCTTTGGAAGGTTCAGGT 783
CE cctttttetgcaggaactggatTTTTTctcttggaaagaaagt 784
LE catctttggaatcttectectggTTTTTaggcataggaccegtgtet 785
LE caggacttttgtactcatctgcacTTTTTaggcataggacccgtgtet 786
LE ttgttacatgtctcecctttctecaggTTTTTaggcataggacccgtgtet 787
CE gctgagatgecegtegaggTTTTTctcttggaaagaaagt 788
BP TGCTGCTTTCACACATGTTACTC 789
LE tggaagcatccatctttttcagTTTTTaggcataggaccegtgtet 790

Jun. 21, 2012



US 2012/0157348 Al

49

TABLE 5-continued

each target,

Apoptosis 2 probe set. Accession number and symbol are listed for
along with probe type and the sequence of the probe.

SEQ ID
Type Sequence NO:
CE ccttaaagctgegcagaatgTTTTTctcttggaaagaaagt 791
BP GGGTACTGGGGCAGGGAA 792
BP GTCTGTGTGGGGCGGCTA 793
BP ccactggttctgtgectgca 794
LE agatgagttgtcatgtcctgcagTTTTTaggcataggaccegtgtet 795
LE accagtgatgattttcaccaggTTTTTaggcataggaccegtgtet 796
LE ggcagcaggcaacaccagTTTTTaggcataggaccegtgtcet 797
LE acatttgccgaagagccectTTTTTaggcataggaccegtgtet 798
LE catttgtggttgggtcagggTTTTTaggcataggacccgtgtet 799
BP AAGGAATGCCCATTAACAACAA 800
LE tggacaggtttctgaccagaagTTTTTaggcataggaccegtgtet 801
LE tgttttetgeccagtgectcttTTTTTaggcataggaccegtgtet 802
LE actctcaaatctgttcectggaggtacTTTTTaggcataggacccgtgtet 803
LE agctctggettgttectcactTTTTTaggcataggaccegtgtet 804
CE cgctcatacttttagttctecatagagTTTTTctcttggaaagaaagt 805
CE caatctgaggtgcccatgdt TTTTTctcttggaaagaaagt 806
LE caggctggactgcaggaact TTTTTaggcataggacccgtgtet 807
LE gtggttattgcatctagattctttgTTTTTaggcataggaccegtgtet 808
BP gcttegtcagcaggetgg 809
NM_ 000594 TNF
CE cgagaagatgatctgactgectgTTTTTctcttggaaagaaagt 810
LE cagaagaggttgagggtgtctgaTTTTTaggcataggaccegtgtet 811
LE gcggctgatggtgtgggTTTTTaggcataggacccgtgtet 812
LE aggtacaggccctctgatggTTTTTaggcataggacecgtgtet 813
CE gctgececcectecagettgagTTTTTctcttggaaagaaagt 814
CE tcgggcegattgatctcaTTTTTetcttggaaagaaagt 815
LE ggcggttcageccactggaTTTTTaggcataggaccegtgtcet 816
BP AGGCTTGTCACTCGGGGTT 817
BP tctecagetggaagaccce 818
BP caccaccagctggttatctete 819
LE ggccagagggctgattagagaTTTTTaggcataggaccegtgtet 820
BP AGGAGGGGGTAATAAAGGGAT 821
LE ggtttgctacaacatgggctacTTTTTaggcataggacccgtgtcet 822
LE agactcggcaaagtcgagatagTTTTTaggcataggaccegtgtet 823
CE cceccaattetetttttgageTTTTTctecttggaaagaaagt 824
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Apoptosis 2 probe set. Accession number and symbol are listed for

each target,

along with probe type and the sequence of the probe.

SEQ ID
Type Sequence NO:
BP TGGCAGGGGCTCTTGATG 825
CE gtctggtaggagacggcegat TTTTTctcttggaaagaaagt 826
LE gcttgggttecgacectaagTTTTTaggcataggaccegtgtet 827
BP TGGGGCAGGGGAGGC 828
BP GTTTGGGAAGGTTGGATGTTC 829
LE atcccaaagtagacctgecceTTTTTaggcataggacecgtgtet 830
BP CCCCTCTGGGGTCTCCCTC 831
LE caggagggcattggcccTTTTTaggcataggacccgtgtet 832
LE gcagagaggaggttgaccttgTTTTTaggcataggaccegtgtet 833
LE gtcctectecacagggcaatgTTTTTaggcataggaccegtgtet 834
CE tceccagatagatgggctcatacTTTTTctcttggaaagaaagt 835
LE cagggcttggectcageTTTTTaggcataggacccgtgtet 836
LE tgaggagcacatgggtggagTTTTTaggcataggacccgtgtet 837
BP tgaagaggacctgggagtagatyg 838
BP GCGCTGAGTCGGTCACCCT 839
LE agctccacgccattggeTTTTTaggcataggacccgtgtet 840
BP GGGCAGCCTTGGCCCT 841
[0205] While the foregoing invention has been described in ents, patent applications, and/or other documents cited in this

some detail for purposes of clarity and understanding, it will
be clear to one skilled in the art from a reading of this disclo-
sure that various changes in form and detail can be made
without departing from the true scope of the invention. For
example, all the techniques and apparatus described above
can be used in various combinations. All publications, pat-

application are incorporated by reference in their entirety for
all purposes to the same extent as if each individual publica-
tion, patent, patent application, and/or other document were
individually indicated to be incorporated by reference for all
purposes.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 841
<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 1
LENGTH: 22
TYPE: DNA
ORGANISM: Artificial
FEATURE:

OTHER INFORMATION:

<400> SEQUENCE: 1

cacttcactt tcttteccaag ag

<210> SEQ ID NO 2

<211> LENGTH: 18
<212> TYPE: DNA

synthetic oligonucleotide probe

22
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<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 2

aagtacgaca accacatc 18

<210> SEQ ID NO 3

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 3

cggaggggcce atccac 16

<210> SEQ ID NO 4

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 4

cccacttgat tttggaggga tttttaggeca taggaccegt gtet 44

<210> SEQ ID NO 5

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 5

agcttcecgt tectcagectt ttttetettg gaaagaaagt 40

<210> SEQ ID NO 6

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 6

ccttecacga taccaaagtt gttttttagg cataggacce gtgtcet 46

<210> SEQ ID NO 7

<211> LENGTH: 38

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 7

ccttttgget ccccectttt ttetettgga aagaaagt 38

<210> SEQ ID NO 8

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe
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<400> SEQUENCE: 8

ccagtggact ccacgacgta ctttttagge ataggacceg tgtcet 45

<210> SEQ ID NO 9

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 9

tgacggtgcce atggaatttt ttttctecttg gaaagaaagt 40

<210> SEQ ID NO 10

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 10

ggcatggact gtggtcatga gttttttagg cataggacce gtgtet 46

<210> SEQ ID NO 11

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 11

gggtgctaag cagttggtgg ttttttaggce ataggacceg tgtct 45

<210> SEQ ID NO 12

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 12

agtcttetgyg gtggcagtga ttttttagge ataggacceg tgtcet 45

<210> SEQ ID NO 13

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 13

aacatggggg catcagca 18
<210> SEQ ID NO 14

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 14

catggttcac acccatgacg 20
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<210> SEQ ID NO 15

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 15

gcaggaggca ttgctgatga 20

<210> SEQ ID NO 16

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 16

cacagccttyg gcagegettt ttaggcatag gaccegtgte t 41

<210> SEQ ID NO 17

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 17

ccagtgaget tccegtteat ttttaggeat aggaccegtg tet 43

<210> SEQ ID NO 18

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 18

gagggggcag agatgatgac 20

<210> SEQ ID NO 19

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 19

tcttgagget gttgtcatac ttetttttta ggcataggac cegtgtet 48

<210> SEQ ID NO 20

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 20
catggatgac cttggccagt ttttetettg gaaagaaagt 40
<210> SEQ ID NO 21

<211> LENGTH: 15
<212> TYPE: DNA
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<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 21

tggagagccce cgcgg 15

<210> SEQ ID NO 22

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 22

getcagggat gaccttgect ttttetettyg gaaagaaagt 40

<210> SEQ ID NO 23

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 23

ttctecatgyg tggtgaagac gtttttagge ataggacceg tgtcet 45

<210> SEQ ID NO 24

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 24

ccatcacgee acagtttect ttttaggeat aggaccegtg tcet 43

<210> SEQ ID NO 25

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 25

gatgggattt ccattgatga catttttagg cataggacce gtgtet 46

<210> SEQ ID NO 26

<211> LENGTH: 38

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 26

gcaaatgagce cccagecttt ttctettgga aagaaagt 38

<210> SEQ ID NO 27

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe
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<400> SEQUENCE: 27

tctegetect ggaagatggt tttttetett ggaaagaaag t

<210> SEQ ID NO 28

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 28

cagtagaggc agggatgatg ttctttttag gcataggacce cgtgtcet

<210> SEQ ID NO 29

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 29

tcagcgccayg catcge

<210> SEQ ID NO 30

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 30

aattcttgca caaatatttg atgettttta ggcataggac ccegtgtcet

<210> SEQ ID NO 31

<211> LENGTH: 49

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 31

gaaattcaaa tttaaccagg aatctttttt aggcatagga cccgtgtct

<210> SEQ ID NO 32

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 32

tgtattgcat ctggcaacce tatttttagg cataggacce gtgtcet

<210> SEQ ID NO 33

<211> LENGTH: 26

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 33

agtgttgaag tagatttgct tgaagt

41

47

16

48

49

46

26
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<210> SEQ ID NO 34

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 34

aagttacact tgaaaataat ttatgttatg 30

<210> SEQ ID NO 35

<211> LENGTH: 49

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 35

ggtaagatgg tggctaatac tttttttttt aggcatagga cccgtgtct 49

<210> SEQ ID NO 36

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 36

aaaaaatcca ggatttccag ct 22

<210> SEQ ID NO 37

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 37

ctagggttgc cagatttaac aga 23

<210> SEQ ID NO 38

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 38

catgtcctca caacatcact gtga 24

<210> SEQ ID NO 39

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 39
ccacttagaa ataaaggaga aacca 25
<210> SEQ ID NO 40

<211> LENGTH: 40
<212> TYPE: DNA
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<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 40

tgcacccagt tttccttggt ttttetecttg gaaagaaagt 40

<210> SEQ ID NO 41

<211> LENGTH: 29

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 41

gtacaatgaa aaactattca ttgtttact 29

<210> SEQ ID NO 42

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 42

ggtccagaca gagctctett cctttttagg cataggacce gtgtet 46

<210> SEQ ID NO 43

<211> LENGTH: 31

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 43

ttttttgtag attcaaataa ataatacttt a 31

<210> SEQ ID NO 44

<211> LENGTH: 26

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 44

gcttcaaata tcacattcta gcaaac 26

<210> SEQ ID NO 45

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 45

caaaaacttc tccacaaccce tce 22

<210> SEQ ID NO 46

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe
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<400> SEQUENCE: 46

catataagta tgttctggat atttcatgtt tttaggcata ggaccegtgt ct

<210> SEQ ID NO 47

<211> LENGTH: 49

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 47

ccattcaatt cctgaaatta aagttttttt aggcatagga ccegtgtcet

<210> SEQ ID NO 48

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 48

ttggatacca cagagaatga atttttttta ggcataggac ccgtgtct

<210> SEQ ID NO 49

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 49

ttctecegtyg caatatctag gatttttagg cataggacce gtgtcet

<210> SEQ ID NO 50

<211> LENGTH: 31

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 50

ataaaacatc atttaatatc taaaataaaa t

<210> SEQ ID NO 51

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 51

caacagaccce acacaataca tga

<210> SEQ ID NO 52

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 52

ttcactggca tcttcactga ttetttttag gecataggace cgtgtcet

52

49

48

46

31

23

47
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<210> SEQ ID NO 53

<211> LENGTH: 49

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 53

caatgattca tcttctattt tteccattttt aggcatagga cecegtgtet

<210> SEQ ID NO 54

<211> LENGTH: 57

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 54

aaatttacta taacatcttt ataactattc aattttttag gcataggacc cgtgtct

<210> SEQ ID NO 55

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 55

aggcacagtyg gaacaaggac ttttttagge ataggacceg tgtct

<210> SEQ ID NO 56

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 56

cggatattct cttggecctt tttttetett ggaaagaaag t

<210> SEQ ID NO 57

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 57

ttttatgaat tctcagecect ctttttttet cttggaaaga aagt

<210> SEQ ID NO 58

<211> LENGTH: 26

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 58
taaaaaccct gattgaaatt tatcta
<210> SEQ ID NO 59

<211> LENGTH: 48
<212> TYPE: DNA

49

57

45

41

44

26
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<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 59

ggcctcaatt ttgctatttg tatattttta ggcataggac cegtgtet 48

<210> SEQ ID NO 60

<211> LENGTH: 33

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 60

ttaaataaat acataaataa taaataggtt aat 33

<210> SEQ ID NO 61

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 61

atgaaaaaac ttaaagtgct tcca 24

<210> SEQ ID NO 62

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 62

tgtggatcct ggctagcaga tttttetett ggaaagaaag t 41

<210> SEQ ID NO 63

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 63

attgtcccat catttttatg tgatttttta ggcataggac ccgtgtcet 48

<210> SEQ ID NO 64

<211> LENGTH: 29

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 64

aaatccttat atttaaaaat tatttgttg 29

<210> SEQ ID NO 65

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe
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<400> SEQUENCE: 65

acccaattgt ttgtttgttt aatcttttte tcttggaaag aaagt 45

<210> SEQ ID NO 66

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 66

aaatttgact ttatggcaaa atttttttta ggcataggac ccgtgtct 48

<210> SEQ ID NO 67

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 67

ctgcaggaac tccttaaage tg 22

<210> SEQ ID NO 68

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 68

aactggaccg aaggcgettt tttaggecata ggaccegtgt ct 42

<210> SEQ ID NO 69

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 69

aagttctgtyg cccagtggac atttttagge ataggacceg tgtcet 45

<210> SEQ ID NO 70

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 70

tgtgcctgea gettegteat ttttaggeat aggaccegtg tet 43
<210> SEQ ID NO 71

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 71

ctgcaggaac tggatcagga ctttttagge ataggacceg tgtcet 45
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<210> SEQ ID NO 72

