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7) ABSTRACT

The present invention provides methods for obtaining infor-
mation regarding nucleic acid from an individual and
nucleic acid associated with a disease of the individual, in
particular when the disease is associated with a pathogenic
microorganism present within the individual. The present
invention also provide probe-immobilized substrates, such
as probe-immobilized chips, for use in the methods. In
particular, the present invention provides methods and
probe-immobilized substrates for obtaining information
regarding responsiveness to a treatment for a disease of an
individual.
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METHOD OF DETECTINGNUCLEIC ACID
RELATING TO DISEASE

TECHNICAL FIELD

[0001] The present invention relates to methods for
obtaining information about nucleic acid associated with
disease obtained from an individual. The present invention
relates to methods for obtaining information about nucleic
acid of an individual as well as information about nucleic
acid obtained about the disease, and in particular, informa-
tion about the nucleic acid of a pathogenic microorganism
associated with disease. The present invention also provides
probe-immobilized substrates, and in particular, probe-im-
mobilized chips for use in the methods.

BACKGROUND ART

[0002] Techniques for detecting genes by using a DNA
chip are disclosed in (Beattie et al., Clin Chem 39: 719-22,
Fodor et al., Science, 251, 767 (1991), Khrapko et al., FEBS
Lett, 256, 118 (1989), and Southern et al., Nucleic Acids
Res., 22, 1368 (1994)). A DNA chip is a glass or silicon
substrate of several centimeters square having a plurality of
DNA probes different in sequence immobilized thereon. The
DNA probes immobilized on such a chip are reacted with a
test nucleic acid labeled with a marker such as a fluorescent
pigment or a radioisotope (RI) or a mixture containing an
unlabeled test nucleic acid and a labeled oligonucleotide.
When a sequence complementary to a DNA probe immo-
bilized on the chip is present in a sample, a signal derived
from the label attached to a specific site of the chip is
obtained. Therefore, if the sequence and the position of an
immobilized DNA probe are known in advance, the base
sequence present in the test nucleic acid. can be identified
(Pease et al., Proc. Natl. Acad. Sci. USA, 91, 5022 (1994)
Parinov et al., Nucleic Acids Res., 24, 2998 (1996).

[0003] By obtaining a specimen, such as blood, from a
patient, and extracting the nucleic acid from the specimen,
a nucleic acid intrinsic to the patient can be obtained. If the
nucleic acid intrinsic to the patient is further subjected to
gene analysis, information on a constitutional predisposition
of the patient, such as the susceptibility of the patient to
disease, the efficacy of a medicinal agent, and/or the occur-
rence of side effects can be obtained. As a result, it is
possible to obtain patient-specific information. Treatments
designed to be specific to individual patients is called
“Tailor-made medical care (Customized medical care)”.

[0004] There remains a need to develop methods for
proposing medical treatment suitable for a disease more
accurately and easily on the basis of a specimen taken from
the patient.

[0005] All references and patent publications disclosed
herein are hereby incorporated by reference in their entirety.

DISCLOSURE OF INVENTION

[0006] A method for obtaining first information about a
nucleic acid of an individual subject to a specific disease,
and second information about a nucleic acid from a patho-
genic microorganism present in said individual wherein said
pathogenic organism is associated with the specific disease,
comprising;
[0007] (a) reacting an extract of nucleic acid from the
individual with a probe-immobilized substrate com-
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prising a first probe and a second probe, wherein said
first probe detects the presence of a specific nucleic
acid sequence of the pathogenic microorganism,
wherein said pathogenic microorganism is associ-
ated with said specific disease, and wherein said
second probe detects the presence of a specific
nucleic acid sequence of said individual; and

[0008] (b) obtaining said first information by detect-
ing the presence of nucleic acid bound to said first
probe, if any, and obtaining said second information
by detecting the presence of nucleic acid bound to
said second probe, if any, resulting from said reac-
tion of (a).

BRIEF DESCRIPTION OF DRAWINGS

[0009] FIG. 1 is a schematic view of a DNA chip accord-
ing to an embodiment;

[0010] FIG. 2 is a schematic view of a PNA chip accord-
ing to an embodiment; and

[0011] FIG. 3 is a flowchart showing a method according
to an embodiment.

BEST MODE FOR CARRYING OUT THE
INVENTION

[0012] The present invention relates to methods of obtain-
ing information about nucleic acid from an individual sub-
ject to a disease. The individual may be in early or late stages
of the disease. The individual may be a subject who may
have already suffered from or will suffer from the disease.

[0013] The present invention relates to the correlation of
nucleic acid information from both the individual and the
disease. In embodiments disclosed herein, the individual is
subject to a disease associated with a pathogenic microor-
ganism, such as for example a virus, a bacteria, a yeast or a
mycoplasma, and the present invention relates to the corre-
lation of nucleic acid information obtained from the patho-
genic microorganism present in the individual. As well as
nucleic acid from the individual.

[0014] A Accordingly, in one aspect, the present invention
provides methods for obtaining information about a nucleic
acid associated with a specific disease of an individual, and
in particular, nucleic acid that is associated with responsive-
ness to a treatment of the disease of the individual, as well
as information about a nucleic acid associated with the
specific disease derived from a pathogenic microorganism
present in the individual. The present invention also relates
to specific nucleic acid probes used in the identification of
nucleic acid from the individual and from the pathogenic
microorganism. In some embodiments, the nucleic acid
probes are immobilized on a substrate, such as a chip. The
present invention also relates to probe immobilized sub-
strates, such as probe-immobilized chips, for use in the
methods. The other substrates such as DNA capillary elec-
trophoresis device, some kinds of beads, membrane-based
array, microtiter plate, electrode, some kinds of devise based
on the semiconductor, some kinds of wave guide materials,
Surface plasmon resonance (SPR), Quartz crystal microbal-
ance (QCM), and Mass-spectroscopy are also used for the
present invention. Furthermore, allele-specific oligohybrid-
ization, restriction methods (microtitierarray diagonal gel
electrophoresis), ligation methods (padlock probe, oligonu-
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creoride ligation assay, dye-labeled oligonucreoride liga-
tion), nucleotide incorporation (minisequencing, template-
directed dye-termination assay) and invader assay are also
used for the present invention. Other general hybridization
techniques in solution are also used for the present invention
such as amplification method (polymerase chain reaction
(PCR), ligase chain reaction (LCR), nucleic acid sequence-
based amplification (NASBA), strand displacement ampli-
fication (SDA), loop-mediated isothermal amplification
(LAMP), isothermal and chimeric primer-initiated amplifi-
cation of nucleic acids (ICAN), branched DNA) which could
be used to detect nucleic acid of the individual and patho-
genic organism.

[0015] Samples obtained from an individual that contain
nucleic acid include whole blood, blood, serum, leukocytes,
urine, feces, seminal fluid, saliva, biopsy samples, cultured
cells, and sputum. A preferable specimen is blood. The
specimen preferably contains both a nucleic acid derived
from an individual that is associated with responsiveness to
a treatment for a disease and a nucleic acid of a pathogenic
microorganism present in the individual, wherein the patho-
genic microorganism is associated with the disease. If nec-
essary, the specimen may be subjected to a pretreatment
such as homogenization and extraction. The pretreatment
may be appropriately chosen by one skilled in the art
depending upon a type of specimen.

[0016] In one illustrative embodiment disclosed herein, a
whole blood sample is first taken from a human and nucleic
acid derived from the human genome and nucleic acid
derived from a viral genome present within the human are
taken from the whole blood sample by use of a commercially
available human genome extraction kit, for example, a
QIAamp DNA Blood Midi kit (Trade name, manufactured
by QIAGEN, Tokyo, Japan). In some embodiments, the
nucleic acids that may contain a target sequence are ampli-
fied. Thereafter, the amplified product thus obtained is
analyzed by hybridization to a probe-immobilized chip
followed by detection of nucleic acid that binds to the chip.
In this way, information about a nucleic acid associated with
a specific disease is obtained from the individual together
with information about a nucleic acid associated with the
specific disease obtained from a pathogenic microorganism
present in the individual.