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 72

cctcaaactc caaaagacca gtg 23

<210> SEQ ID NO 73

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 73

gcatctagat tctttgectt ttttttttag gcataggace cgtgtct 47

<210> SEQ ID NO 74

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 74

gagcttctet ttegttecceg tttttcetett ggaaagaaag t 41

<210> SEQ ID NO 75

<211> LENGTH: 38

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 75

agccccaggyg agaaggcettt ttetettgga aagaaagt 38

<210> SEQ ID NO 76

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 76

gaatttgttt gtcaattcgt tctgttttta ggcataggac cegtgtet 48

<210> SEQ ID NO 77

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 77
gatgcegteg aggatgtacce tttttaggca taggaccegt gtet 44
<210> SEQ ID NO 78

<211> LENGTH: 22
<212> TYPE: DNA
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<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 78

tttggaaggt tcaggttgtt tt

<210> SEQ ID NO 79

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 79

tgtggagaag gagttcatag ctgtttttet cttggaaaga aagt

<210> SEQ ID NO 80

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 80

ggcttgttee tcactactct caatttttag gcataggacce cgtgtct

<210> SEQ ID NO 81

<211> LENGTH: 51

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 81

atctgttetg gaggtactet aggtatattt ttaggcatag gaccegtgte t

<210> SEQ ID NO 82

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 82

ttttgtacte atctgcacag ctetttttta ggcataggac cegtgtet

<210> SEQ ID NO 83

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 83

gcaggcaaca ccaggagctt tttaggcata ggacccgtgt ct

<210> SEQ ID NO 84

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

22

44

47

51

48

42
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<400> SEQUENCE: 84

ggtttctgac cagaagaagg aatgttttta ggcataggac cegtgtet

<210> SEQ ID NO 85

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 85

tgcccatget acatttgect ttttaggeat aggaccegtg tcet

<210> SEQ ID NO 86

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 86

aagaggtgag tggctgtetg tgtttttagg cataggacce gtgtcet

<210> SEQ ID NO 87

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 87

tggggeggcet acatcttt

<210> SEQ ID NO 88

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 88

gcatccatct ttttcagcca tetttttagg cataggacce gtgtet

<210> SEQ ID NO 89

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 89

atgattttca ccaggcaagt cttttttagg cataggaccce gtgtct

<210> SEQ ID NO 90

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 90

tgtctecttt ctcagggetyg atttttetet tggaaagaaa gt

48

43

46

18

46

46

42
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<210> SEQ ID NO 91

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 91

tggggcaggg aaggca 16

<210> SEQ ID NO 92

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 92

gcaggctgge atttgtggtt tttaggcata ggaccegtgt ct 42

<210> SEQ ID NO 93

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 93

ctgccagtge ctetttgett ttttaggeat aggaccegtg tet 43

<210> SEQ ID NO 94

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 94

tgtcctgecag ccactggtte tttttaggeca taggaccegt gtet 44

<210> SEQ ID NO 95

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 95

gaagagccct caggcetggat ttttetettyg gaaagaaagt 40

<210> SEQ ID NO 96

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 96
cccattaaca acaacaatct gagg 24
<210> SEQ ID NO 97

<211> LENGTH: 20
<212> TYPE: DNA
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<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 97

ttgggtcagg ggtggttatt 20

<210> SEQ ID NO 98

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 98

ggaatcttect cctgggggta ¢ 21

<210> SEQ ID NO 99

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 99

cgcagaatga gatgagttgt catttttagg cataggacce gtgtct 46

<210> SEQ ID NO 100

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 100

ggctcectgga ggcgagatat ttttaggcat aggacccgtg tet 43

<210> SEQ ID NO 101

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 101

cctcattgaa tccagattgg aatttttete ttggaaagaa agt 43

<210> SEQ ID NO 102

<211> LENGTH: 27

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 102

gctttcacac atgttactct tgttaca 27

<210> SEQ ID NO 103

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe
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<400> SEQUENCE: 103

aaatgcctaa gaaaagagtt cca 23

<210> SEQ ID NO 104

<211> LENGTH: 28

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 104

tgcattaaaa tatttcttaa ggttttct 28

<210> SEQ ID NO 105

<211> LENGTH: 27

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 105

aaaaagtttg aagtaaaagg agacaat 27

<210> SEQ ID NO 106

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 106

gettetttta catatgggte ctggttttta ggcataggac cegtgtet 48

<210> SEQ ID NO 107

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 107

gcaggcagga caaccattac tgtttttagg cataggacce gtgtet 46

<210> SEQ ID NO 108

<211> LENGTH: 33

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 108

aataaataga tttagattta aaattcaaat att 33
<210> SEQ ID NO 109

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 109

aaaaacttga cattcatgte ttecttttta ggcataggac cegtgtet 48
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<210> SEQ ID NO 110

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 110

ggatgctctt cgaccttgaa ac 22

<210> SEQ ID NO 111

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 111

tctegtttet ttttgttget attgttttte tcecttggaaag aaagt 45

<210> SEQ ID NO 112

<211> LENGTH: 54

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 112

aatacttatt tgattgatga gtctaaaaat tttttaggca taggaccegt gtct 54

<210> SEQ ID NO 113

<211> LENGTH: 51

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 113

atattcccca tataaataat gttaaatatt tttttctett ggaaagaaag t 51

<210> SEQ ID NO 114

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 114

ttggctetge attattttte tgttttttcet cttggaaaga aagt 44

<210> SEQ ID NO 115

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 115
tggacattca agtcagttac cgatttttag gcataggacc cgtgtct 47
<210> SEQ ID NO 116

<211> LENGTH: 45
<212> TYPE: DNA
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<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 116

agcatctgac tccttttteg ctttttagge ataggacceg tgtcet

<210> SEQ ID NO 117

<211> LENGTH: 27

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 117

gatgctctgg tcatctttaa agttttt

<210> SEQ ID NO 118

<211> LENGTH: 49

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 118

ataattagtc agcttttcga agtcattttt aggcatagga ccegtgtet

<210> SEQ ID NO 119

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 119

cgacagttca gccatcactt ggtttttagg cataggacce gtgtcet

<210> SEQ ID NO 120

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 120

ttatccgeta catctgaatg acctttttag gcataggace cgtgtcet

<210> SEQ ID NO 121

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 121

atgagttcat gtattgettt gegtttttte tcttggaaag aaagt

<210> SEQ ID NO 122

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

45

27

49

46

47

45
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<400> SEQUENCE: 122

ttgatggtct ccacactctt ttgtttttag gcataggacce cgtgtcet

<210> SEQ ID NO 123

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 123

ttcecctgttt tagetgetgg tttttetett ggaaagaaag t

<210> SEQ ID NO 124

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 124

cactctecte tttccaatte ttecatttttt tctettggaa agaaagt

<210> SEQ ID NO 125

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 125

gcagtgtcte tactcaggtt caggttttta ggcataggac cegtgtet

<210> SEQ ID NO 126

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 126

ccgcaggece tgettg

<210> SEQ ID NO 127

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 127

gggetgggeg agegg

<210> SEQ ID NO 128

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 128

gggttgcaca ggaagtttcc tttttaggca taggacccgt gtet

47

41

47

48

16

15

44
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<210> SEQ ID NO 129

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 129

caggccacag tgcccaagtt tttaggcata ggaccegtgt ct 42

<210> SEQ ID NO 130

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 130

ggggttggag ggcagtge 18

<210> SEQ ID NO 131

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 131

tcatggtcaa ggggccct 18

<210> SEQ ID NO 132

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 132

agcagaaagt ccttcaggtt ctetttttag gcataggace cgtgtcet 47

<210> SEQ ID NO 133

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 133

tgagcttggt gaggctgect ttttetettyg gaaagaaagt 40

<210> SEQ ID NO 134

<211> LENGTH: 39

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 134
agcagcagge tctgeagett tttetettgg aaagaaagt 39
<210> SEQ ID NO 135

<211> LENGTH: 43
<212> TYPE: DNA



US 2012/0157348 Al Jun. 21, 2012
72

-continued

<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 135

tgtaggcagyg tcggctectt ttttaggeat aggaccegtg tcet 43

<210> SEQ ID NO 136

<211> LENGTH: 50

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 136

tttgaaactt tcaaaggtga taatcttttt taggcatagg acccgtgtcet 50

<210> SEQ ID NO 137

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 137

tggatggcat tcacatgete tttttaggeca taggaccegt gtet 44

<210> SEQ ID NO 138

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 138

ccagggctge gtgctg 16

<210> SEQ ID NO 139

<211> LENGTH: 39

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 139

tacagctcca ggcegggtett tttetettgg aaagaaagt 39

<210> SEQ ID NO 140

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 140

ctcactecectyg gactggetee tttttaggea taggaccegt gtet 44

<210> SEQ ID NO 141

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe
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<400> SEQUENCE: 141

cagcagtcaa aggggatgac a

<210> SEQ ID NO 142

<211> LENGTH: 49

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 142

ttctactgtt tcattcatct cagcattttt aggcatagga ccegtgtet

<210> SEQ ID NO 143

<211> LENGTH: 49

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 143

ggaggtcaaa catttctgag atgacttttt aggcatagga cccgtgtct

<210> SEQ ID NO 144

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 144

agacgccggyg cctec

<210> SEQ ID NO 145

<211> LENGTH: 39

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 145

gegggtgeag agatgctgtt tttetettgg aaagaaagt

<210> SEQ ID NO 146

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 146

tgcttgtagt ggctggecat ttttetettyg gaaagaaagt

<210> SEQ ID NO 147

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 147

gtcttcacte tgctgaagge attttttagg cataggacce gtgtet

21

49

49

15

39

40

46
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<210> SEQ ID NO 148

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 148

ctgggtettg gttctcaget ttttttectet tggaaagaaa gt 42

<210> SEQ ID NO 149

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 149

ggtaaaactg gatcatctca gacaa 25

<210> SEQ ID NO 150

<211> LENGTH: 49

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 150

tgatgaagat gtcaaactca ctcatttttt aggcatagga cccegtgtcet 49

<210> SEQ ID NO 151

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 151

gactgggtge cctggece 17

<210> SEQ ID NO 152

<211> LENGTH: 49

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 152

tgtcctagag tctatagagt cgecattttt aggcatagga ccegtgtet 49

<210> SEQ ID NO 153

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 153
ggctttgtag atgcctttet ct 22
<210> SEQ ID NO 154

<211> LENGTH: 42
<212> TYPE: DNA
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<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 154

taggcaggtt gcctgggatt tttaggcata ggaccegtgt ct 42

<210> SEQ ID NO 155

<211> LENGTH: 50

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 155

cattgtcatg taggcttcta tgtagttttt taggcatagg acccegtgtet 50

<210> SEQ ID NO 156

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 156

ctcggagate tcgaageatg ttttttetet tggaaagaaa gt 42

<210> SEQ ID NO 157

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 157

ggggcatcac ctccteca 18

<210> SEQ ID NO 158

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 158

ccgattttgg agacctctaa tttattttte tecttggaaag aaagt 45

<210> SEQ ID NO 159

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 159

getgatcctt catttgaaag aaatttttet cttggaaaga aagt 44

<210> SEQ ID NO 160

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe
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<400> SEQUENCE: 160

tggagcttat taaaggcatt ctttttttag gcataggacce cgtgtcet

<210> SEQ ID NO 161

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 161

agtgggtgca gctgttetea tttttetett ggaaagaaag t

<210> SEQ ID NO 162

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 162

getatcccag agecccagat tttttaggca taggaccegt gtet

<210> SEQ ID NO 163

<211> LENGTH: 49

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 163

ccctgatgte tcagtttegt atcttttttt aggcatagga ceegtgtet

<210> SEQ ID NO 164

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 164

actcctttaa caacaagttg tccattttta ggcataggac ccegtgtet

<210> SEQ ID NO 165

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 165

cacctgctee acggectttt tttaggecata ggaccegtgt ct

<210> SEQ ID NO 166

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 166

gttcacatge gccttgatgt

47

41

44

49

48

42

20
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<210> SEQ ID NO 167

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 167

aatcgatgac agcgccgtat ttttaggeat aggaccegtg tcet 43

<210> SEQ ID NO 168

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 168

gctettgttt tcacagggaa ga 22

<210> SEQ ID NO 169

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 169

ggcttggcaa cccaggtaac tttttaggca taggaccegt gtet 44

<210> SEQ ID NO 170

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 170

caggttctee cccagggatt tttaggecata ggaccegtgt ct 42

<210> SEQ ID NO 171

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 171

gectcagect gagggtettt ttttetettyg gaaagaaagt 40

<210> SEQ ID NO 172

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 172
ccttaaagte ctcecagcaag gtttttagge ataggacceg tgtcet 45
<210> SEQ ID NO 173

<211> LENGTH: 41
<212> TYPE: DNA
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<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 173

geggetgatyg gtgtgggttt ttaggcatag gacccgtgte t 41

<210> SEQ ID NO 174

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 174

aggtacagge cctcectgatgg tttttaggea taggaccegt gtet 44

<210> SEQ ID NO 175

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 175

tcactccaaa gtgcagcagg tttttaggeca taggaccegt gtcet 44

<210> SEQ ID NO 176

<211> LENGTH: 39

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 176

tcgggecgat tgatctcatt tttectettgg aaagaaagt 39

<210> SEQ ID NO 177

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 177

aggcttgtca ctcggggtt 19

<210> SEQ ID NO 178

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 178

gaggtccetyg gggaactctt 20

<210> SEQ ID NO 179

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe
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<400> SEQUENCE: 179

gegetgagte ggtcaccctt ttttaggcat aggacccegtg tet 43

<210> SEQ ID NO 180

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 180

tctecagetyg gaagaccect ttttaggeat aggaccegtg tet 43

<210> SEQ ID NO 181

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 181

agactcggca aagtcgagat agtttttagg cataggacce gtgtcet 46

<210> SEQ ID NO 182

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 182

gtctggtagg agacggcgat tttttetett ggaaagaaag t 41

<210> SEQ ID NO 183

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 183

tggggcaggg gaggce 15

<210> SEQ ID NO 184

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 184

ccectetggg gtcteccte 19
<210> SEQ ID NO 185

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 185

caggagggca ttggeccttt ttaggcatag gaccegtgte t 41
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<210> SEQ ID NO 186

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 186

ggccagaggg ctgattagag a 21

<210> SEQ ID NO 187

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 187

gtcctectca cagggcaatg tttttaggca taggaccegt gtet 44

<210> SEQ ID NO 188

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 188

tcccagatag atgggetcat actttttete ttggaaagaa agt 43

<210> SEQ ID NO 189

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 189

cagggcttgyg cctcagettt ttaggcatag gaccegtgte t 41

<210> SEQ ID NO 190

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 190

tgaagaggac ctgggagtag atg 23

<210> SEQ ID NO 191

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 191
gggcagcctt ggccect 16
<210> SEQ ID NO 192

<211> LENGTH: 44
<212> TYPE: DNA
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<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 192

cgagaagatg atctgactge ctgtttttet cttggaaaga aagt 44

<210> SEQ ID NO 193

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 193

cagaagaggt tgagggtgte tgatttttag gcataggacce cgtgtcet 47

<210> SEQ ID NO 194

<211> LENGTH: 39

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 194

getgeccecte agettgagtt tttetettgg aaagaaagt 39

<210> SEQ ID NO 195

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 195

ggcggttcag ccactggatt tttaggcata ggaccegtgt ct 42

<210> SEQ ID NO 196

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 196

caccaccage tggttatcte tetttttagg cataggacce gtgtcet 46

<210> SEQ ID NO 197

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 197

ggtttgctac aacatgggcet actttttagg cataggacce gtgtet 46

<210> SEQ ID NO 198

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe
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<400> SEQUENCE: 198

aggagggggt aataaaggga t 21

<210> SEQ ID NO 199

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 199

cceccaatte tetttttgag ctttttetet tggaaagaaa gt 42

<210> SEQ ID NO 200

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 200

tggcaggggce tcttgatg 18

<210> SEQ ID NO 201

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 201

ccetetgggg gecga 15

<210> SEQ ID NO 202

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 202

gettgggtte cgaccctaag tttttaggca taggaccegt gtet 44

<210> SEQ ID NO 203

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 203

atcccaaagt agacctgece tttttaggeca taggaccegt gtcet 44
<210> SEQ ID NO 204

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 204

gtttgggaag gttggatgtt ¢ 21
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<210> SEQ ID NO 205

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 205

gcagagagga ggttgacctt gtttttagge ataggacccg tgtct 45

<210> SEQ ID NO 206

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 206

tgaggagcac atgggtggag tttttaggca taggaccegt gtcet 44

<210> SEQ ID NO 207

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 207

agctccacge cattggettt ttaggcatag gaccegtgte t 41

<210> SEQ ID NO 208

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 208

aaacttaaat gtgagcatcce tggtttttag gcataggacce cgtgtcet 47

<210> SEQ ID NO 209

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 209

ctccagaggt ttgagttett cttettttte tettggaaag aaagt 45

<210> SEQ ID NO 210

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 210
agtgggaagce acttaattat caagttttta ggcataggac ccgtgtcet 48
<210> SEQ ID NO 211

<211> LENGTH: 24
<212> TYPE: DNA
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<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 211

cctgggtett aagtgaaagt tttt 24

<210> SEQ ID NO 212

<211> LENGTH: 49

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 212

getgtgtttt ctttgtagaa cttgattttt aggcatagga cccgtgtcet 49

<210> SEQ ID NO 213

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 213

getttgaget aaatttagca cttettttta ggcataggac cegtgtet 48

<210> SEQ ID NO 214

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 214

agcatattca cacatgaatg ttgtt 25

<210> SEQ ID NO 215

<211> LENGTH: 50

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 215

attacgttga tattgctgat taagtctttt taggcatagg acccgtgtcet 50

<210> SEQ ID NO 216

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 216

agtaggtgca ctgtttgtga caagttttta ggcataggac ccgtgtcet 48

<210> SEQ ID NO 217

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe
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<400> SEQUENCE: 217

tcagatcect ttagttccag aactttttte tcttggaaag aaagt

<210> SEQ ID NO 218

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 218

aataaataga aggcctgata tgttttattt ttetettgga aagaaagt

<210> SEQ ID NO 219

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 219

tcagtgttga gatgatgett tgacttttta ggcataggac ccegtgtet

<210> SEQ ID NO 220

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 220

aaaaggtaat ccatctgttce agaaa

<210> SEQ ID NO 221

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 221

ttctacaatg gttgectgtet catcttttta ggcataggac ccegtgtet

<210> SEQ ID NO 222

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 222

cagcagtaaa tgctccagtt gtatttttag gcataggacce cgtgtcet
<210> SEQ ID NO 223

<211> LENGTH: 50

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 223

tagacactga agatgtttca gttectgtttt taggcatagg acccgtgtcet

45

48

48

25

48

47

50
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<210> SEQ ID NO 224

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 224

tggccttett gggcatgtat ttttctettg gaaagaaagt 40

<210> SEQ ID NO 225

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 225

aatagttaca ataggtagca aaccatactt tttaggcata ggaccegtgt ct 52

<210> SEQ ID NO 226

<211> LENGTH: 32

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 226

attcaacaat aaatataaaa tttaaatatt ta 32

<210> SEQ ID NO 227

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 227

ttccattcaa aatcatctgt aaatc 25

<210> SEQ ID NO 228

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 228

tgagtttggg attcttgtaa ttattaattt ttctettgga aagaaagt 48

<210> SEQ ID NO 229

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 229
ggagagcttt cagttcatat ggatttttct cttggaaaga aagt 44
<210> SEQ ID NO 230

<211> LENGTH: 48
<212> TYPE: DNA
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<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 230

ttatcccatg tgtcgaagaa gatattttta ggcataggac ccegtgtcet 48

<210> SEQ ID NO 231

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 231

ccagacatca ccaagctttt tt 22

<210> SEQ ID NO 232

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 232

tgaagccctt getgtagtgg ttttttetet tggaaagaaa gt 42

<210> SEQ ID NO 233

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 233

catcgtgcac ataagecteg tttttaggea taggaccegt gtet 44

<210> SEQ ID NO 234

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 234

cctggaaggt ctgtgggeat ttttetettg gaaagaaagt 40

<210> SEQ ID NO 235

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 235

gcagttcagt gatcgtacag gtgtttttag gcataggacc cgtgtct 47

<210> SEQ ID NO 236

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe
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<400> SEQUENCE: 236

ggtcggagat tcegtagetgg tttttaggca taggaccegt gtet 44

<210> SEQ ID NO 237

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 237

gcagaggtce aggtcectggt ttttetettyg gaaagaaagt 40

<210> SEQ ID NO 238

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 238

gggaaccagce atcttcctcea tttttaggca taggaccegt gtet 44

<210> SEQ ID NO 239

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 239

ccatatcctyg tcecctggagg ttttttetet tggaaagaaa gt 42

<210> SEQ ID NO 240

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 240

atggagaaca ccacttgttg cttttttagg cataggaccce gtgtct 46

<210> SEQ ID NO 241

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 241

atgccgecat ccagaggttt ttaggcatag gaccegtgte t 41
<210> SEQ ID NO 242

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 242

aggccacagg tattttgtca tttttttagg cataggacce gtgtcet 46
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<210> SEQ ID NO 243

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 243

aaagaaggtyg ctcaggtcat tcttttttet cttggaaaga aagt 44

<210> SEQ ID NO 244

<211> LENGTH: 49

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 244

actttecttet ccttgtacaa aggacttttt aggcatagga ccegtgtet 49

<210> SEQ ID NO 245

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 245

actgacgcgg cctgece 16

<210> SEQ ID NO 246

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 246

gccatcaget tcaaagaaca agtttttagg cataggacce gtgtet 46

<210> SEQ ID NO 247

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 247

getgtgagte ccggagegtt ttttaggcat aggacccegtg tet 43

<210> SEQ ID NO 248

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 248
attcttttece ttgaggccca tttttetcectt ggaaagaaag t 41
<210> SEQ ID NO 249

<211> LENGTH: 44
<212> TYPE: DNA
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<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 249

gettgtcecat ggccacaaca tttttaggca taggaccegt gtet 44

<210> SEQ ID NO 250

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 250

aaggagcact tcatctgttt aggtttttag gcataggacc cgtgtcet 47

<210> SEQ ID NO 251

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 251

ggttcttett caaagatgaa gggtttttag gcataggacc cgtgtct 47

<210> SEQ ID NO 252

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 252

atctttettt ggtctgcatt cactttttct cttggaaaga aagt 44

<210> SEQ ID NO 253

<211> LENGTH: 39

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 253

aaggctccaa tgcacccatt tttetettgg aaagaaagt 39

<210> SEQ ID NO 254

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 254

ggcccacagg gaacgctttt ttaggcatag gacccgtgte t 41

<210> SEQ ID NO 255

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe
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<400> SEQUENCE: 255

gcagccceeg categ 15

<210> SEQ ID NO 256

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 256

gatgattctg ccctectect ttttttagge ataggacceg tgtct 45

<210> SEQ ID NO 257

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 257

accagggtct cgattggatg tttttaggca taggaccegt gtcet 44

<210> SEQ ID NO 258

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 258

tgggaccact tggcatggtt tttaggcata ggaccegtgt ct 42

<210> SEQ ID NO 259

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 259

tccatgaact tcaccactte gttttttagg cataggacce gtgtcet 46

<210> SEQ ID NO 260

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 260

ttgcgettte gtttttgett tttaggcata ggacccgtgt ct 42
<210> SEQ ID NO 261

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 261

tggaggtaga gcagcaaggce tttttaggca taggaccegt gtcet 44
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<210> SEQ ID NO 262

<211> LENGTH: 49

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 262

gettgaagat gtactcgatc tcatcttttt aggcatagga cccgtgtet 49

<210> SEQ ID NO 263

<211> LENGTH: 49

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 263

ctgatttttt ttcttgtectt getctttttt aggcatagga cccgtgtcet 49

<210> SEQ ID NO 264

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 264

agggtactce tggaagatgt cctttttagg cataggacce gtgtcet 46

<210> SEQ ID NO 265

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 265

ctecctecagtg ggcacacact ¢ 21

<210> SEQ ID NO 266

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 266

caggcccteg tcattgeatt tttaggecata ggaccegtgt ct 42

<210> SEQ ID NO 267

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 267
ccettteccet ttectcgaat ttttetettg gaaagaaagt 40
<210> SEQ ID NO 268

<211> LENGTH: 43
<212> TYPE: DNA
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<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 268

ccaggactta taccgggatt tctttttete ttggaaagaa agt 43

<210> SEQ ID NO 269

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 269

gcagtagetyg cgctgataga catttttagg cataggacce gtgtet 46

<210> SEQ ID NO 270

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 270

catcaggggc acacaggatg 20

<210> SEQ ID NO 271

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 271

atttgttgtyg ctgtaggaag ctctttttag gcataggacce cgtgtcet 47

<210> SEQ ID NO 272

<211> LENGTH: 38

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 272

ctgccatggg tgcagecttt ttetettgga aagaaagt 38

<210> SEQ ID NO 273

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 273

atctctecta tgtgctggece ttttttetet tggaaagaaa gt 42

<210> SEQ ID NO 274

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe
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<400> SEQUENCE: 274

taatctgcat ggtgatgttg gatttttagg cataggaccce gtgtct 46

<210> SEQ ID NO 275

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 275

tggtgaggtt tgatccgcat ttttctecttg gaaagaaagt 40

<210> SEQ ID NO 276

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 276

ccatgetggt agacgtgtag ggtttttagg cataggacce gtgtcet 46

<210> SEQ ID NO 277

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 277

tctetgeegt gggetgettt ttaggcatag gaccegtgte t 41

<210> SEQ ID NO 278

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 278

gecccaattyg atgccactcet ttttaggcat aggacccgtg tet 43

<210> SEQ ID NO 279

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 279

ggggcagcca cccctte 17
<210> SEQ ID NO 280

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 280

gggaggacct gggccttg 18
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<210> SEQ ID NO 281

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 281

ggcggtaaaa aacgtagctg 20

<210> SEQ ID NO 282

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 282

cggaaaacct cctcectgtgte ¢ 21

<210> SEQ ID NO 283

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 283

tggcgagctyg ccgtece 16

<210> SEQ ID NO 284

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 284

ccaagttcag ggctgecact ttttaggeat aggaccegtg tet 43

<210> SEQ ID NO 285

<211> LENGTH: 38

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 285

cagcctgeeg ggatcctttt ttetettgga aagaaagt 38

<210> SEQ ID NO 286

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 286
ggcctaggaa gccagtcagg 20
<210> SEQ ID NO 287

<211> LENGTH: 43
<212> TYPE: DNA
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<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 287

ccagaagagce caccacacgt ttttaggeat aggaccegtg tcet 43

<210> SEQ ID NO 288

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 288

gaccatctcet gggteggcat ttttaggcat aggacccgtg tect 43

<210> SEQ ID NO 289

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 289

aggtgctgca acatggtetg tttttaggea taggaccegt gtet 44

<210> SEQ ID NO 290

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 290

agcagagggc agggcag 17

<210> SEQ ID NO 291

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 291

tcttggtgaa gtactcatag gcat 24

<210> SEQ ID NO 292

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 292

ccagccacce ctcetgtge 18

<210> SEQ ID NO 293

<211> LENGTH: 39

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe
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<400> SEQUENCE: 293

cceccgaagece atttttcatt tttetettgg aaagaaagt 39

<210> SEQ ID NO 294

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 294

tgctaggttyg cagaggtaag gttttttete ttggaaagaa agt 43

<210> SEQ ID NO 295

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 295

tcaaacaggc tggtggcaat ttttaggeat aggaccegtg tct 43

<210> SEQ ID NO 296

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 296

cacctgecce atggtgettt ttaggcatag gaccegtgte t 41

<210> SEQ ID NO 297

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 297

gttcaggatyg ggaccattge tttttaggca taggacccgt gtet 44

<210> SEQ ID NO 298

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 298

aatccaccgyg gcaatgettt ttaggcatag gaccegtgte t 41
<210> SEQ ID NO 299

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 299

ttgatgtcegt ccccgatgat ttttaggeat aggaccegtg tcet 43
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<210> SEQ ID NO 300