[0017] In the aforementioned method, as an example of
the individual, a human is used. However, the individual is
not limited to a human. According to an aspect of the present
invention, the “individual” may be any vertebrate, including
mammals such as primates and including humans, dogs,
cats, cows, goats, pigs, sheep, and monkeys. Among them,
a human is the most suitable individual. According to an
aspect of the present invention, the individual may be
healthy or suffering from a discase. However, in general,
methods of the present invention can be more effectively
used if applied to a human who suffers from a disease caused
by a pathogenic microorganism and a type of a certain
nucleic acid sequence in the individual. The term “specific
disease” used herein encompasses diseases associated with
a pathogenic microorganism, such as for example, a virus,
bacterium, yeast or mycoplasma as well as oncological
diseases, and preferably refers to a disease associated with
a pathogenic microorganism, and more preferably, to a
disease whose occurrence and whose therapeutic effect are
varied depending upon a type of nucleic acid contained in an
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individual suffering from the disease and/or the presence and
absence of the expression of a gene having such a nucleic
acid. However, the disease is not particularly limited.

[0018] The term “target nucleic acid” used herein refers to
a nucleic acid containing the sequence to be detected and/or
analyzed.

[0019] According to an aspect of the present invention, as
the nucleic acid derived from an individual to be extracted,
any nucleic acid may be used as long as it is derived from
an individual. More specifically, the nucleic acid may be any
one of DNA, RNA, and a genomic DNA. As the nucleic acid
derived from a pathogenic microorganism to be extracted,
any nucleic acid may be used as long as it is derived from
a target pathogenic microorganism, and more specifically,
DNA or RNA.

[0020] A method for extracting a nucleic acid component
from a specimen is not limited to the aforementioned means.
A liquid-liquid extraction method using phenol-chloroform,
a solid-liquid extraction method using a carrier, and the like
may be used. Alternatively, a commercially available kit for
nucleic acid extraction called QIAamp (manufactured by
QIAGEN), a Genomic DNA purification kit(manufactured
by Promega) or an SMAI test (manufactured by Sumitomo
Metal Co., Ltd) may be used but not limited thereto. The
nucleic acid thus extracted may be or may not be subjected
to amplification such as PCR.

[0021] In the case wherein the extracted nucleic acid
component is RNA, the RNA may be directly used as a test
nucleic acid. Alternatively, cDNA prepared from RNA by
using a reverse transcriptase may be used as a test nucleic
acid. In this case, a nucleic acid derived from an individual
and a nucleic acid derived from a pathogenic microorganism
may be used in mixture without isolating them. More
specifically, these nucleic acids are extracted by using the
QIAamp DNA Blood Midi Kit in accordance with the
aforementioned method, treated with a reverse transcriptase,
and subjected to PCR amplification.

[0022] According to an aspect of the present invention,
amplification may be performed by any known amplification
means as long as it is generally used for amplifying a nucleic
acid. Amplification is preferably performed by a polymerase
chain reaction (hereinafter referred to as a “PCR”). The
amplification step may be omitted if a specimen contains a
sufficient amount of nucleic acids.

[0023] According to an aspect of the present invention, a
probe-immobilized substrate, such as a probe-immobilized
chip comprises a first probe and a second probe having
different base sequences and immobilized on a substrate.
The first probe is used for detecting the presence of a specific
nucleic acid sequence derived from a pathogenic microor-
ganism associated with a specific disease. The second probe
is used for detecting the presence of a specific nucleic acid
derived from an individual.

[0024] Such a probe-immobilized substrate is particularly
advantageous because nucleic acids derived from two dif-
ferent origins, such as an individual and a pathogenic
microorganism, can be simultaneously analyzed by using
the same substrate. Such a probe-immobilized chip is dis-
closed for the first time by the present inventors. According
to the present invention, such a probe-immobilized substrate
is provided as one aspect of the present invention.
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[0025] 1In the probe-immobilized chip according to an
aspect of the present invention, the first probe is used for
detecting the presence of a nucleic acid sequence derived
from a pathogenic microorganism contained in a specimen,
such as for example, a whole blood specimen from a human
patient. As such, a probe includes, a probe having the base
sequence corresponding to chromosomal DNA or a gene
(RNA) derived from a pathogenic microorganism which
may infect a target organism (e.g., a human patient). Besides
these, the base sequence corresponding to cDNA, cRNA, a
fragment of each of the chromosomal DNA, RNA, cDNA,
and cRNA, or a complementary sequence of each of the
fragments may be used as the first probe.

[0026] Furthermore, the amount of a pathogenic microor-
ganism contained in a specimen can be measured by using
a first probe, that is, a probe having the base sequence
corresponding to a nucleic acid sequence derived from a
pathogenic microorganism, a fragment of the nucleic acid
sequence, or a complementary sequence of the nucleic acid
or the fragment thereof.

[0027] The first probe is desirably used for detecting not
only the presence of a pathogenic microorganism contained
in a specimen but also the presence of a gene mutation of the
pathogenic microorganism.

[0028] A nucleic acid (RNA) expressed by a pathogenic
microorganism in a specimen can be measured by the first
probe, that is, a probe having the base sequence correspond-
ing to a nucleic acid sequence derived from a pathogenic
microorganism, a fragment of the nucleic acid sequence, or
a complementary sequence of the nucleic acid and the
fragment thereof. In this case, the probe can detect RNA,
c¢DNA, or cRNA, qualitatively and quantitatively.

[0029] In one embodiment wherein the pathogenic micro-
organism is a virus, since a virus expresses a large amount
of specific gene in the growth period, if the expression
pattern (quantity, quality) can be measured, it is possible 1o
evaluate the efficacy of a medicinal agent.

[0030] According to an aspect of the present invention, the
second probe used in the probe-immobilized chip is the base
sequence corresponding to a chromosomal DNA sequence
or a gene (RNA) derived from an individual organism and
regarding a disease. Besides these, the base sequence cor-
responding to cDNA, cRNA, a fragment of each of the
chromosomal DNA, RNA, cDNA and cRNA, or a comple-
mentary sequence of each of the fragments may be used as
the second probe. The nucleic acid of an individual “asso-
ciated with a disease” is defined as a nucleic acid sequence
present in the chromosome of a cell of an individual and
predictive of responsiveness to treatment. More specifically,
the nucleic acid sequence is predictive of susceptibility of an
individual to disease, the efficacy of a medicinal agent,
and/or occurrence of side effects.

[0031] Because of the presence of the second probe, it is
possible to detect the presence of a specific nucleic acid
sequence, the expression amount of a specific gene, and the
expression pattern of the gene in an individual.

[0032] Tt is desirable that the first probe and second probe
according to the present invention have a sequence of at least
11 base, preferably at least 12 base, more preferably at least
13,14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28,
29 and even 30 base. If the length of the base sequence to
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be immobilized on a substrate is excessively long, it is
difficult to distinguish variation of a single base. In contrast,
if the base sequence to be immobilized to a substrate is
excessively short, it is difficult to determine the base
sequence contained in a specimen.

[0033] As the first or second probe, an oligonulceotide
such as ribonucleic acid (RNA), deoxyribonucleic acid
(DNA), peptide nucleic acid (PNA), methylphosphonate
nucleic acid, or S-oligo; or a polynulceotide such as cDNA
and cRNA may be used.

[0034] According to an aspect of the present invention, a
probe-immobilized substrate is prepared by immobilizing
the first probe and the second probe comprising the afore-
mentioned base sequences to a substrate formed of a base
plate, a porous material (Beattie et al., Clin. Chem., 41, 700
(1995)), a micro-titer plate (Kawai et al., Anal. Biochem.,
209, 63 (1993)), beads (Mirkin et al., Nature, 382, 607
(1996), a spherical material, a granular material, a magnetic
material, or magnetic beads (Miller et al., J. Magnet. Magn.
Mater., 225, 138 (2001), DNA capillary electrophoresis chip
(Chou et al., Proc. Natl. Acd. Sci., 96, 11 (1999), membrane-
based array (Lemicux et al., Molecular Breeding, 4, 277
(1998), some kinds of devise based on the semiconductor
(Thewes et al., 2002 IEEE International Solid-State Circuits
Conference, 350 (2002), some kinds of wave guide materials
(Piunno et al., Anal. Chim. Acta, 288, 205 (1994)), SPR
(Nelson et al., Anal. Chem., 73, 1 (2001), QCM (Ito et al.,
Anal. Chim. Acta, 327, 29 (1996), and Mass-spectroscopy
(Amexis et al., Proc. Natl. Acd. Sci., 98, 12097 (2001). The
quality, size, and shape of a material of the substrate for
immobilizing a nucleic acid are not particularly limited. A
material having any quality, size, and shape may be used as
the substrate as long as it can immobilize a nucleic acid. The
sequence of a nucleic acid in a specimen is detected by
means of a probe-immobilized substrate, for example, by
extracting a nucleic acid component from a specimen taken
from an individual to obtain a test nucleic acid, bringing the
test nucleic acid into contact with a probe-immobilized
substrate, such as a probe-immobilized chip, and detecting
the hybridization reaction between the probe on the probe-
immobilized substrate and the test nucleic acid.

[0035] To detect the hybridization reaction between a
probe on a probe-immobilized chip and a nucleic acid
component in a specimen, the present invention encom-
passes (1) a method using a marker substance and (2) a
method using an electrochemical means.

[0036] (1) In the method using a marker substance, a
test nucleic acid is previously labeled with a fluo-
rescent pigment such as FITC, Cy3, Cy5 or
rhodamine; an enzyme such as biotin, hapten, oxi-
dase or phosphatase; or an electrochemically active
substance such as ferrocene or quinones. Alterna-
tively, an another probe labeled with such a marker
substance is used for detecting the hybridization
reaction. A plurality of marker substances may be
used simultaneously.

[0037] (2) In the method of using an electrochemical
means, a probe-immobilized chip is used as an
electrode by using a conductive material for forming
the substrate of the probe-immobilized chip for
immobilizing a probe. In this case, other than the
aforementioned electrode, an opposite electrode and
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a reference electrode are used for detecting a hybrid-
ization reaction, in the same manner as in a general
electrochemical detection method. As such a refer-
ence electrode, a general reference electrode such as
an electrode formed of silver and silver chloride or
an electrode formed of mercury and mercuric chlo-
ride may be used. A probe-immobilized chip may be
formed by immobilizing probes having different
base sequences on different conductive substrates
and arranging these conductive substrates on the
same base plate. If such a probe-immobilized chip is
used, detection can be accurately performed. In this
case, it is possible to detect which electrochemical
signal is derived from which probe.

[0038] In some embodiments, the hybridization reaction
between a nucleic acid component extracted from a speci-
men and a probe immobilized on a probe-immobilized chip
is performed as follows. The hybridization reaction is per-
formed in a buffer having an ion strength ranging from 0.01
to 5 and a pH ranging from 5 to 10. The hybridization
reaction solution may contain additives such as dextran
sulfate serving as a hybridization-accelerating agent, salmon
sperm DNA, bovine thymus gland DNA, EDTA, and a
surfactant. The nucleic acid component extracted from a
specimen is added to the buffer solution and denatured with
heat at 90° C. or more. A probe-immobilized chip may be
inserted immediately after the denaturation or after rapid
cooling to 0° C. Alternatively, the hybridization reaction
may be performed by supplying the hybridization reaction
solution dropwise on a substrate. The reaction may be
performed while stirring or shaking the reaction solution to
increase the reaction speed. The reaction may be performed
at a temperature ranging from 10 to 90° C. for the period of
about one minute to overnight. After the hybridization
reaction, electrodes are taken out and washed with a buffer
solution having an ion strength ranging from 0.01 to 5 and
a pH ranging from 5 to 10.

[0039] (1) In the method using a marker substance,
the occurrence of a hybridization reaction is detected
by detecting a labeled base sequence or a marker of
a secondary probe contained in a specimen by means
of a detection device appropriately selected depend-
ing upon a type of marker. To be more specific, in the
case of a fluorescent label, a fluorescent detector may
be used.

[0040] (2) In the method using an electrochemical
means, detection is performed as follows. After a
substrate is washed, a double-strand recognition sub-
stance, which is capable of selectively binding to a
double stranded portion, is applied to the surface of
an electrode. The double strand recognition sub-
stance used herein is not particularly limited and may
include, for example, bis-intercalators such as
hoechst 33258, acridine orange, quinacrine, dauno-
mycin, metallo intercalator, and bisacridine; a tris-
intercalator; and a polyintercalator. Furthermore,
such an intercalator may be previously modified with
an electrochemically active metal complex such as
ferrocene or viologen. The concentration of such a
DNA binding substance varies depending upon the
type of intercalator, however generally falls within
the range of 1 ng/mL to 1 mg/mL. In this case, a
buffer having an ion strength ranging from 0.001 to
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5 and a pH ranging from 5 to 10 is used. After the
electrode is reacted with a double strand recognition
substance, washed, and subjected to electrochemical
measurement.

[0041] The electrochemical measurement is performed by
applying at least a potential at which a double strand
recognition substance can react electrochemically, followed
by measuring a current derived from the double strand
recognition substance. The potential may be applied by
sweeping it at a constant rate or in a pulse fashion. Alter-
natively, a constant potential may be applied. The reaction
current is measured while controlling the current and voltage
by a device such as a potention stat, a digital multimeter or
a function generator. The concentration of a target nucleic
acid can be calculated from a calibration curve based on the
current value thus obtained.

[0042] The base sequence detection apparatus using an
electrode comprises a nucleic acid extraction section, a
nucleic acid reaction section, a double strand recognition
substance reaction section, an electrochemical measurement
section, and a washing section.

[0043] Another DNA chip for measuring a hybridization
reaction in an electrochemical method is disclosed in the
following document. Hashimoto et al., reported a sequence
specific gene detection with a gold electrode modified with
DNA probes and an electrochemically active dye. The
anodic current derived from dye relates to the concentration
of the target DNA. Wang et al. reported an indicator free
electrochemical DNA hybridization biosensor. The biosen-
sor format involves the immobilization of inosine-substi-
tuted (guanine-free) probe onto the carbon paste electrode,
and a direct chronopotentiometric detection of the duplex
formation by the appearance of the guanine oxidation peak
of the target. These document is incorporated into this text
by reference.

[0044] In the electrochemical measurement, it is not nec-
essary to label a specimen with a marker. Since detection can
be made by measuring an electric signal, a complicated
system as used for detecting fluorescence is not required.
Therefore, the size of the electrochemical measurement
system can be reduced, if desired.

[0045] According to an aspect of the present invention, it
is possible to obtain not only information on the nucleic acid
sequence of an individual patient regarding a disease but
also information on the nucleic acid sequence of a patho-
genic organism infecting the patient, from a specimen such
as blood taken from the patient, in a simple procedure.

[0046] According to an aspect of the present invention, a
probe-immobilized substrate is used for estimating an appro-
priate therapeutic method for an individual subject to a
disease. The probe-immobilized substrate comprises a sec-
ond probe and a first probe immobilized on the same
substrate, the second probe being used for obtaining infor-
mation on a nucleic acid sequence linked to a disease and
present in a chromosome in a cell of an individual and the
first probe being used for obtaining information on the
nucleic acid sequence of a pathogenic microorganism asso-
ciated with the disease. By virtue of the probe-immobilized
substrate, it is possible to obtain information regarding a
specific disease and/or prediction of responsiveness of treat-
ment of a specific disease derived from both an individual
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and a pathogenic microorganism from a specimen taken
from the individual, simultaneously in a simple manner.

[0047] In some embodiments, the methods and probe-
immobilized substrates are used for estimating the efficacy
of treatment for Hepatitis C. Another embodiments is that
the method and probe-immobilized substrates used for esti-
mating of treatment for AIDS (titer of HIV and mutations).
Another embodiments is that the method and probe-immo-
bilized substrates used for estimating of treatment for Hepa-
titis B (titer of HBV, type and mutations).