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 300

tgggctacct gctectcaga tttttetett ggaaagaaag t 41

<210> SEQ ID NO 301

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 301

gaactctgag tcatagcgtce gg 22

<210> SEQ ID NO 302

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 302

ccacgaagceg ggtcaccttt tttaggcata ggaccegtgt ct 42

<210> SEQ ID NO 303

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 303

ggtctcagty gaggacggga ttttttagge ataggacceg tgtct 45

<210> SEQ ID NO 304

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 304

agtgatgcag catgaagtcg a 21

<210> SEQ ID NO 305

<211> LENGTH: 39

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 305
ccagacggta gccgaagett tttetettgg aaagaaagt 39
<210> SEQ ID NO 306

<211> LENGTH: 41
<212> TYPE: DNA
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<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 306

agcctectgt tectgctgat tttttetcectt ggaaagaaag t 41

<210> SEQ ID NO 307

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 307

getetecgea ctectgectt ttttaggcat aggaccegtg tet 43

<210> SEQ ID NO 308

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 308

gcacgaagct gcaccacgtt ttttaggcat aggacccgtg tct 43

<210> SEQ ID NO 309

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 309

ttcagcccga tatctgaget ctttttetet tggaaagaaa gt 42

<210> SEQ ID NO 310

<211> LENGTH: 50

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 310

aaaccgtagt ctgtagaaag atgagttttt taggcatagg acccgtgtcet 50

<210> SEQ ID NO 311

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 311

ccaggtgaca ctgagecage tttttaggea taggaccegt gtcet 44

<210> SEQ ID NO 312

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe
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<400> SEQUENCE: 312

cgacactact ggcgacgcat ttttaggeat aggaccegtg tcet 43

<210> SEQ ID NO 313

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 313

gcagtgactg tgatgttgge atttttaggce ataggaccceg tgtct 45

<210> SEQ ID NO 314

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 314

catggacact atgtagaaag agctg 25

<210> SEQ ID NO 315

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 315

gctggaggte cttgaccatce 20

<210> SEQ ID NO 316

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 316

tgagttttgce tgaacttgct cctttttcte ttggaaagaa agt 43

<210> SEQ ID NO 317

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 317

ttctgtccaa ggcegtgectt tttaggecata ggaccegtgt ct 42
<210> SEQ ID NO 318

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 318

catggecctcee gggcte 16
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<210> SEQ ID NO 319

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 319

catgttgtga atgtctttga cegtttttag gcataggacce cgtgtcet 47

<210> SEQ ID NO 320

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 320

gggggtttcet ggccacg 17

<210> SEQ ID NO 321

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 321

caccaagagce acagcctttg ttttttagge ataggacceg tgtcet 45

<210> SEQ ID NO 322

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 322

gegtegtgga tgacacagtg attttttagg cataggacce gtgtet 46

<210> SEQ ID NO 323

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 323

ccggactgtt ctgaaactte cttttttete ttggaaagaa agt 43

<210> SEQ ID NO 324

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 324
gattccacaa ccctgaaagg tttttttagg cataggacce gtgtet 46
<210> SEQ ID NO 325

<211> LENGTH: 45
<212> TYPE: DNA
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<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 325

gactcctggg aatactggca ctttttagge ataggacceg tgtct 45

<210> SEQ ID NO 326

<211> LENGTH: 38

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 326

gectcaggee gcetccagttt ttetettgga aagaaagt 38

<210> SEQ ID NO 327

<211> LENGTH: 39

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 327

tctececteecg ggactgettt tttetettgg aaagaaagt 39

<210> SEQ ID NO 328

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 328

ggcggatcag getgcaattt ttaggcatag gacccgtgte t 41

<210> SEQ ID NO 329

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 329

aactggcagg agaacttctg g 21

<210> SEQ ID NO 330

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 330

tccaggagtg ggggtcttg 19

<210> SEQ ID NO 331

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe
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<400> SEQUENCE: 331

ggctcectgga agtctteggt ttttaggcat aggacccgtg tet 43

<210> SEQ ID NO 332

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 332

cactcgcectece actcgect 18

<210> SEQ ID NO 333

<211> LENGTH: 39

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 333

tgcccgaact cctectggtt tttetettgg aaagaaagt 39

<210> SEQ ID NO 334

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 334

cggttgaage gttectggtt tttaggecata ggaccegtgt ct 42

<210> SEQ ID NO 335

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 335

getgcattgt tcccatagag ttetttttag gcataggacce cgtgtet 47

<210> SEQ ID NO 336

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 336

gccatccaag ctgcgatctt tttaggcata ggaccegtgt ct 42
<210> SEQ ID NO 337

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 337

geteceggtt getctgagat ttttetettyg gaaagaaagt 40
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<210> SEQ ID NO 338

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 338

cacaaaagta tcccagccgce 20

<210> SEQ ID NO 339

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 339

cacagtgccce cgccg 15

<210> SEQ ID NO 340

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 340

cgactcacca atacctgeat cttttttagg cataggacce gtgtcet 46

<210> SEQ ID NO 341

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 341

gggcctcagt cctgttetet ttttttagge ataggacceg tgtct 45

<210> SEQ ID NO 342

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 342

caccteceecgg gcatce 16

<210> SEQ ID NO 343

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 343
getgggatgt caggtcactg aatttttagg cataggacce gtgtet 46
<210> SEQ ID NO 344

<211> LENGTH: 18
<212> TYPE: DNA
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<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 344

tggcactggg ggtctcca 18

<210> SEQ ID NO 345

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 345

tgccegecgg taccg 15

<210> SEQ ID NO 346

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 346

cgttctectyg gatccaagge tttttaggea taggaccegt gtet 44

<210> SEQ ID NO 347

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 347

tgtatcecttt ctgggaaagc tttttttcte ttggaaagaa agt 43

<210> SEQ ID NO 348

<211> LENGTH: 39

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 348

cctecectecag cgcettgettt tttetettgg aaagaaagt 39

<210> SEQ ID NO 349

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 349

cctgttcaaa gectctgatat getgttttta ggcataggac cegtgtet 48

<210> SEQ ID NO 350

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe
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<400> SEQUENCE: 350

caggatgggt tgccattgat ttttaggeat aggaccegtg tct 43

<210> SEQ ID NO 351

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 351

tctecgatte agtcecttet gtttttagge ataggacceg tgtcet 45

<210> SEQ ID NO 352

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 352

ttactgctge catggggat 19

<210> SEQ ID NO 353

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 353

ccttgtectac getttecacg tttttaggea taggaccegt gtet 44

<210> SEQ ID NO 354

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 354

gtaggagaga aagtcaacca ccatttttag gcataggacc cgtgtct 47

<210> SEQ ID NO 355

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 355

cagttcaaac tcgtegectg tttttaggea taggaccegt gtet 44
<210> SEQ ID NO 356

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 356

aaactgctge tgtggecagt ttttetettg gaaagaaagt 40
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<210> SEQ ID NO 357

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 357

cgaccccagt ttaccccatt tttaggecata ggaccegtgt ct 42

<210> SEQ ID NO 358

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 358

ccacatcact aaactgactc cagc 24

<210> SEQ ID NO 359

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 359

tggctecatt caccgegttt ttaggcatag gaccegtgte t 41

<210> SEQ ID NO 360

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 360

tctaggtggt cattcaggta agtgttttta ggcataggac ccegtgtcet 48

<210> SEQ ID NO 361

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 361

aaggagaaaa aggccacaat g 21

<210> SEQ ID NO 362

<211> LENGTH: 39

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 362
gggctgtetyg ccaggtgett tttetettgg aaagaaagt 39
<210> SEQ ID NO 363

<211> LENGTH: 46
<212> TYPE: DNA
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<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 363

tccceggaaga gttcattcac tatttttagg cataggacce gtgtet 46

<210> SEQ ID NO 364

<211> LENGTH: 39

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 364

ccetttegge tecteggettt tttetettgg aaagaaagt 39

<210> SEQ ID NO 365

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 365

tcectggggt gatgtgga 18

<210> SEQ ID NO 366

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 366

tctgetgtte caatcataca tgtattttta ggcataggac cegtgtet 48

<210> SEQ ID NO 367

<211> LENGTH: 39

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 367

gccctegett ctgagecttt tttetcecttgg aaagaaagt 39

<210> SEQ ID NO 368

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 368

tgaattccac attcttecate getttttagg cataggacce gtgtet 46

<210> SEQ ID NO 369

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe
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<400> SEQUENCE: 369

tggcctccca aagtgetgtt tttaggecata ggaccegtgt ct 42

<210> SEQ ID NO 370

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 370

gcccagectt ttggtttcett atttttetet tggaaagaaa gt 42

<210> SEQ ID NO 371

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 371

ttcttgtete agtttetggg agatttttag gcataggace cgtgtet 47

<210> SEQ ID NO 372

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 372

tggcccatce acctecattt ttaggcatag gaccegtgte t 41

<210> SEQ ID NO 373

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 373

tggccctetyg acaccacata g 21

<210> SEQ ID NO 374

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 374

gegtttacca tgttggecat ttttaggcat aggacccgtg tet 43
<210> SEQ ID NO 375

<211> LENGTH: 49

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 375

cataatattt ctccttggca gaaacttttt aggcatagga ccegtgtcet 49
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<210> SEQ ID NO 376

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 376

ggtgagctgt gagactgctce catttttagg cataggacce gtgtet 46

<210> SEQ ID NO 377

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 377

ttcecctgeta gataagggcea ttttttagge ataggacceg tgtcet 45

<210> SEQ ID NO 378

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 378

ggattacagg tgtgagccac tactttttag gcataggacc cgtgtct 47

<210> SEQ ID NO 379

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 379

ttctgaataa aaaacatctt tggce 24

<210> SEQ ID NO 380

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 380

ggcactgcag gtacagggac tttttaggca taggacccgt gtet 44

<210> SEQ ID NO 381

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 381
cacaggctcce agaagaagtc ag 22
<210> SEQ ID NO 382

<211> LENGTH: 51
<212> TYPE: DNA
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<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 382

tgtgtaggag aggataagtt tctttetttt ttaggcatag gaccegtgte t

<210> SEQ ID NO 383

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 383

cagagtgtge tgcagccaga tttttetett ggaaagaaag t

<210> SEQ ID NO 384

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 384

agaggctget gttctecage tttttetett ggaaagaaag t

<210> SEQ ID NO 385

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 385

gccattgagt tcaatgtgaa gattttttag gcataggacc cgtgtct

<210> SEQ ID NO 386

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 386

ggctggtete gaactcctga tttttetett ggaaagaaag t

<210> SEQ ID NO 387

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 387

ctteteggtyg aactgtgecac atttttagge ataggacceg tgtcet

<210> SEQ ID NO 388

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

51

41

41

47

41

45
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<400> SEQUENCE: 388

atttttgcat ttttactagg gacattttta ggcataggac ccgtgtcet 48

<210> SEQ ID NO 389

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 389

ccaggagtgg gcgttttett ttttectettg gaaagaaagt 40

<210> SEQ ID NO 390

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 390

cctgaagtga tctgccctee t 21

<210> SEQ ID NO 391

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 391

gcagggacat gtccgcagta tttttaggca taggaccegt gtet 44

<210> SEQ ID NO 392

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 392

tcetggggat acttagagtt cct 23

<210> SEQ ID NO 393

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 393

ccecggaagta tactttggaa tata 24
<210> SEQ ID NO 394

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 394

ttggacttgce ctgttaaatg gtttttctcet tggaaagaaa gt 42
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<210> SEQ ID NO 395

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 395

agagctgaaa catccccagg tttttaggea taggaccegt gtet 44

<210> SEQ ID NO 396

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 396

tccectecat catcaccaga tttttaggea taggaccegt gtet 44

<210> SEQ ID NO 397

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 397

catgtagacc ttgtggctca ggtttttagg cataggacce gtgtcet 46

<210> SEQ ID NO 398

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 398

atcacaaggce cacccttett atttttagge ataggacceg tgtcet 45

<210> SEQ ID NO 399

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 399

gcgggceccac atctge 16

<210> SEQ ID NO 400

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 400
ccagctectt ctgtaggtgg atttttetet tggaaagaaa gt 42
<210> SEQ ID NO 401