[0048] The efficacy of treatment for hepatitis C can be
estimated by a method according to an aspect of the present
invention. This case will be explained below by way of
example.

[0049] Hepatitis C is known to, for example, progress to
cirrhosis and further to develop into liver cancer. As one of
the treatments for hepatitis C, it is known to administer
interferon (hereinafter referred to as “IFN”). IFN alpha and
beta are often used for treatment. However, the efficacy of
IFN greatly varies. For example, IFN effectively works on
only about 20 to 30% of human patients of Japanese origin.
Even when IFN works effectively, in a human patient, IFN
has the problem of inducing extremely strong side effect in
a human patient. Such a variance in efficacy of IFN is
considered to be due to differences in the genotype of a
hepatitis C virus (hereinafter referred to as “HCV”) infecting
a patient (see J. Clin. Microbiol., 34, 2516 (1996)) and the
amount of virus, and difference in nucleic acid sequence of
the patient infected with the virus. On the basis of compari-
son of nucleotide and predicted amino sequences of deffer-
ent regions of the HCV genome, at least six major genotypes
have been reported (Forns et al., J. Clin. Microbiol., 34,
2516 (1996), Andonov et al., J. Clin. Microbiol., 33, 254
(1995). According to an aspect of the present invention, it is
possible to estimate the efficacy of IFN against hepatitis C.
The term “interferon (IFN)” used herein includes interferon
a, B, v and/or w. For example, if the type of hepatitis C virus
infecting a patient is Ib (the dominant type observed in
Japan), IFN is less effective. It means that the concentration
of HCV-RNA, HCV-antibody, GOP, and GTP in serum does
not decrease by IFN treatment. However, if the type of virus
is 2a, the efficacy of IFN is higher. It means that the
concentration of HCV-RNA, HCV-antibody, GOP, and GTP
in serum decrease by treatment. On the other hand, if the
amount of virus is as large as 106 copies/mL or more, the
efficacy of IFN is low. Therefore, to check the genotype and
amount of virus infecting a patient at a nucleic acid level, the
first probe according to the present invention is used.

[0050] For example, as a probe for detecting the presence
of a nucleic acid sequence of the hepatitis C virus (HCV) in
a specimen, the base sequence corresponding to HCV-RNA,
a fragment of HCV-RNA, a complementary sequence of
HCV-RNA, or a fragment thereof is used. It is desirable that
the probe according to the present invention have a sequence
of at least 11 base, preferably at least 12 base, more
preferably at least 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23,
24, 25, 26, 27, 28, 29 and even 30 base for detection of
genotype or mutation of HCV-RNA. On the other hand, the
probes longer than at least 30, preferably at least about 40,
50, 60, 70, 80, 90, 100, 200, 500, 1000 base are also
preferably for detection of HCV genome. The length of
11-30 are suitable chip format and longer probes than 30
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base may suitable for general haybridization format. For
example, probes having base sequences corresponding to
those represented by SEQ ID NO: SEQ ID NO: 1, SEQ ID
NO: 2, SEQ ID NO: 3, and SEQ ID NO: 4 and comple-
mentary sequences thereof may be used. These sequences
are almost conserved in all of the genotypes of HCV
(Andonov et al., J. Clin. Microbiol., 33, 254 (1995).

[0051] As the first probe of the present invention, it is
preferable to use a probe capable of detecting not only the
presence of a pathogenic microorganism in a specimen but
also a gene mutation of the pathogenic microorganism. In
the case of hepatitis C, it has been reported that the efficacy
of IFN varies depending upon the presence of a site-specific
mutation of the nucleic acid sequence of an HCV virus
(Nagayama et al., Hepatology, 31, 745 (2000)). As an
example of the first probe for detecting the site-specific
mutation of the nucleic acid sequence of an HCV virus
contained in a specimen, a probe having a base sequence for
determining the amino acid positioned at the 434th, 580th,
938th, 962nd, 1176th or 2774th positions of the poly protein
of HCV can be used (described in Hepatology, 31, 745
(2000)). The genomic sequences of HCV-1b from hepato-
cellular carcinoma (HCC) patients tend to have mutant-type
residues more abundantly than those from asymptomatic
carriers (ASC). If such a probe is used, the efficacy of IEN
against hepatitis C can be accurately estimated.

[0052] As described in the above, it has been reported that
the efficacy of IFN treatment varies depending upon geno-
types of HCV. Therefore, the first probe may be the base
sequence corresponding to HCV-RNA, a fragment of HCV-
RNA, or a complementary sequence of HCV-RNA or the
fragment. More specifically, the first probe may be selected
from probes for specifically detecting genotypes of 1 type
HCV (SEQ ID NO: 53), 2 type HCV (SEQ ID NO: 6), and
3 typeHCV (SEQ ID NO: 7), depending upon the genotype
to be detected. In other words, the first probe for detection
of HCV may be a nucleic acid having the sequence corre-
sponding to the sequence represented by any one of SEQ ID
NO: 5, SEQ ID NO: 6, and/or SEQ ID NO: 7 and comple-
mentary sequences thereof.

[0053] When a probe capable of detecting a genotype is
used, if the probes corresponding to different genotypes are
immobilized in the same substrate, detection can be made
accurately.

[0054] The genotype of a pathogenic microorganism in a
specimen can be detected as follows. In one embodiment,
the nucleic acid sequence of the pathogenic microorganism
is first subjected to a PCR by using a primer specific to the
genotype, and then the genotype is detected by using an
immobilized universal probe. The universal probe used
herein may be generally defined as a probe capable of
detecting all hepatitis C viruses regardless their genotypes
(Andonov et al., J. Clin. Microbiol., 33, 254 (1995).

[0055] 1In the case of hepatitis C, a PCR is performed by
using, as a sense strand, a base sequence represented by SEQ
ID NO: 8 or SEQ ID NO: 9, and using, as an anti-sense
strand, a base sequence represented by SEQ ID NO: 10 for
genotype 1a, SEQ ID NO: 11 for genotype 1b, SEQ ID NO:
12 for genotype 2a, or SEQ ID NO: 13 for genotype 3a.
Thereafter, detection is performed by using, as a universal
probe, a base sequence represented by SEQ ID NO: 15.

[0056] The amount of a pathogenic microorganism in a
specimen may be measured by using a first probe, that is, a
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probe having the base sequence corresponding to a nucleic
acid sequence derived from the pathogenic microorganism,
or the base sequence corresponding to a fragment of the
nucleic acid, or a complementary sequence thereof.

[0057] Tt has been reported that the efficacy of IFN treat-
ment varies depending upon the amount of HCV in blood in
the case of hepatitis C (J. Clin. Microbiol., 33, 254 (1995)).
INF is not effective for the patients who carry HCV in serum
over 106copy/mL (Yeh et al., J. Med. Biol., 66, 481 (2002).
As a probe for evaluating the amount of virus, a base
sequence corresponding to HCV-RNA, a fragment of HCV-
RNA, or a complementary sequence of each of HCV-RNA
and the fragment thereof may be used. When a nucleic acid
in a specimen is labeled with a fluorescent marker, the
amount of virus, that is, the concentration of virus, is
measured by hybridizing a probe on a probe-immobilized
chip with the nucleic acid, followed by measuring the
fluorescent intensity of the fluorescent marker. In the case of
the electrochemical method, the concentration of a virus is
obtained by hybridizing a probe on a probe-immobilized
chip with the nucleic acid, followed by measuring a current
value derived from the chip.

[0058] In the probe-immobilized chip of the present inven-
tion, if the aforementioned probe(SEQ ID NO: 5, SEQ ID
NO: 6, SEQ ID NO: 7) is used as the first probe, it is possible
to obtain information about the genotype of a pathogenic
microorganism such as a virus infecting an individual, the
amount of the virus, the presence of a site-specific mutation,
and the quantity and spiecies of an expressed gene. As a
result, if the virus is a 1b genotype, which is dominantly
observed in the Japanese patients, IFN works less effec-
tively, whereas IFN works effectively if the virus is a 2a
genotype. On the other hand, if the amount of virus is as
large as 106 copies/mL or more, the efficacy of IFN treat-
ment can be estimated low. In this way, it is possible to
estimate the efficacy of IFN treatment for an individual
organism.