<211> LENGTH: 46
<212> TYPE: DNA
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<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 401

ggcaggttgt tgcaagattg actttttagg cataggacce gtgtet 46

<210> SEQ ID NO 402

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 402

cccaatccta ccaaggcaac tttttaggea taggaccegt gtcet 44

<210> SEQ ID NO 403

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 403

ccagaggcat ggaccttgag 20

<210> SEQ ID NO 404

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 404

ggtggcageg gtagtggagt ttttctettyg gaaagaaagt 40

<210> SEQ ID NO 405

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 405

tggttcecte tettettcag gtttttetet tggaaagaaa gt 42

<210> SEQ ID NO 406

<211> LENGTH: 49

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 406

ccagtagtge agtagctcat catctttttt aggcatagga ccegtgtet 49

<210> SEQ ID NO 407

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe
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<400> SEQUENCE: 407

getggtagac tcteggagtt ctgtttttet cttggaaaga aagt 44

<210> SEQ ID NO 408

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 408

aagatgatge tgtgtgeate tgtttttagg cataggacce gtgtcet 46

<210> SEQ ID NO 409

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 409

ggagacacag gcctgtgcetyg tttttaggca taggaccegt gtet 44

<210> SEQ ID NO 410

<211> LENGTH: 39

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 410

tgcccccagg tagetgettt tttetettgg aaagaaagt 39

<210> SEQ ID NO 411

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 411

cagaaccatg aaaaacatca caa 23

<210> SEQ ID NO 412

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 412

aattccatag gtgtcttecece att 23
<210> SEQ ID NO 413

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 413

tacttcactc cagaaagcag gac 23



US 2012/0157348 Al Jun. 21, 2012
116

-continued

<210> SEQ ID NO 414

<211> LENGTH: 38

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 414

geggeggagg tggtagtttt ttctettgga aagaaagt 38

<210> SEQ ID NO 415

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 415

ttttcagggg gtggactgg 19

<210> SEQ ID NO 416

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 416

gccactttee tcagetectt t 21

<210> SEQ ID NO 417

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 417

caaagtacag cccagtttca ttgtttttag gcataggacce cgtgtcet 47

<210> SEQ ID NO 418

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 418

gcagtggtgg cggcg 15

<210> SEQ ID NO 419

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 419
ggtggectat ttgcttetec atttttagge ataggacceg tgtct 45
<210> SEQ ID NO 420

<211> LENGTH: 44
<212> TYPE: DNA
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<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 420

cgtggtggtyg aagctgtage tttttaggea taggaccegt gtet 44

<210> SEQ ID NO 421

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 421

cgcaggatgg catgggg 17

<210> SEQ ID NO 422

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 422

acaggtcttt geggatgtee tttttaggeca taggaccegt gtet 44

<210> SEQ ID NO 423

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 423

acaggactce atgcccaggt ttttetettg gaaagaaagt 40

<210> SEQ ID NO 424

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 424

cgatttecceg ctegge 16

<210> SEQ ID NO 425

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 425

gggcacagtyg tgggtgacct ttttaggcat aggacccgtg tct 43

<210> SEQ ID NO 426

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe
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<400> SEQUENCE: 426

agacagcact gtgttggegt tttttaggeca taggaccegt gtcet

<210> SEQ ID NO 427

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 427

tcggtcagea gcacgggttt ttaggcatag gaccegtgte t

<210> SEQ ID NO 428

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 428

ccagggcgac dgtagcacatt tttaggcata ggaccegtgt ct

<210> SEQ ID NO 429

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 429

catgaggtag tcagtcaggt ccctttttag gcataggacce cgtgtcet

<210> SEQ ID NO 430

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 430

ctcgtagete ttetecaggg atttttetet tggaaagaaa gt

<210> SEQ ID NO 431

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 431

tctcaaacat gatctgggte atctttttag gcataggace cgtgtcet
<210> SEQ ID NO 432

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 432

tggetggggt gttgaagg

44

41

42

47

42

47

18
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<210> SEQ ID NO 433

<211> LENGTH: 39

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 433

ggagctggaa gcagccgttt tttetettgg aaagaaagt 39

<210> SEQ ID NO 434

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 434

ggccatctet tgctcgaagt tttttaggca taggaccegt gtet 44

<210> SEQ ID NO 435

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 435

aaggaaggct ggaagagtge tttttetett ggaaagaaag t 41

<210> SEQ ID NO 436

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 436

cgegeteggt gaggatcttt ttttetettg gaaagaaagt 40

<210> SEQ ID NO 437

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 437

ctcagggcag cggaaccttt ttaggcatag gaccegtgte t 41

<210> SEQ ID NO 438

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 438
cegtcacegyg agtccatcat ttttaggeat aggaccegtg tet 43
<210> SEQ ID NO 439

<211> LENGTH: 45
<212> TYPE: DNA
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<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 439

gagggcatac ccctegtaga ttttttagge ataggacceg tgtct 45

<210> SEQ ID NO 440

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 440

acgtcacact tcatgatgga gtt 23

<210> SEQ ID NO 441

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 441

gettetectt aatgtcacge atttttagge ataggacceg tgtct 45

<210> SEQ ID NO 442

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 442

acctggecgt caggcag 17

<210> SEQ ID NO 443

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 443

cgatgccagt ggtacggett tttaggecata ggaccegtgt ct 42

<210> SEQ ID NO 444

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 444

cagcctggat agcaacgtac atttttagge ataggacceg tgtcet 45

<210> SEQ ID NO 445

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe
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<400> SEQUENCE: 445

gaaggtagtt tcgtggatge ctttttaggce ataggacceg tgtct 45

<210> SEQ ID NO 446

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 446

getcattgee aatggtgatg tttttetett ggaaagaaag t 41

<210> SEQ ID NO 447

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 447

cagaggcgta cagggatage atttttagge ataggacceg tgtcet 45

<210> SEQ ID NO 448

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 448

ggccagccag gtccaga 17

<210> SEQ ID NO 449

<211> LENGTH: 38

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 449

ttectegeggt tggecttttt ttectettgga aagaaagt 38

<210> SEQ ID NO 450

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 450

ggggttcagg ggggcece 16

<210> SEQ ID NO 451

<211> LENGTH: 50

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 451

gaactgaatt tgttgttttt cactcttttt taggcatagg acccgtgtet 50
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<210> SEQ ID NO 452

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 452

ttgccactgt ttcaggattt aatttttagg cataggacce gtgtcet 46

<210> SEQ ID NO 453

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 453

tccatgaagt tgatgecaat tatttttagg cataggacce gtgtcet 46

<210> SEQ ID NO 454

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 454

gattggcttt tttgagatct ttaatttttt ctcttggaaa gaaagt 46

<210> SEQ ID NO 455

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 455

ccccaagtta gatctggate cttttttagg cataggacce gtgtcet 46

<210> SEQ ID NO 456

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 456

agaccaagct ttggatttca tttttttagg cataggacce gtgtcet 46

<210> SEQ ID NO 457

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 457
cgaagcagtt gaactttetg ttetttttet cttggaaaga aagt 44
<210> SEQ ID NO 458

<211> LENGTH: 47
<212> TYPE: DNA



US 2012/0157348 Al Jun. 21, 2012
123

-continued

<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 458

tgactccage aatagtggtg atatattttt tctecttggaa agaaagt 47

<210> SEQ ID NO 459

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 459

tcctetttge acttggtgtt gtttttagge ataggacceg tgtcet 45

<210> SEQ ID NO 460

<211> LENGTH: 50

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 460

catgttttect gtactteett tetetttttt taggcatagg accegtgtet 50

<210> SEQ ID NO 461

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 461

tgctgtgtet tggacattgt cattttttag gcataggacce cgtgtcet 47

<210> SEQ ID NO 462

<211> LENGTH: 49

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 462

tctgaagttt gaattttetg agtcattttt aggcatagga cecegtgtet 49

<210> SEQ ID NO 463

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 463

ggttttcett tetgtgettt ctgtttttet cttggaaaga aagt 44

<210> SEQ ID NO 464

<211> LENGTH: 51

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe
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<400> SEQUENCE: 464

ctagtaatgt ccttgaggat gatagtettt ttaggcatag gacccegtgte t

<210> SEQ ID NO 465

<211> LENGTH: 51

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 465

agtatttaca gccagctatt aagaatcttt ttaggcatag gacccegtgte t

<210> SEQ ID NO 466

<211> LENGTH: 51

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 466

ttttcaaaca ctaattgcat atactcattt ttaggcatag gacccgtgte t

<210> SEQ ID NO 467

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 467

gcaaaagaag aagacaaagc ca

<210> SEQ ID NO 468

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 468

ggttggagat tcatgagaac ctttttttag gcataggacc cgtgtct

<210> SEQ ID NO 469

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 469

atgtacccag taaaaaacca agc

<210> SEQ ID NO 470

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 470

cattgacacc attctttecga acatttttag gcataggacce cgtgtcet

51

51

51

22

47

23

47



US 2012/0157348 Al Jun. 21, 2012
125

-continued

<210> SEQ ID NO 471

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 471

ttactcaagt caacatcaga taaatttatt tttaggcata ggaccegtgt ct 52

<210> SEQ ID NO 472

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 472

caatgtgtca tacgettett tettttttta ggcataggac cegtgtcet 48

<210> SEQ ID NO 473

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 473

cacccaaaca attagtggaa ttgtttttag gcataggacc cgtgtcet 47

<210> SEQ ID NO 474

<211> LENGTH: 49

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 474

aagcctttaa cttgacttag tgtcattttt aggcatagga cecegtgtet 49

<210> SEQ ID NO 475

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 475

tcttgatecte atctattttg gettttttta ggcataggac cegtgtet 48

<210> SEQ ID NO 476

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 476
ctcttecageg ctaataaatg ataaattttt ctettggaaa gaaagt 46
<210> SEQ ID NO 477

<211> LENGTH: 49
<212> TYPE: DNA
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<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 477

tgaattttct ctgcaagagt acaaattttt aggcatagga ccegtgtcet 49

<210> SEQ ID NO 478

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 478

aagtactgce tggcectect ttttaggeat aggaccegtg tet 43

<210> SEQ ID NO 479

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 479

gggccttege agggtttett tttaggcata ggaccegtgt ct 42

<210> SEQ ID NO 480

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 480

ggacaaggce tgggggy 17

<210> SEQ ID NO 481

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 481

tccageggga ggcacce 16

<210> SEQ ID NO 482

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 482

caccttcaat gcccagetgt ttttaggeat aggaccegtg tet 43

<210> SEQ ID NO 483

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe
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<400> SEQUENCE: 483

getggeggat ccectttaggt ttttetettyg gaaagaaagt 40

<210> SEQ ID NO 484

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 484

cttggtgete accctgeagt ttttaggeat aggaccegtg tet 43

<210> SEQ ID NO 485

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 485

ctgctaggga tgaggttttg attttttete ttggaaagaa agt 43

<210> SEQ ID NO 486

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 486

ggaactgttt gggctttaag tttttttagg cataggacce gtgtet 46

<210> SEQ ID NO 487

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 487

aaggtctget ggatcatett cctttttagg cataggacce gtgtcet 46

<210> SEQ ID NO 488

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 488

gttcegette tcaccatctt ttttttagge ataggacceg tgtct 45
<210> SEQ ID NO 489

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 489

ccggcagtag ccgtetatga tttttaggea taggaccegt gtet 44
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<210> SEQ ID NO 490

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 490

gacgcactce tccteectgt ttttaggcat aggacccegtg tet 43

<210> SEQ ID NO 491

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 491

gccaatgace aggtccacag ttttttagge ataggacceg tgtct 45

<210> SEQ ID NO 492

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 492

agcgaggegt actgetggtt tttaggecata ggaccegtgt ct 42

<210> SEQ ID NO 493

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 493

acagcggtag gtctectggt tttttetett ggaaagaaag t 41

<210> SEQ ID NO 494

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 494

ctgagaggtg ggaccgectt tttaggecata ggaccegtgt ct 42

<210> SEQ ID NO 495

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 495
gggcctcecag gtttagcatg tttttetett ggaaagaaag t 41
<210> SEQ ID NO 496

<211> LENGTH: 17
<212> TYPE: DNA
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<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 496

actcggccag gcaggtg 17

<210> SEQ ID NO 497

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 497

cgatgttgge gaagcegttt ttaggcatag gaccegtgte t 41

<210> SEQ ID NO 498

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 498

aatgttccat ccttgaatga gttc 24

<210> SEQ ID NO 499

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 499

gtctgactcet atgctgcage tettttttet cttggaaaga aagt 44

<210> SEQ ID NO 500

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 500

cctaggatgg atgatgagag agetttttag gcataggace cgtgtcet 47

<210> SEQ ID NO 501

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 501

ggtcagccat gttctcagec ttttttagge ataggacceg tgtct 45

<210> SEQ ID NO 502

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe
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<400> SEQUENCE: 502

gggatctggg gcaggct 17

<210> SEQ ID NO 503

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 503

gcgagagtgt tgaagaactt cattttttet cttggaaaga aagt 44

<210> SEQ ID NO 504

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 504

ggctttgegt cctgactagt catttttagg cataggacce gtgtet 46

<210> SEQ ID NO 505

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 505

tgatggacct gatctgettg atttttagge ataggacceg tgtcet 45

<210> SEQ ID NO 506

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 506

gtcgggaate tctgegtaga ttttttagge ataggacceg tgtct 45

<210> SEQ ID NO 507

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 507

tgctgetggt tggctgcet 18
<210> SEQ ID NO 508

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 508

cctgetcact cggetcaaac ttttttagge ataggacceg tgtcet 45
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<210> SEQ ID NO 509

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 509

ctgggatctyg gaacatgete ttttttagge ataggacceg tgtcet 45

<210> SEQ ID NO 510

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 510

tggaaggcag aggcaggta 19

<210> SEQ ID NO 511

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 511

ccecccatece ttegtegttt ttaggcatag gaccegtgte t 41

<210> SEQ ID NO 512

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 512

ccggagectg agggcece 16

<210> SEQ ID NO 513

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 513

cgtagtcaag gcacagetgg tttttaggea taggaccegt gtet 44

<210> SEQ ID NO 514

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 514

cgggtetgge ctggcag 17

<210> SEQ ID NO 515
<211> LENGTH: 39
<212> TYPE: DNA
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<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 515

ggagctgagg ctgtceggett tttetettgg aaagaaagt 39

<210> SEQ ID NO 516

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 516

cccacaggag gcctggg 17

<210> SEQ ID NO 517

<211> LENGTH: 38

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 517

gagctegegg ccatagettt ttctettgga aagaaagt 38

<210> SEQ ID NO 518

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 518

gccegecagyg cctece 15

<210> SEQ ID NO 519

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 519

accgtagecge ccccag 16

<210> SEQ ID NO 520

<211> LENGTH: 38

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 520

agcgecteca tgatggettt ttetettgga aagaaagt 38

<210> SEQ ID NO 521

<211> LENGTH: 39

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe
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<400> SEQUENCE: 521

gcctggcecgat gatgettgtt tttetcttgg aaagaaagt 39

<210> SEQ ID NO 522

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 522

tcetecgtee cegeg 15

<210> SEQ ID NO 523

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 523

tgggccctca tetgtetget ttttaggeat aggaccegtg tet 43

<210> SEQ ID NO 524

<211> LENGTH: 39

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 524

ccectggett cectceteceett tttetettgg aaagaaagt 39

<210> SEQ ID NO 525

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 525

getgtgetge ccagaggttt ttttaggcat aggacccgtg tet 43

<210> SEQ ID NO 526

<211> LENGTH: 13

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 526

gcgagcggece c¢cg 13
<210> SEQ ID NO 527

<211> LENGTH: 39

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 527

cctgectggtg actggcegttt tttectettgg aaagaaagt 39
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<210> SEQ ID NO 528