[0059] The present applicant has reported another method
for estimating the efficacy of IFN treatment against hepatitis
C in Japanese Patent Application Nos. 2001-62371 and
2001-62372. In the method, the efficacy of IFN treatment is
determined by a specific single nucleotide polymorphism
(hereinafter referred to as “SNP”) present in the promoter
region (hereinafter referred to as “MxA promoter region”) of
a human gene encoding an MxA protein. INF is effective for
patients who carry specific type of SNP at MxA promoter
region. Therefore, the effectiveness of IFN treatment can be
estimated by checking for the presence of the SNP. Accord-
ingly, in one embodiment of the present invention, a second
probe for detecting an individual nucleic acid is used that
detects a SNP in a MxA promoter region.

[0060] According to the aforementioned finding, the effec-
tiveness of IFN treatment is low in the case the -88th
position of the MXA promoter region (hereinafter referred to
as “MxA-88") is G/G, whereas the effectiveness is high in
the cases of G/T and T/T. On the other hand, the effective-
ness of IFN treatment is low in the case the =123rd position
of the MxA promoter region (hereinafter referred to as
“MxA-123") is C/C, whereas the effectiveness is high in the
cases of C/A and A/A. Based on these facts, the effectiveness
of IFN treatment is estimated. The terms “the -88 position”
and “the -123 position” are relative positions as the tran-
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scription initiation site of the MxA gene is regarded as +1.
WO 01/71007 FIG. 1 shows the nucleotide sequence of the
promoter region of the MxXA gene.

[0061] Therefore, according to an aspect of the present
invention, the efficacy of IFN treatment against hepatitis C
can be estimated by performing gene analysis for HCV in a
specimen taken from an individual and gene analysis for the
promoter region of a gene encoding an MxA protein derived
from the individual by using a probe-immobilized chip
comprising a first probe and a second probe immobilized
thereon, where the first probe is used for detecting the
presence of an HCV gene and further detecting the genotype
of HCV or a gene mutation and the second probe is used for
detecting the type of base of SNP appearing in the promoter
region of a gene encoding a MxA protein derived from an
individual. As a result, the efficacy of IFN treatment is can
be easily predicted.

[0062] Furthermore, as a method of estimating the efficacy
of IFN treatment against hepatitis C, a method for estimating
the efficacy of IFN treatment by checking two SNP positions
of a gene encoding mannose-binding lectin (hereinafter
referred to as “MBL”) is known (M. Matsushita et al., J.
Hepatology, 29;695-700, 1998). MBL is a key factor of the
innate immune system and has genetic polymorphism. A
group of MBL genotype “IXB” does not respond to IFN.
Laursen reported sequences of MBL (Immunology, 93, 421
(1998)). The document is incorporated in this text by refer-
ence. The gene analysis for a gene encoding mannose-
binding lectin may be performed singly or in combination
with the gene diagnosis for the promoter region of a gene
encoding an MxA protein.

[0063] The MBL polymorphism affecting the efficacy of
IEN is present at the —221st position (hereinafter referred to
as “MBL-221”) of the promoter region of an MBL gene,
and at the 52nd, 54th, and 57th codons of exon 1 of the MBL
gene. The term “~221st position” is a relative position as the
transcription initiation site of the MBL gene is regarded as
+1.

[0064] C and G are the possible bases to take up the 221st
position of the MBL gene. When C takes up the 221st
position, the genotype of the MBL gene is designated as
“X”. When G takes up the 221st position, the genotype is
designated as “Y”. The nomenclature is based on Madsen et
al. (Madsen HO, Garred P, Thiel S, Kurtzhals J A L, Lamm
L U, Ryder L P, et al., “The interaction between promoter
and structural gene controls the minimum serum level of a
human mannan-binding protein”, J. Immunol. 1995;
155:3013-20). This document is incorporated in the text by
reference.

[0065] The codons at the 52nd, 54th and 57th positions of
exon 1 of an MBL gene are present in a structural gene,
namely, a collagen-like domain. The possible sequence
(genotype) of codon 52 is CGT or TGT. The former geno-
type is classified in type A and the latter genotype is type D
according to the Madsen nomenclature. Similarly, the pos-
sible sequence (genotype) of codon 54 is GGC or GAC. The
former is type A and the latter is type B. Also, the possible
sequence (genotype) of codon 57 is GGA or GAA. The
former is type A and the latter is type C. In all the codons,
type A is a wild-type allele and types B, C and D are
mutation-type alleles. The efficacy of IFN is high in the case
where all the alleles of codons 52, 54 and 57 are type A
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compared to other cases where at least one of the alleles of
codons 52, 54 and 57 is not type A.

[0066] IFN tends to act more effectively on a patient of a
YA-YA homo-zygote type whose MBL-211 position is type
Y and alleles at codons 52, 54 and 57 are type A, compared
to other types of patients, that is, YnonA-YA hetero and
YnonA-YnonA homo-zygote types, whose MBL-211 posi-
tion is type Y and alleles at codons 52, 54 and 57 are not type
A. Conversely to say, IFN tends to act less effectively on the
patients of YnonA-YA hetero and YnonA-YnonA homo-
zygote types than the patient of a YAYA homo-zygote.

[0067] From the aforementioned findings, a proper second
probe can be determined. In an embodiment wherein the
disease is hepatitis C and the medicinal agent is IFN, a
second probe for use in hybridization to a nucleic acid of an
individual, including for use on a probe-immobilized chip, is
a probe that detects a SNP of the MxA promoter as described
infra. In another embodiment wherein the disease is hepatitis
C and the medicinal agent is IFN, a second probe for use in
hybridization to a nucleic acid of an individual, including for
use on a probe-immobilized chip, is a probe that detects an
MBL polymorphism that is associated with the efficacy of
IFN as described infra.

[0068] Promoter regions of a human MxA gene with
single nucleotide polymorphism (SNP) present at the 455th
position and 420th position of each of these base sequences
is related to the efficacy of IFN treatment. Accordingly, the
bases sequences represented by SEQ ID NOs: 16,17, 18, 19,
37, 38, 39, and 40, each include a promoter region of a
human MxA gene. In further embodiments, a second probe
is selected from the group consisting of:

[0069] (at455) a base sequence represented by SEQ
ID NO: 16 as shown in the Sequence Listing;

[0070] (bt455) a modified base sequence obtained by
modifying the sequence represented by (at455) by
deleting or substituting several bases except for the
base of the 455th position or adding at least one base
thereto;A modified probe for detecting an MBL
polymorphism retains the ability to hybridize to a
individual nucleic acid encoding MBL. The hybrid-
ization conditions using modified probes differ from
general probes. It is desirable that the modified probe
according to the present invention have a sequence
of at least 11 base, preferably at least 12 base, more
preferably at least 13, 14, 15, 16, 17, 18, 19, 20, 21,
22,23, 24, 25, 26, 27, 28, 29 and even 30 base for
detection of genotype or mutation of HCV-RNA. On
the other hand, the probes longer than at least 30,
preferably at least about 40, 50, 60, 70, 80, 90, 100,
200, 500, 1000 base are also preferably for detection
of HCV genome. The length of 11-30 are suitable
chip format and longer probes than 30 base may
suitable for general haybridization format.

[0071] (ct455) a base sequence containing bases of
the 441st to 455th positions of the sequence repre-
sented by SEQ ID NO: 16;

[0072] (dt455) a base sequence containing bases of
the 449th to 459th positions of the sequence repre-
sented by SEQ ID NO: 16;

[0073] (et455) a complementary sequence to a base
sequence selected from the base sequences of (at455)
to (dt455);
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[0074] (ag455) a base sequence represented by SEQ
ID NO: 17 of the list;

[0075] (bg455) a modified base sequence obtained by
modifying the sequence represented by (agd55) by
deleting or substituting several bases except for the
base of the 455th position or adding at least one base
thereto;

[0076] (cg455) a base sequence containing bases of
the 441st to 455th positions of the sequence repre-
sented by SEQ ID NO: 17,

[0077] (dg455) a base sequence containing bases of
the 449th to 459th positions of the sequence repre-
sented by SEQ ID NO: 17,

[0078] (eg455) a complementary sequence to a base
sequence selected from the base sequences of
(ag455) to (dgd55);

[0079] (aa455) a base sequence represented by SEQ
ID NO: 18 as shown in the Sequence Listing;

[0080] (ba455) a modified base sequence obtained by
modifying the sequence represented by (aa455) by
deleting or substituting several bases except for the
base of the 455th position or adding at least one base
thereto;

[0081] (ca455) a base sequence containing bases of
the 441st to 455th positions of the sequence repre-
sented by SEQ ID NO: 18;

[0082] (da455) a base sequence containing bases of
the 449th to 459th positions of the sequence repre-
sented by SEQ ID NO: 18;

[0083] (ca455) a complementary sequence to a base
sequence selected from the base sequences of
(aa455) to (dad55);

[0084] (ac455) a base sequence represented by SEQ
ID NO: 19 as shown in the Sequence Listing;

[0085] (bc455) a modified base sequence obtained by
modifying the sequence represented by (ac455) by
deleting or substituting several bases except for the
base of the 455th position or adding at least one base
thereto;

[0086] (cc455) a base sequence containing bases of
the 441st to 455th positions of the sequence repre-
sented by SEQ ID NO: 19;

[0087] (dc455) a base sequence containing bases of
the 449th to 459th positions of the sequence repre-
sented by SEQ ID NO: 19; and

[0088] (cc455) a complementary sequence to a base
sequence selected from the base sequences of
(ac455) to (dc455).

[0089] The bases sequences represented by SEQ ID
NOs:16, 17, 18, 19, 37, 38, 39, and 40, each include a
promoter region of a human MxA gene. Single nucleopep-
tide polymorphism (SNP) present at the 455th position and
420th position of each of these base sequences is related to
the efficacy of IFN treatment.

[0090] The base sequences of SEQ ID NO: 16-19 are
identical except for the base of the 455th position. The 455th
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position of the sequence of SEQ ID NO: 16 is thymine. The
455th position of the sequence of SEQ ID NO: 17 is guanine.
The 455th position of the sequence represented by SEQ ID
NO: 18 is adenine. The 455th position of the sequence
represented by SEQ ID NO: 19 is cytosine.

[0091] An HCV patient having a nucleic acid sequence
represented by SEQ ID NO: 16 where the 455th position is
thymine is effectively treated with IFN, whereas an HCV
patient lacking such a sequence is not effectively treated
with IFN. To describe more specifically, an HCV patient
(referred to as “G/G homo™) having a homologous zygote
consisting of the nucleic acid sequences of SEQ ID NO: 17
where the 455th position is G is less effectively treated with
IFN, compared to an HCV patient (referred to as “G/T
hetero”) having a heterologous zygote consisting of the
nucleic acid sequence of SEQ ID NO: 16 where the 455th
position is thymine and the nucleic acid sequence of SEQ ID
NO: 17 where the 455th position is guanine, or (and) an
HCV patient having a homologous zygote (referred to as
“T/T homo”) consisting of the nucleic acid sequences of
SEQ ID NO: 17 where the 455th position is thymine.

[0092] Alternatively, compared to an HCV patient of
T/non-T hetero or T/T homo, an HCV patient having a
homologous zygote (referred to as “nonT/non-T homo™) of
promoter regions of an MxA gene where the 455 position is
not thymine is less effectively treated with IFN. Examples of
combinations of non-T/non-T homo are G/G, G/A, G/C,
A/A, A/IC, A/C, and C/C. Examples of combinations of
T/non-T are T/G, T/A, and T/C.

[0093] The base sequences represented by SEQ ID NO:
37-40 are identical except for the base of the 425th position.
The 425th position of SEQ ID NO: 37 is adenine. The 425th
position of the SEQ ID NO: 38 is cytosine. The 425th
position of SEQ ID NO: 39 is thymine. The 425th position
of the SEQ ID NO: 40 is guanine.

[0094] In the probe-immobilized chip of the present inven-
tion, if the base sequence represented by SEQ ID NO: 16
containing an SNP site having thymine, a fragment of the
base sequence or any one of complementary sequences
(at455) to (et455) is used as a second probe (for detecting the
sequence of a nucleic acid derived from an individual), it is
possible to know whether the SNP site of the base sequence
(including the promoter region of a human MxA gene
derived from an individual) is thymine or not before the
treatment. In this way, the efficacy of IFN treatment for the
individual can be estimated.

[0095] If the base of the SNP site of the base sequence
including the promoter region of a human MxA gene of an
HCV patient is determined prior to the IFN treatment, it is
possible to estimate whether IFN effectively acts on the
HCV patient.

[0096] In the probe-immobilized chip of the present inven-
tion, if any one of the base sequence represented by SEQ ID
NO: 17 containing an SNP site of guanine, a fragment of the
base sequence, or any one of complementary sequences
(ag455) to (egd55), the base sequence represented by SEQ
ID NO: 18 containing an SNP site of adenine, a fragment of
the base sequence, or any one of complementary sequences
(2a455) to (ee455), and the base sequence represented by
SEQ ID NO: 19 containing an SNP site having a base of
adenine, a fragment of the base sequence, or any one of
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complementary sequences (ac455) to (ec455), is used as a
second probe for use in detecting a sequence of a nucleic
acid derived from an individual, it is possible to identify the
base of the SNP site of the base sequence including the
promoter region of a human MxA gene derived from an
individual. In this way, the efficacy of IFN treatment for the
individual can be estimated (see Japanese Patent Application
Nos. 2001-62371 and 2001-62372).

[0097] 1In an embodiment wherein the disease is hepatitis
C and the medicinal agent is IFN, a second probe for use in
hybridization to a nucleic acid of an individual, including for
use on a probe-immobilized chip, is a probe selected from
the group consisting of:

[0098] (2a420) a base sequence represented by SEQ
ID NO: 37 of the Sequence Listing;;

[0099] (ba420) a modified base sequence obtained by
modifying the sequence represented by (aa420) by
deleting or substituting several bases except for the
base of the 420th position or adding at least one base
thereto;

[0100] (ca420) a base sequence containing bases of
the 415th to 425th positions of the sequence repre-
sented by SEQ ID NO: 37,

[0101] (da420) a complementary sequence to a base
sequence selected from the base sequences of
(22420) to (cad20);

[0102] (ac420) a base sequence represented by SEQ
ID NO: 38 of the Sequence Listing;

[0103] (bc420) a modified base sequence obtained by
modifying the sequence represented by (ac420) by
deleting or substituting several bases except for the
base of the 420th position or adding at least one base
thereto;

[0104] (cc420) a base sequence containing bases of
the 415th to 425th positions of the sequence repre-
sented by SEQ ID NO: 38;

[0105] (dc420) a complementary sequence to a base
sequence selected from the base sequences of
(ac420) to (cc420);

[0106] (at420) a base sequence represented by SEQ
ID NO: 39 of the Sequence Listing;

[0107] (bt420) a modified base sequence obtained by
modifying the sequence represented by (at420) by
deleting or substituting several bases except for the
base of the 420th position or adding at least one base
thereto;

[0108] (ct420) a base sequence containing bases of
the 415th to 425th positions of the sequence repre-
sented by SEQ ID NO: 39;

[0109] (dt420) a complementary sequence to a base
sequence selected from the base sequences of (at420)
to (ct420);

[0110] (ag420) a base sequence represented by SEQ
ID NO: 40 of the Sequence Listing;

[0111] (bg420) a modified base sequence obtained by
modifying the sequence represented by (ag420) by
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deleting or substituting several bases except for the
base of the 420th position or adding at least one base
thereto;

[0112] (cg420) a base sequence containing bases of
the 415th to 425th positions of the sequence repre-
sented by SEQ ID NO: 40; and

[0113] (dg420) a complementary sequence to a base
sequence seclected from the base sequences of
(2g420) to (cg420).