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 528

tcaggaccte agtctecect ctttttagge ataggacceg tgtcet 45

<210> SEQ ID NO 529

<211> LENGTH: 14

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 529

tggggcccag gccce 14

<210> SEQ ID NO 530

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 530

agtcccttet taaaggagte cactttttag gcataggace cgtgtcet 47

<210> SEQ ID NO 531

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 531

ggccaacggt ggccce 15

<210> SEQ ID NO 532

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 532

ctctetgeag agetggagte tttttttete ttggaaagaa agt 43

<210> SEQ ID NO 533

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 533
aaaggggctyg ggctect 17
<210> SEQ ID NO 534

<211> LENGTH: 15
<212> TYPE: DNA
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<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 534

cgtcecectge ggggce 15

<210> SEQ ID NO 535

<211> LENGTH: 14

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 535

dgggggegcec gagce 14

<210> SEQ ID NO 536

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 536

ccggatctee acagecectt tttaggecata ggaccegtgt ct 42

<210> SEQ ID NO 537

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 537

gggtaggage tgtggcgact tttttaggca taggaccegt gtet 44

<210> SEQ ID NO 538

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 538

aaactcgtca ctcatcctee gtttttagge ataggacceg tgtcet 45

<210> SEQ ID NO 539

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 539

gggctgtgag gacaagatgt tatttttagg cataggacce gtgtet 46

<210> SEQ ID NO 540

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe
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<400> SEQUENCE: 540

tcttcaatac aaaataggga tggtt 25

<210> SEQ ID NO 541

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 541

cggagacgac ccgatggett tttaggecata ggaccegtgt ct 42

<210> SEQ ID NO 542

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 542

tttgtgcage gagggactgt ttttetettyg gaaagaaagt 40

<210> SEQ ID NO 543

<211> LENGTH: 28

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 543

aatcttgatt attataactc ctctcgat 28

<210> SEQ ID NO 544

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 544

ccccaatttg gaaagtgcat at 22

<210> SEQ ID NO 545

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 545

ctgggccaga gctacatett tatttttagg cataggacce gtgtcet 46
<210> SEQ ID NO 546

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 546

catagaccct gtcagetgte attettttta ggcataggac cegtgtet 48
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<210> SEQ ID NO 547

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 547

tctgccectg ccaaatcttt ttttetettg gaaagaaagt 40

<210> SEQ ID NO 548

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 548

ctctgttgee caactgcaaa tttttaggeca taggaccegt gtcet 44

<210> SEQ ID NO 549

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 549

ctcagatgtt cttctccttt tggtttttct cttggaaaga aagt 44

<210> SEQ ID NO 550

<211> LENGTH: 27

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 550

catctgaaca cagagaggta agtgagc 27

<210> SEQ ID NO 551

<211> LENGTH: 28

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 551

gatgataagc atttactaat aaaacaaa 28

<210> SEQ ID NO 552

<211> LENGTH: 51

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 552
cagtgtaaag aggagtacat acagaggttt ttaggcatag gacccgtgte t 51
<210> SEQ ID NO 553

<211> LENGTH: 44
<212> TYPE: DNA
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<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 553

tgtggagaga atgttggegt tttttaggca taggaccegt gtcet 44

<210> SEQ ID NO 554

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 554

gatcacatat aaatggaagg ccatttttag gcataggacc cgtgtct 47

<210> SEQ ID NO 555

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 555

cttgtttgaa ctaaattgag gtgcttttte tcttggaaag aaagt 45

<210> SEQ ID NO 556

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 556

actctattta actctgaccc tggce 24

<210> SEQ ID NO 557

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 557

ggagggccega ggaggttttt ttaggcatag gacccgtgte t 41

<210> SEQ ID NO 558

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 558

actgtttttt cattcataaa gagcattttt ctcttggaaa gaaagt 46

<210> SEQ ID NO 559

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe
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<400> SEQUENCE: 559

gttaagatgc agatgtgaat ccctttttag gcataggacce cgtgtct

<210> SEQ ID NO 560

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 560

ggattgccct gattatttac atttttttta ggcataggac cegtgtet

<210> SEQ ID NO 561

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 561

aaatcttaag cctgccagag ttttttttet cttggaaaga aagt

<210> SEQ ID NO 562

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 562

tggcctetet tgcggagtat ttttaggeat aggaccegtg tet

<210> SEQ ID NO 563

<211> LENGTH: 49

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 563

tataatcact tcctaatttt tcccattttt aggcatagga cecegtgtet

<210> SEQ ID NO 564

<211> LENGTH: 49

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 564

ttcecttgatt ctgtgacttt attccttttt aggcatagga cecegtgtet
<210> SEQ ID NO 565

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 565

ggcttttttt agagcccttyg ttttttetet tggaaagaaa gt

47

48

44

43

49

49

42
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<210> SEQ ID NO 566

<211> LENGTH: 38

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 566

ggctttttet tecgecgttt ttectcecttgga aagaaagt 38

<210> SEQ ID NO 567

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 567

tccacgecegt agetgtcatt ttttaggeat aggaccegtg tcet 43

<210> SEQ ID NO 568

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 568

cggcgtettg aacacaatgg 20

<210> SEQ ID NO 569

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 569

tgactgtcac gggctecgact ttttaggeat aggaccegtg tcet 43

<210> SEQ ID NO 570

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 570

cccegtttee gettettgtt tttaggecata ggaccegtgt ct 42

<210> SEQ ID NO 571

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 571
tgaaaggcaa tggctegett tttaggecata ggaccegtgt ct 42
<210> SEQ ID NO 572

<211> LENGTH: 42
<212> TYPE: DNA
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<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 572

geccgaccett cccaggagtt tttaggcata ggaccegtgt ct 42

<210> SEQ ID NO 573

<211> LENGTH: 38

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 573

caatctggeg gtgcacgttt ttetettgga aagaaagt 38

<210> SEQ ID NO 574

<211> LENGTH: 39

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 574

gecgetgeag gaagacgttt tttetettgg aaagaaagt 39

<210> SEQ ID NO 575

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 575

gcaaatccge agetctgatg tttttaggca taggaccegt gtet 44

<210> SEQ ID NO 576

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 576

gecctgetga acaccactga tttttaggca taggaccegt gtet 44

<210> SEQ ID NO 577

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 577

tgcagaccce atcggtgatt tttaggcata ggaccegtgt ct 42

<210> SEQ ID NO 578

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe
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<400> SEQUENCE: 578

gggctcggaa agcacagg 18

<210> SEQ ID NO 579

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 579

aatctccagyg tcctegtagg gtttttetet tggaaagaaa gt 42

<210> SEQ ID NO 580

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 580

cgcagagcaa gtagagcetee tetttttagg cataggacce gtgtet 46

<210> SEQ ID NO 581

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 581

atccatcegyg cgcatctttt ttaggcatag gaccegtgte t 41

<210> SEQ ID NO 582

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 582

ggtcgcgagg caggtacg 18

<210> SEQ ID NO 583

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 583

ccaaggacgt cgggcatce 18
<210> SEQ ID NO 584

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 584

ccgctttect tgttaatteg tttttetcectt ggaaagaaag t 41
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<210> SEQ ID NO 585

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 585

tgtttgtgga tttcttgtca tagac 25

<210> SEQ ID NO 586

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 586

atgaggcctyg gaagcagate tttttaggeca taggaccegt gtcet 44

<210> SEQ ID NO 587

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 587

gccaccggtg cacggce 16

<210> SEQ ID NO 588

<211> LENGTH: 39

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 588

gtcecectgetyg gteccgattt tttetcecttgg aaagaaagt 39

<210> SEQ ID NO 589

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 589

tttgctcteg atgccatggt ttttaggeat aggaccegtg tcet 43

<210> SEQ ID NO 590

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 590
tatgtcctet ttctgcacct tgt 23
<210> SEQ ID NO 591

<211> LENGTH: 42
<212> TYPE: DNA
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<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 591

tcggectggyg agaagtcatt tttaggecata ggaccegtgt ct 42

<210> SEQ ID NO 592

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 592

gggtcagage tgttcagete ctttttagge ataggacceg tgtct 45

<210> SEQ ID NO 593

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 593

ggggagggac agcagcag 18

<210> SEQ ID NO 594

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 594

aggggaattg cagagccce 18

<210> SEQ ID NO 595

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 595

ttttgatgat gcccccacte tttttaggeca taggaccegt gtet 44

<210> SEQ ID NO 596

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 596

tgtcecttee cecttecagt 19

<210> SEQ ID NO 597

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe
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<400> SEQUENCE: 597

aagaattcag gtctgagtgt ccagttttte tcttggaaag aaagt 45

<210> SEQ ID NO 598

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 598

ttgagctgee tgaggtagaa cttttttete ttggaaagaa agt 43

<210> SEQ ID NO 599

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 599

gggtgggaca ggcacctc 18

<210> SEQ ID NO 600

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 600

ccattgaget gggggtygg e

<210> SEQ ID NO 601

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 601

agggtgccct tecttettgtg 20

<210> SEQ ID NO 602

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 602

ggagggatgg ggtggatg 18

<210> SEQ ID NO 603

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 603

tgccaccaca tgggaccctt tttaggcata ggaccegtgt ct 42
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<210> SEQ ID NO 604

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 604

gggggceggte gctge 15

<210> SEQ ID NO 605

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 605

cccagtgcag gtcagaggg 19

<210> SEQ ID NO 606

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 606

tgtctgactce cttgttcege ttttttetet tggaaagaaa gt 42

<210> SEQ ID NO 607

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 607

agctggagaa gaagggtaag cttttttete ttggaaagaa agt 43

<210> SEQ ID NO 608

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 608

caagagccag gagggtacca tttttaggeca taggaccegt gtet 44

<210> SEQ ID NO 609

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 609
ctcctagaaa gatctactee cectttttet cttggaaaga aagt 44
<210> SEQ ID NO 610

<211> LENGTH: 21
<212> TYPE: DNA
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<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 610

gaggtgaggg gactccaaag t 21

<210> SEQ ID NO 611

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 611

agagccacct ggagcatgag tttttaggeca taggaccegt gtcet 44

<210> SEQ ID NO 612

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 612

getcaacact gagacggget ctttttagge ataggacceg tgtct 45

<210> SEQ ID NO 613

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 613

gctaatcaaa gtgcaatgaa ctgg 24

<210> SEQ ID NO 614

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 614

gggagccaaa gagggaaaag 20

<210> SEQ ID NO 615

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 615

agggtactga agggaaagac aag 23

<210> SEQ ID NO 616

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe
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<400> SEQUENCE: 616

cccactcaag ggggcectg 18

<210> SEQ ID NO 617

<211> LENGTH: 27

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 617

atcatatacc cctaacacag agataac 27

<210> SEQ ID NO 618

<211> LENGTH: 49

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 618

ccatctgttt acttctcaaa tgaaattttt aggcatagga ccegtgtcet 49

<210> SEQ ID NO 619

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 619

gggtggtetyg ctccagtace tttttaggca taggaccegt gtet 44

<210> SEQ ID NO 620

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 620

tcacccccac agctagagga tttttaggea taggaccegt gtet 44

<210> SEQ ID NO 621

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 621

caccctgece aaccttagag tttttaggea taggaccegt gtet 44
<210> SEQ ID NO 622

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 622

gccatgaggg caggcg 16
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<210> SEQ ID NO 623

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 623

ggtccccage tcagecctat ttttetettyg gaaagaaagt 40

<210> SEQ ID NO 624

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 624

ccaccttece cctgectttt ttaggcatag gaccegtgte t 41

<210> SEQ ID NO 625

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 625

aggaaggtcg ctggacgatt ttttaggecat aggaccegtg tct 43

<210> SEQ ID NO 626

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 626

ttgaggggcce agtgtctcece 19

<210> SEQ ID NO 627

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 627

tcacaagaca gaggggggdta t 21

<210> SEQ ID NO 628

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 628
ggggctccte aaaaggtaca g 21
<210> SEQ ID NO 629

<211> LENGTH: 20
<212> TYPE: DNA
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<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 629

ggtgaggccc cttcaaagtg 20

<210> SEQ ID NO 630

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 630

ggctgtgete acttcagggt tttttaggca taggaccegt gtet 44

<210> SEQ ID NO 631

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 631

ggcccagetyg ctgctgtatt ttttaggcat aggacccegtg tet 43

<210> SEQ ID NO 632

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 632

ctgagcattg acatcagcac ¢ 21

<210> SEQ ID NO 633

<211> LENGTH: 39

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 633

tgcgaggtga agggcagttt tttetettgg aaagaaagt 39

<210> SEQ ID NO 634

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 634

gtcetetgtyg aactccegtga actttttete ttggaaagaa agt 43

<210> SEQ ID NO 635

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe
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<400> SEQUENCE: 635

ggatagaggc taagtgtaga cacgttttta ggcataggac ccgtgtet

<210> SEQ ID NO 636

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 636

ctctgttgac atcageccca tttttaggea taggaccegt gtet

<210> SEQ ID NO 637

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 637

cacttcaaca ggagtgacac cagtttttag gcataggacc cgtgtct

<210> SEQ ID NO 638

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 638

ccggecatta cagggetett tttaggeata ggaccegtgt ct

<210> SEQ ID NO 639

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 639

gtcaggattt tgcaggtcca ctttttagge ataggacceg tgtct

<210> SEQ ID NO 640

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 640

tgtggccatt gtagttggta getttttagg cataggacce gtgtcet

<210> SEQ ID NO 641

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 641

gecccaggty agetggta

48

44

47

42

45

46

18
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<210> SEQ ID NO 642

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 642

tcatcctcac tctcetggcag ¢ 21

<210> SEQ ID NO 643

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 643

gacgctggee tccaaacatt tttaggcata ggaccegtgt ct 42

<210> SEQ ID NO 644

<211> LENGTH: 39

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 644

cgatgcccag gtagecattt tttetettgg aaagaaagt 39

<210> SEQ ID NO 645

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 645

gggagaatag ccctggtagg taatttttet cttggaaaga aagt 44

<210> SEQ ID NO 646

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 646

cggggtggtyg caggact 17

<210> SEQ ID NO 647

<211> LENGTH: 38

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 647
gccaggcage cctgetettt ttetettgga aagaaagt 38
<210> SEQ ID NO 648