[0114] An HCV patient having a nucleic acid sequence
represented by SEQ ID NO: 37 where the 425th position is
adenine is effectively treated with IFN, whereas an HCV
patient having no such a sequence of No. 37 is not effec-
tively treated with IFN. The relationship between the
sequence and the efficacy of IFN is almost the same as the
case where the SNP site is present at the 455th position.

[0115] Furthermore, in the case where a disease which has
been confirmed to be effectively treated with IFN is hepatitis
C, the second probe of the present invention may be selected
from the group consisting of sequences (i) to (t) described
below. These sequences (i) to (t) are suitable for determining
the types of MBL-221 and presence of polymorphisms of
codons 52, 54 and 57.

[0116] The sequences of an MBL gene containing MBL-
221 and encoding polymorphisms at codons 52, 54 and 57
is shown in SEQ ID NO: 41 to SEQ ID NO: 56. MBL-221
is present at the 425th position of these sequences.

[0117] Exon 1 starts from the 646th position of each of
these sequences. Codon 52 is present from the 868th to
870th position. Codon 54 is from the 874th to 876th posi-
tion. Codon 57 is the 883rd to 885th position. The SNPs of
codons 52, 54, and 57 are present at the 868th position, the
875th position and the 884th position, respectively.

[0118] (i) Nucleic acid fragments of SEQ ID NO: 41
to SEQ ID NO: 44 cach containing an SNP site of
MBIL-221, and each containing the nucleic acid
sequence corresponding to the 418th to 432nd posi-
tion.

[0119] (j) Nucleic acid fragments of SEQ ID NO: 41
to SEQ ID NO: 44 cach containing an SNP site of
MBL-221 and each containing the nucleic acid
sequence corresponding to the 421st to 430th posi-
tion.

[0120] (k) Complementary sequences of the frag-
ments (i) and (j).

[0121] (1) Nucleic acid fragments of SEQ ID NO: 45
to 56 each containing SNP sites of codons 52, 54 and
57 and each containing the nucleic acid sequence to
the 868th to 885th position, for example, fragments
containing nucleic acids represented by SEQ ID NO:
45 to SEQ ID NO: 56.

[0122] (m)Nucleic acid fragments of SEQ ID NO: 45
to 56 each containing SNP sites of codons 52 and 54
and each containing the nucleic acid sequence cor-
responding to the 868th to 876th position, for
example, fragments containing nucleic acids repre-
sented by SEQ ID NO: 45 to SEQ ID NO: 56.
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[0123] (n) Nucleic acid fragments of SEQ ID NO: 45
to SEQ ID NO: 56 each containing SNP sites of
codons 54 and 57, each containing the nucleic acid
sequence corresponding to the 874th to 885th posi-
tion, for example, fragments containing nucleic acids
represented by SEQ ID NO: 45 to SEQ ID NO: 56.

[0124] (o) Nucleic acid fragments of SEQ ID NO: 45
to SEQ ID NO: 56 each containing an SNP site of
codon 54 and each containing the nucleic acid
sequence corresponding to the 874th to 876th posi-
tion, for example, fragments containing nucleic acids
represented by SEQ ID NO: 45 to SEQ ID NO: 56
and, particularly, fragments containing their 869th to
880th position.

[0125] (p) Nucleic acid fragments of SEQ ID NO: 45
to SEQ ID NO: 56 each containing an SNP site of
codon 52 and each containing a nucleic acid corre-
sponding to the 868th to 870th position, for example,
fragments containing nucleic acids represented by
SEQ ID NO: 45 to SEQ ID NO: 56 and, particularly,
fragments containing the 864th to 873th position of
the sequences.

[0126] (q) Nucleic acid fragments of SEQ ID NO: 45
to SEQ ID NO: 56 each containing an SNP site of
codon 57 and each containing a nucleic acid corre-
sponding to the 883rd to 885th position, for example,
fragments containing nucleic acids represented by
SEQ ID NO: 45 to SEQ ID NO: 56 and, particularly,
fragments containing the 880th to 890th position.

[0127] (r) Nucleic acid fragments of SEQ ID NO: 45
to SEQ ID NO: 56 each containing an SNP site of
codon 54 and each containing a nucleic acid con-
taining the 875th position where the SNP site of
codon 54 is present, for example, fragments contain-
ing nucleic acids represented by SEQ ID NO: 45 to
SEQ ID NO: 56.

[0128] (s) Nucleic acid fragments represented by (1)
to (m) and having a length of 11 to 30 bases.
Preferably, for MBL gene, probe sequence contains
at least 420th to 430th position, 864th to 874th
position, 870th to 880th position and 879th to 889th
position. For MxA gene, probe sequence contains at
least 450th to 460th.

[0129] () Nucleic acid fragments represented by (1)
to (m), which are modified nucleic acids by deleting,
substituting, or adding one to several nucleotides
except for the SNP site.

[0130] In each of sequences of the Sequence List attached
in the text, “N” and “n” represent any one of bases of
adenine, thymine, guanine and cytosine.

[0131] Inthe probe-immobilized chip of the present inven-
tion, a nucleic acid (RNA) expressed by an individual can be
measured by the second probe of the present invention, in
other words, by a probe having the base sequence corre-
sponding to a nucleic acid sequence derived from an indi-
vidual, a fragment thereof, or a complementary sequence of
either the nucleic acid sequence or the fragment. In this case,
the nucleic acid sequence, which is RNA, cDNA, or cRNA,
can be detected or quantified. For example, since the efficacy
of IFN varies depending upon a constitutional predisposition
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of an individual, if a gene expression pattern, that is, the
quantity and quality of an expressed gene, can be measured,
it is possible to estimate the efficacy of IFN when it is
actually administrated.

[0132] According to an aspect of the present invention, a
target disease is not particularly limited. Any disease may be
targeted as long as it can be induced by a pathogenic
microorganism. The present invention encompasses diseases
associated with a pathogenic microorganism. The present
invention also encompasses oncological diseases.

[0133] Forexample, it is possible to predict the efficacy of
IFN treatment against diseases other than hepatitis C, known
to be treated with IFN effectively, such as for example
including but not limited to, infectious diseases caused by
infection with virus such as hepatitis C (A, B, C, D, E, F, G
types) virus, HIV, influenza virus, herpes virus, adenovirus,
human polyomavirus, human papilloma virus, human par-
bovirus, Mumps virus, human rotavirus, enterovirus, Japa-
nese B Encephalitis virus, dengue virus, rubella virus, and
HTLV; and infectious discases caused by infection with
bacteria such as Staphylococcus aureus, hemolytic strepto-
coccus, pathogenic Escherichia coli, enteritis vibrio, Heli-
cobacter pylori, Campylobacter, Vibrio cholerae, dysentery
bacilli, salmonellae, Yelsinia, Neisseria gonorrhoeae, List-
eria, Leptospira, Legionella, spirochete, Mycoplasma pneu-
moniae, rickettsiae, chlamydiae, malaria plasmodia, dysen-
tery amoeba and pathogenic fungi; and diseases caused by
parasites and Eumycetes.

[0134] Furthermore, the efficacy of IFN treatment against
oncological diseases can be estimated. Examples of onco-
logical diseases include hereditary diseases, retinoblastoma,
Wilm’s tumor, familial colonic polyposis, hereditary non
polyposis colon cancer, neurofibromatosis, familial chest
cancer, xeroderma pigmentosum, blain cancer, oral cancer,
esophageal cancer, stomach cancer, colon cancer, liver can-
cer, pancreatic cancer, lung cancer, thyroid cancer, mam-
mary gland tumor, urinary tumor, virilia tumor, muliebria
tumor, skin tumor, osteosarcoma, osteochondrosarcoma,
leukemia, lymphoma, and solid tumor.

[0135] The pathogenic microorganism to be detected in
accordance with the present invention is not particularly
limited. For example, a pathogenic microorganism, for
example, HCV, may be employed in estimating the efficacy
of IFN treatment. However, any pathogenic microorganism
may be used as long as it is associated with the disease which
has been confirmed to be effectively treated with IFN. A
pathogenic microorganism is associated with a disease if it
can be directly or indirectly correlated with the disease, or
with symptoms of the disease.