<211> LENGTH: 20
<212> TYPE: DNA
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<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 648

caaggacacc aaaagctcca 20

<210> SEQ ID NO 649

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 649

ccgggtgett gggceg 15

<210> SEQ ID NO 650

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 650

cttcaggatg gagtggaggt gtttttetet tggaaagaaa gt 42

<210> SEQ ID NO 651

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 651

tctgactetyg tgtcataget ctecttttta ggecataggac cegtgtet 48

<210> SEQ ID NO 652

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 652

gagtcaggac tcccacgctyg tttttaggca taggaccegt gtet 44

<210> SEQ ID NO 653

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 653

cacagtcatc atagggcagc tc 22

<210> SEQ ID NO 654

<211> LENGTH: 49

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe



US 2012/0157348 Al Jun. 21, 2012
154

-continued

<400> SEQUENCE: 654

atctgaaggt tttctagtgt cagetttttt aggcatagga ccegtgtet 49

<210> SEQ ID NO 655

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 655

cectttgecac tcataacgte atttttagge ataggacceg tgtcet 45

<210> SEQ ID NO 656

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 656

cgaggtgggt cactgtgtgt tac 23

<210> SEQ ID NO 657

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 657

caggtccace tcgatettgg tttttaggea taggaccegt gtet 44

<210> SEQ ID NO 658

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 658

tactcagatc catcacctte ttecattttta ggcataggac ccegtgtcet 48

<210> SEQ ID NO 659

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 659

ccagactgtg ggcatgagca tttttaggeca taggaccegt gtcet 44
<210> SEQ ID NO 660

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 660

cgcacagage ctgctgtett tttttaggea taggaccegt gtet 44
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<210> SEQ ID NO 661

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 661

gtccattcga gaaatcttca ggtttttagg cataggacce gtgtet 46

<210> SEQ ID NO 662

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 662

gccecttetea ctggaggcac 20

<210> SEQ ID NO 663

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 663

actggcteta aggaaggcag atttttagge ataggacceg tgtcet 45

<210> SEQ ID NO 664

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 664

aggggccttce acagccat 18

<210> SEQ ID NO 665

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 665

ctggtcecte gtagttacag atct 24

<210> SEQ ID NO 666

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 666
tgggccccac agaaacgttt ttaggcatag gaccegtgte t 41
<210> SEQ ID NO 667

<211> LENGTH: 41
<212> TYPE: DNA
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<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 667

atcgaaatcg gaagectete tttttetett ggaaagaaag t 41

<210> SEQ ID NO 668

<211> LENGTH: 39

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 668

ccteegtaag geoctgggtt tttetettgg aaagaaagt 39

<210> SEQ ID NO 669

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 669

tgacagtggg ataggtcttt cgtttttagg cataggacce gtgtcet 46

<210> SEQ ID NO 670

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 670

gaagcgcagce cgcacta 17

<210> SEQ ID NO 671

<211> LENGTH: 26

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 671

tgcctetgaa gtttttgtat catagt 26

<210> SEQ ID NO 672

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 672

ttgctatcat ggatgggctg 20

<210> SEQ ID NO 673

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe
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<400> SEQUENCE: 673

gttctttgge ctettgectcee tttttctett ggaaagaaag t 41

<210> SEQ ID NO 674

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 674

ttaaattggg cagtcatgte cttttttagg cataggacce gtgtcet 46

<210> SEQ ID NO 675

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 675

catgcaggac acccaggttg tttttaggeca taggaccegt gtcet 44

<210> SEQ ID NO 676

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 676

ggaggtgact ggcttcaggg tttttetett ggaaagaaag t 41

<210> SEQ ID NO 677

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 677

agctccceget getcegg 16

<210> SEQ ID NO 678

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 678

gectagageg gagecegettt ttaggcatag gacccgtgte t 41
<210> SEQ ID NO 679

<211> LENGTH: 38

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 679

cgagcattgce ttgcccattt ttctettgga aagaaagt 38
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<210> SEQ ID NO 680

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 680

gcagggagaa ggagccatct ttttaggcat aggacccgtg tct 43

<210> SEQ ID NO 681

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 681

gegcagatce ccagetcettt ttaggcatag gacccgtgte t 41

<210> SEQ ID NO 682

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 682

ccccatcatg ttettettag teatttttag gecataggace cgtgtet 47

<210> SEQ ID NO 683

<211> LENGTH: 39

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 683

tttgatgcce ccggagattt tttcectettgg aaagaaagt 39

<210> SEQ ID NO 684

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 684

cgggcagtee tccatgggtt tttaggecata ggaccegtgt ct 42

<210> SEQ ID NO 685

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 685

aggccgaggce ctggce 15

<210> SEQ ID NO 686
<211> LENGTH: 45
<212> TYPE: DNA
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<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 686

getgaaacte ggagttgteg atttttagge ataggacceg tgtct 45

<210> SEQ ID NO 687

<211> LENGTH: 39

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 687

cgttecttee ccagectgtt tttetettgg aaagaaagt 39

<210> SEQ ID NO 688

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 688

acgtaaaggyg atagggctgg tttttetett ggaaagaaag t 41

<210> SEQ ID NO 689

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 689

ccatggtggyg aaactcatca ttttttagge ataggacceg tgtcet 45

<210> SEQ ID NO 690

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 690

gtcttcatca tcaaactgca gettttttag gcataggacce cgtgtet 47

<210> SEQ ID NO 691

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 691

ggtgctgget tggggaca 18

<210> SEQ ID NO 692

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe
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<400> SEQUENCE: 692

ggactgggac aggggctg 18

<210> SEQ ID NO 693

<211> LENGTH: 39

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 693

tgccectggtt cagcagcttt tttectcettgg aaagaaagt 39

<210> SEQ ID NO 694

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 694

ccaagcaagyg cccccagttt ttaggcatag gaccegtgte t 41

<210> SEQ ID NO 695

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 695

cggatgccag gtetgtgaac atttttetet tggaaagaaa gt 42

<210> SEQ ID NO 696

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 696

gataccatgg ctggagcagg 20

<210> SEQ ID NO 697

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 697

gggcctggge cagagcet 17

<210> SEQ ID NO 698

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 698

ggtgggcttg ggggca 16
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<210> SEQ ID NO 699

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 699

ggtggggcca cagcctg 17

<210> SEQ ID NO 700

<211> LENGTH: 49

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 700

gaaggtctca tatgtccttt tacgtttttt aggcatagga cccgtgtcet 49

<210> SEQ ID NO 701

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 701

gecgagttata gcctcagggt actcettttta ggcataggac cegtgtet 48

<210> SEQ ID NO 702

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 702

cagctgggtce tgtgctgttg 20

<210> SEQ ID NO 703

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 703

ggcacagcaa tgcgtcga 18

<210> SEQ ID NO 704

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 704

aggagggcct ggggcta 17

<210> SEQ ID NO 705
<211> LENGTH: 15
<212> TYPE: DNA
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<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 705

ggtggaggce ggggy 15

<210> SEQ ID NO 706

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 706

ggcaggggct ggagcect 17

<210> SEQ ID NO 707

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 707

ggggcaggac ttgggga 17

<210> SEQ ID NO 708

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 708

aggactctte ttcatgatge tettttttte tecttggaaag aaagt 45

<210> SEQ ID NO 709

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 709

tgatctgcce agaaggaaac atttttetet tggaaagaaa gt 42

<210> SEQ ID NO 710

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 710

gcagcagggce ctctgacag 19

<210> SEQ ID NO 711

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe
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<400> SEQUENCE: 711

ttctectcaa tceggtgacg tttttaggea taggaccegt gtet 44

<210> SEQ ID NO 712

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 712

ggcctetggyg ctgtcactag tttttaggca taggaccegt gtet 44

<210> SEQ ID NO 713

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 713

gtggggggcec acaggta 17

<210> SEQ ID NO 714

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 714

gaagctgagce tgcgggaa 18

<210> SEQ ID NO 715

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 715

catcagcatg ggctcagttg t 21

<210> SEQ ID NO 716

<211> LENGTH: 13

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 716

dgggcecggygyg cca 13

<210> SEQ ID NO 717

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 717

agttgatggt gctcagggat gtttttagge ataggacceg tgtct 45
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<210> SEQ ID NO 718

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 718

tcggtgggte cgctgaattt ttaggcatag gaccegtgte t 41

<210> SEQ ID NO 719

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 719

ccaggattat agccccttat acatttttet cttggaaaga aagt 44

<210> SEQ ID NO 720

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 720

tgtcacatga agtataccca ggttt 25

<210> SEQ ID NO 721

<211> LENGTH: 28

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 721

tctggattaa atattgtatg agtcaaag 28

<210> SEQ ID NO 722

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 722

gecgaagccega ccaccatttt ttaggcatag gacccgtgte t 41

<210> SEQ ID NO 723

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 723
tttccatttyg tgaccaactg aatttttagg cataggacce gtgtct 46
<210> SEQ ID NO 724

<211> LENGTH: 41
<212> TYPE: DNA
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<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 724

tcaggectte ccaaatatgg tttttetett ggaaagaaag t 41

<210> SEQ ID NO 725

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 725

catagttgca gattttgacc tgagttttta ggcataggac ccgtgtcet 48

<210> SEQ ID NO 726

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 726

ctgettggeg gattagetet ttttaggeat aggaccegtg tet 43

<210> SEQ ID NO 727

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 727

ggttgctcta atatttgaag gtatgttttt ctecttggaaa gaaagt 46

<210> SEQ ID NO 728

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 728

aaggatccaa atgaaacatt tgttttttag gcataggacc cgtgtct 47

<210> SEQ ID NO 729

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 729

ggccatctge tgttggcatt tttaggcata ggaccegtgt ct 42

<210> SEQ ID NO 730

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe
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<400> SEQUENCE: 730

gtgttttcee accaggetgt tttttaggca taggaccegt gtet

<210> SEQ ID NO 731

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 731

ggtaagactt cttgttcttt tcactagatt tttaggcata ggaccegtgt ct

<210> SEQ ID NO 732

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 732

gtgccatcetyg tggttgaaat acttttttag gcataggacc cgtgtct

<210> SEQ ID NO 733

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 733

ggatgggcect tcacatacat aac

<210> SEQ ID NO 734

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 734

ggcaccaggt agtccaccat gtttttaggce ataggacceg tgtct

<210> SEQ ID NO 735

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 735

agtgcagatc ccatcctcac a

<210> SEQ ID NO 736

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 736

tttttcecega tecteccaget ttttetettyg gaaagaaagt

44

52

47

23

45

21

40
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<210> SEQ ID NO 737

<211> LENGTH: 26

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 737

tccagtgttt caaatacttt tttett 26

<210> SEQ ID NO 738

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 738

ggaaacgaaa tcctctetgt tta 23

<210> SEQ ID NO 739

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 739

gggcatgcag gtggatattt tttttectett ggaaagaaag t 41

<210> SEQ ID NO 740

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 740

cttetgettyg caaataggca atttttagge ataggacceg tgtcet 45

<210> SEQ ID NO 741

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 741

ggtcagggtyg caccaagagt tttttaggca taggacccgt gtet 44

<210> SEQ ID NO 742

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 742
cgectetgte attegtgett ttttaggeat aggaccegtg tet 43
<210> SEQ ID NO 743

<211> LENGTH: 42
<212> TYPE: DNA
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<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 743

gtcettgggt ccagcagtta ctttttetet tggaaagaaa gt 42

<210> SEQ ID NO 744

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 744

tgccggtece ctecac 16

<210> SEQ ID NO 745

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 745

caataacctt tgctggtecee atttttagge ataggacceg tgtcet 45

<210> SEQ ID NO 746

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 746

ggcgtegttt ccagcetcetg 19

<210> SEQ ID NO 747

<211> LENGTH: 39

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 747

gggccttgag gtgetttgtt tttetcecttgg aaagaaagt 39

<210> SEQ ID NO 748

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 748

gatgctgaca ctccatgcag atttttagge ataggacceg tgtct 45

<210> SEQ ID NO 749

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe
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<400> SEQUENCE: 749

gcgetggete gatctcagtt 20

<210> SEQ ID NO 750

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 750

gtgggactga ctttccctga gtttttagge ataggacceg tgtct 45

<210> SEQ ID NO 751

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 751

gagtcccaaa atacacgcag ¢ 21

<210> SEQ ID NO 752

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 752

cgteccegte ctgteccttt ttaggcatag gaccegtgte t 41

<210> SEQ ID NO 753

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 753

cgcgagggat ctgacttgga tttttetett ggaaagaaag t 41

<210> SEQ ID NO 754

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 754

ggcecegggeg cactt 15
<210> SEQ ID NO 755

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 755

tgcaaaagcce cttgttttet g 21
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<210> SEQ ID NO 756

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 756

gccaggatgt tcttgcagga tttttaggca taggaccegt gtet 44

<210> SEQ ID NO 757

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 757

acgctggtga caggaaggag tttttaggeca taggaccegt gtcet 44

<210> SEQ ID NO 758

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 758

caatgaaaca cttctggecag tatcttttta ggcataggac ccegtgtcet 48

<210> SEQ ID NO 759

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 759

catgaaatct ctgattctga gettttttte tecttggaaag aaagt 45

<210> SEQ ID NO 760

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 760

ggaggctggt gctgaggett tttaggcata ggaccegtgt ct 42

<210> SEQ ID NO 761

<211> LENGTH: 38

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 761
getecteget geggecagttt ttetettgga aagaaagt 38
<210> SEQ ID NO 762

<211> LENGTH: 40
<212> TYPE: DNA
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<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 762

cggcttttet gecacttgett ttttetettg gaaagaaagt 40

<210> SEQ ID NO 763

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 763

tggaggaggc ctctgctgt 19

<210> SEQ ID NO 764

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 764

agatcccatt aaatgtcctg gtatttttag gcataggace cgtgtcet 47

<210> SEQ ID NO 765

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 765

tgttctggaa cctggacget tttttaggeca taggaccegt gtet 44

<210> SEQ ID NO 766

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 766

tctetgtact cgatgaaaca cagtg 25

<210> SEQ ID NO 767

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 767

tgtggttcega ggcacatcte ttttttagge ataggacceg tgtcet 45

<210> SEQ ID NO 768

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe
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<400> SEQUENCE: 768

tggcaagaat gcgggga 17

<210> SEQ ID NO 769

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 769

gcagcagcaa aatgtttgtt t 21

<210> SEQ ID NO 770

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 770

agtccttttyg aagcaagtac tgctttttag gcataggacce cgtgtcet 47

<210> SEQ ID NO 771

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 771

caggagtccg tgcagcttg 19

<210> SEQ ID NO 772

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 772

cttcaaacat ggtgctteca atttttagge ataggacceg tgtcet 45

<210> SEQ ID NO 773

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 773

getettetgt cettttggee ttttttagge ataggacceg tgtct 45
<210> SEQ ID NO 774

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 774

agacaggcag ccagcagg 18
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<210> SEQ ID NO 775

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 775

ggggctcegg acgagce 16

<210> SEQ ID NO 776

<211> LENGTH: 38

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 776

cceccaggcac ggaatggttt ttetettgga aagaaagt 38

<210> SEQ ID NO 777

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 777

gggtgccgea tteccect 16

<210> SEQ ID NO 778

<211> LENGTH: 26

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 778

tctaggtata cctcaaactc caaaag 26

<210> SEQ ID NO 779

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 779

atgtaccgaa tttgtttgte aattttttta ggcataggac ccgtgtcet 48

<210> SEQ ID NO 780

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 780
cgttctgaag aggtgagtgg cttttttete ttggaaagaa agt 43
<210> SEQ ID NO 781

<211> LENGTH: 48
<212> TYPE: DNA
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<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 781

caagtctect cattgaatce agatttttta ggcataggac ccegtgtet 48

<210> SEQ ID NO 782

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 782

aacaacataa gttctgtgee cagtttttag gcataggacce cgtgtcet 47

<210> SEQ ID NO 783

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 783

ccatctttgg aaggttcagg t 21

<210> SEQ ID NO 784

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 784

cctttttetyg caggaactgg attttttete ttggaaagaa agt 43

<210> SEQ ID NO 785

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 785

catctttgga atcttetect ggtttttagg cataggacce gtgtet 46

<210> SEQ ID NO 786

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 786

caggactttt gtactcatct geacttttta ggcataggac ccegtgtcet 48

<210> SEQ ID NO 787

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe
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<400> SEQUENCE: 787

ttgttacatg tctecetttet caggttttta ggcataggac cegtgtet 48

<210> SEQ ID NO 788

<211> LENGTH: 39

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 788

getgagatge cgtcgaggtt tttetettgg aaagaaagt 39

<210> SEQ ID NO 789

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 789

tgctgettte acacatgtta cte 23

<210> SEQ ID NO 790

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 790

tggaagcatc catcttttte agtttttagg cataggacce gtgtcet 46

<210> SEQ ID NO 791

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 791

ccttaaaget gegcagaatg tttttetett ggaaagaaag t 41

<210> SEQ ID NO 792

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 792

gggtactggg gcagggaa 18

<210> SEQ ID NO 793

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 793

gtctgtgtgg ggcggcta 18
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<210> SEQ ID NO 794

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 794

ccactggttc tgtgcctgca 20

<210> SEQ ID NO 795

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 795

agatgagttyg tcatgtcctg cagtttttag gcataggacce cgtgtcet 47

<210> SEQ ID NO 796

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 796

accagtgatg attttcacca ggtttttagg cataggaccce gtgtct 46

<210> SEQ ID NO 797

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 797

ggcagcagge aacaccagtt tttaggcata ggacccgtgt ct 42

<210> SEQ ID NO 798

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 798

acatttgccg aagagccctt ttttaggeat aggaccegtg tcet 43

<210> SEQ ID NO 799

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 799
catttgtggt tgggtcaggg tttttaggca taggaccegt gtcet 44
<210> SEQ ID NO 800

<211> LENGTH: 22
<212> TYPE: DNA
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<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 800

aaggaatgcce cattaacaac aa 22

<210> SEQ ID NO 801

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 801

tggacaggtt tctgaccaga agtttttagg cataggacce gtgtcet 46

<210> SEQ ID NO 802

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 802

tgttttctge cagtgectet ttttttagge ataggacceg tgtcet 45

<210> SEQ ID NO 803

<211> LENGTH: 49

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 803

actctcaaat ctgttectgga ggtacttttt aggcatagga cecegtgtet 49

<210> SEQ ID NO 804

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 804

agctctgget tgttectcac ttttttagge ataggacceg tgtcet 45

<210> SEQ ID NO 805

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 805

cgctcatact tttagttecte catagagttt ttetettgga aagaaagt 48

<210> SEQ ID NO 806

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe
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<400> SEQUENCE: 806

caatctgagg tgcccatget tttttetett ggaaagaaag t

<210> SEQ ID NO 807

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 807

caggctggac tgcaggaact tttttaggca taggaccegt gtcet

<210> SEQ ID NO 808

<211> LENGTH: 49

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 808

gtggttattg catctagatt ctttgttttt aggcatagga cccgtgtct

<210> SEQ ID NO 809

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 809

gettegteag caggetgg

<210> SEQ ID NO 810

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 810

cgagaagatg atctgactge ctgtttttet cttggaaaga aagt

<210> SEQ ID NO 811

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 811

cagaagaggt tgagggtgte tgatttttag gcataggacce cgtgtcet
<210> SEQ ID NO 812

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 812

geggetgatyg gtgtgggttt ttaggcatag gacccgtgte t

41

44

49

18

44

47

41
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<210> SEQ ID NO 813

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 813

aggtacagge cctcectgatgg tttttaggea taggaccegt gtet 44

<210> SEQ ID NO 814

<211> LENGTH: 39

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 814

getgeccecte agettgagtt tttetettgg aaagaaagt 39

<210> SEQ ID NO 815

<211> LENGTH: 39

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 815

tcgggecgat tgatctcatt tttectettgg aaagaaagt 39

<210> SEQ ID NO 816

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 816

ggcggttcag ccactggatt tttaggcata ggaccegtgt ct 42

<210> SEQ ID NO 817

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 817

aggcttgtca ctcggggtt 19

<210> SEQ ID NO 818

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 818
tcteccagetyg gaagaccece 19
<210> SEQ ID NO 819

<211> LENGTH: 22
<212> TYPE: DNA
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<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 819

caccaccagc tggttatcte tce 22

<210> SEQ ID NO 820

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 820

ggccagaggg ctgattagag atttttagge ataggacceg tgtct 45

<210> SEQ ID NO 821

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 821

aggagggggt aataaaggga t 21

<210> SEQ ID NO 822

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 822

ggtttgctac aacatgggcet actttttagg cataggacce gtgtet 46

<210> SEQ ID NO 823

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 823

agactcggca aagtcgagat agtttttagg cataggacce gtgtcet 46

<210> SEQ ID NO 824

<211> LENGTH: 42

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 824

cceccaatte tetttttgag ctttttetet tggaaagaaa gt 42

<210> SEQ ID NO 825

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe



US 2012/0157348 Al Jun. 21, 2012
181

-continued

<400> SEQUENCE: 825

tggcaggggce tcttgatg 18

<210> SEQ ID NO 826

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 826

gtctggtagg agacggcgat tttttetett ggaaagaaag t 41

<210> SEQ ID NO 827

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 827

gettgggtte cgaccctaag tttttaggca taggaccegt gtet 44

<210> SEQ ID NO 828

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 828

tggggcaggg gaggce 15

<210> SEQ ID NO 829

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 829

gtttgggaag gttggatgtt ¢ 21

<210> SEQ ID NO 830

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 830

atcccaaagt agacctgece tttttaggeca taggaccegt gtcet 44
<210> SEQ ID NO 831

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 831

ccectetggg gtcteccte 19
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<210> SEQ ID NO 832

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 832

caggagggca ttggeccttt ttaggcatag gaccegtgte t 41

<210> SEQ ID NO 833

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 833

gcagagagga ggttgacctt gtttttagge ataggacccg tgtct 45

<210> SEQ ID NO 834

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 834

gtcctectca cagggcaatg tttttaggca taggaccegt gtet 44

<210> SEQ ID NO 835

<211> LENGTH: 43

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 835

tcccagatag atgggetcat actttttete ttggaaagaa agt 43

<210> SEQ ID NO 836

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 836

cagggcttgyg cctcagettt ttaggcatag gaccegtgte t 41

<210> SEQ ID NO 837

<211> LENGTH: 44

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 837
tgaggagcac atgggtggag tttttaggca taggaccegt gtcet 44
<210> SEQ ID NO 838

<211> LENGTH: 23
<212> TYPE: DNA
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<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 838

tgaagaggac ctgggagtag atg

<210> SEQ ID NO 839

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

23

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 839

gegetgagte ggtcacect

<210> SEQ ID NO 840

<211> LENGTH: 41

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

19

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 840

agctccacge cattggettt ttaggcatag gaccegtgte t

<210> SEQ ID NO 841

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

41

<223> OTHER INFORMATION: synthetic oligonucleotide probe

<400> SEQUENCE: 841

gggcagectt ggeccct

16

1-25. (canceled)

26. A composition comprising:

a first set of n capture extenders, wherein n is at least two,
which first set of capture extenders is capable of hybrid-
izing to a first target nucleic acid;

asolid support, wherein a first capture probe is bound to the
solid support, the first capture probe being capable of
hybridizing to the capture extenders of the first set and
thereby associating the capture extenders with the solid
support;

awhole blood lysate, which whole blood lysate comprises
peripheral blood cell nucleic acids and the first target
nucleic acid; and

an exogenously supplied protease;

wherein the first target nucleic acid is hybridized to the first
set of capture extenders, which capture extenders are
hybridized to the first capture probe, whereby the first
target nucleic acid is associated with the solid support;

wherein the composition is maintained at a hybridization
temperature which is greater than a melting temperature
(T,,) of a complex between each individual capture
extender and the capture probe.

27-28. (canceled)

29. The composition of claim 26, wherein the peripheral

blood cell nucleic acids comprise the first target nucleic acid.

30. The composition of claim 26, wherein the first target
nucleic acid is an RNA.

31. The composition of claim 26, wherein the first target
nucleic acid is a DNA.

32. (canceled)

33. The composition of claim 26, wherein n is at least three.

34. The composition of claim 26, wherein n is at most 10.

35-36. (canceled)

37. The composition of claim 26, wherein the solid support
is a substantially planar solid support.

38. The composition of claim 26, wherein the solid support
comprises a plurality of particles.

39. The composition of claim 26, comprising a second set
of m capture extenders, wherein m is at least two, which
second set of capture extenders is capable of hybridizing to a
second target nucleic acid, wherein a second capture probe is
bound to the solid support, the second capture probe being
capable of hybridizing to the capture extenders of the second
set and thereby associating the capture extenders with the
solid support.

40. The composition of claim 39, comprising the second
target nucleic acid.

41. The composition of claim 39, wherein the solid support
is a substantially planar solid support, wherein the first cap-
ture probe is predisposed at a first selected position on the
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solid support, whereby the first set of capture extenders is
associated with the first selected position on the solid support,
and wherein the second capture probe is predisposed at a
second selected position on the solid support, whereby the
second set of capture extenders is associated with the second
selected position on the solid support.

42. The composition of claim 39, wherein the solid support
comprises a population of particles, the population compris-
ing at least two sets of particles, the particles in each set being
distinguishable from the particles in every other set; wherein
a first set of particles comprises the first capture probe,
whereby the first set of capture extenders is associated with
the first set of particles; and wherein a second set of particles
comprises the second capture probe, whereby the second set
of capture extenders is associated with the second set of
particles.

43. (canceled)

44. The composition of claim 26, comprising a first set of
one or more label extenders, which first set of label extenders
is capable of hybridizing to the first target nucleic acid, and/or
a label probe system comprising a label.

45. The composition of claim 44, wherein the label probe
system comprises an amplification multimer and a plurality
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oflabel probes, wherein the amplification multimer is capable
of hybridizing simultaneously to a label extender and to a
plurality of label probes.

46. The composition of claim 45, wherein the label probe
comprises the label.

47. The composition of claim 44, wherein the label is a
fluorescent label or an enzyme.

48-69. (canceled)

70. The composition of claim 39, comprising five or more
sets of at least two capture extenders, each of which sets is
capable of hybridizing to one of five or more target nucleic
acids; wherein the solid support comprises five or more cap-
ture probes bound to the solid support.

71. The composition of claim 26, wherein the exogenously
supplied protease is proteinase K.

72. The composition of claim 71, wherein the proteinase K
is ata concentration of at least 1 mg per ml of the whole blood
lysate.

73. The composition of claim 26, wherein the volume of
whole blood from which the whole blood lysate is produced
is at most % the volume of the composition.

sk sk sk sk sk