[0136] Examples of such a pathogenic organism include
viruses such as hepatitis C (A, B, C, D, E, E, G types) virus,
HIV, influenza virus, herpes virus, adenovirus, human
polyomavirus, human papilloma virus, human parbovirus,
Mumps virus, human rotavirus, enterovirus, Japanese B
Encephalitis virus, dengue virus, rubella virus, and HTLV;
and bacteria such as Staphylococcus aureus, hemolytic
streptococcus, pathogenic Escherichia coli, enteritis vibrio,
Helicobacter pylori, Campylobacter, Vibrio cholerae, dys-
entery bacilli, salmonellae, Yelsinia, Neisseria gonorrhoeae,
Listeria, Leptospira, Legionella, a spirochete, Mycoplasma
pneumoniae, rickettsiae, chlamydiae, malaria plasmodia,
dysentery amoeba and pathogenic fungi; parasites; and
Eumycetes.
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[0137] The correlation of efficacy of IFN treatment with a
disease and a gene intrinsic to an individual has been
described by way of example.

[0138] However, the present invention is not limited to the
example.
[0139] In some embodiments, the susceptibility of an

individual to acquired immunodeficiency syndrome (AIDS)
can be predicted from the analysis of the human immuno-
deficiency virus (hereinafter, referred to as “HIV”) present
in the individual and a gene derived from the individual.
Furthermore, the genotype of the HIV gene and/or a copy
thereof (e.g., cDNA) and a specific polymorphism of the
HIV gene are analyzed. Based on the information thus
obtained, the efficacy of the following medicinal agents,
including a protease inhibitor such as ritnavil (RTV) or
saquinavil (SQV) and a reverse transcription inhibitor such
as adifothymine (AZT) or didanoisine (ddl) may be pre-
dicted. In some embodiments, the susceptibility of an indi-
vidual to varicella or zona can be predicted by analyzing the
Varicella Zoster Virus present in the individual and a gene
derived from the individual. Alternatively, the efficacy of an
anti-virus agent such as acyclovil can be analyzed. On the
other hand, if the genotype of an influenza virus, the copy
number of the influenza virus, and the genotype of an
individual are determined, it may be possible to predict the
susceptibility of the individual to influenza and the efficacy
of an anti-virus agent such as Tamifulu. When the nucleic
acid component extracted is HCV-RNA, the HCV-RNA may
be used as a test nucleic acid. Alternatively, HCV-RNA is
converted into cDNA with a reverse transcriptase and there-
after used as a test nucleic acid.

[0140] In the case where a probe capable of detecting a
genotype 1s used, if a plurality of probes corresponding to
different genotypes may be immobilized on the same sub-
strate, accurate detection can be made. The below examples
are intended to illustrate, not limit, the invention.

EXAMPLES

[0141] Example 1 describes a method for extracting
nucleic acid from a human subject.

[0142] 1. Method for Extracting Human Genomic Nucleic
Acid and Viral Genomic Nucleic Acid from Human Patient

[0143] About 3 ml of blood was taken from each HCV
patient and placed in a vacuum blood collecting tube con-
taining EDTA2K. Thereafter, nucleic acid was extracted
from the blood specimen by means of a QlAamp DNA
Blood Midi Kit (manufactured and sold by QIAGEN
GmbH). HCV genomic RNA contained in the obtained
extract was subjected to a reverse transcription reaction.
More specifically, an aliquot was taken from the obtained
extract, to which a Hexa-deoxyribonucleotide mixture
(available from Takara K. K.) and M-MLVReverse Tran-
scriptase (available from Life Technologies Inc.) were used,
and a reaction was allowed to proceed at 42° C. for 30
minutes.

[0144] 2. Study of Extraction Rate when HCV Genomic
RNA is Extracted by Human Genomic Nucleic Acid Extrac-
tion Kit

[0145] When HCV genomic RNA was extracted, serum
was generally used in place of whole blood. After contami-
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nants such as proteins had been removed to the greatest
extent possible, HCV genomic RNA was extracted by using
a guanidine buffer or the like. However, in the method
according to the present invention, HCV genomic RNA is
extracted simultaneously with human genomic DNA. Thus,
the present inventors investigated the extraction rate of HCV
genomic RNA when it is extracted simultaneously with
human genomic DNA from whole blood by means of a
human genomic nucleic acid extraction kit for whole blood.

[0146] Two methods were compared. One was a general
method of extracting an HCV genomic RNA from serum
(100 uL) by using SepeGeneRV-R (available from Sanko
Junyaku K. K.). The other was a method of extracting an
HCV genomic RNA from whole blood by means of a
QIAamp DNA Blood Midi kit (QIAGEN GmbH) which will
be referred to simply as the “QIAamp method. The HCV
genomic RNA extracted by the QIAamp method was further
subjected to a reverse transcriptase reaction as it was and
after being purified by ethanol precipitation. The extraction
rates of the HCV genomic RNA with and without ethanol
precipitation of the QIAamp method were also compared.

[0147] The extraction rates were evaluated by a competi-
tive PCR (K. Chayama et al., J. Gastroenterol. Hepatol. 8,
$40-44, 1993) using the 5'UTR sequence of HCV genomic
RNA. The results are shown in Table 1.

TABLE 1

Comparison between extraction method and
the extraction rate of HCV genomic nucleic acid

Extraction Quantification result
method Purification (copy/ml in blood)
SepeGeneRV-R Performed 1x 10>

QIAamp DNA Kit Not performed 6 x 10%°

QIAamp DNA Kit Performed 6 x 10*°

[0148] From the aforementioned result, it was clear that
the extraction rate of HCV genomic RNA was about 10
times lower by the QIAamp method than by the general
method. It was therefore presumed that HCV RNA is not
extracted by the QIlAamp method from a blood specimen
having an extremely low viral concentration. Therefore, the
QIAamp method was considered unsuitable for the quanti-
tative determination by the probe-immobilized chip of the
present invention. However, if a whole blood specimen
containing viruses at a concentration of 10 copies/ml or
more as measured by the general method is used, it was
suggested that, theoretically, DNA could be simultaneously
extracted with RNA by the QIAamp method. In other words,
it was suggested that viruses are qualitatively determined by
the QIAamp method.

[0149] The sample obtained by performing a reverse tran-
scription reaction as mentioned above were subjected to an
amplification reaction to simultaneously amplify the human
genomic nucleic acid and the HCV genomic RNA contained
therein.

[0150] Primers MxAFO1 and MxARO02 were used for
amplifying the human genomic nucleic acid. Primer nc2 (K.
Chayama et al., J. Gastroenterol. Hapatol. 8, S40-44, 1993,
nt27-45) and primer 33 (Okamoto et al., Jpn. J. Exp. Med 60,
215-222, 1990) were used for amplifying the HCV genomic
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RNA. Amplification was performed in a single tube. The
amplification of the human genomic nucleic acid and HCV
genomic RNA was performed by repeating 50 times a cycle
consisting of a reaction at 94° C. for 30 seconds, a reaction
at 55° C. for 30 seconds, and a reaction at 2° C. for one
second. A pretreatment was performed at 94° C. for 4
minutes before the PCR and a post-treatment was performed
at 72° C. for 7 minutes after the PCR.

[0151] Sequence of Primer:
MxAFOl:  5'-ACACACCCGTTTCCACCCTGGAGAGGCCAG-3'
MxAROZ:  5'-TGCGCAGTGCTGGAGTGCGGCCTCCGCTCT-3"
NC2: 5'-CCT GTG AGG AAC TAG TGT C-3'
33: 5'-GGT GCA CGG TCT ACG AGA CC-3'

[0152] As a result, both the human genomic DNA (size:
610 bp) and the HCV genomic RNA (size: 300 bp) were
amplified. From this, it was demonstrated that the process
from the extraction step of human genomic DNA and virus
genomic RNA to the amplification step of specific regions of
the genomic nucleic acids was simultaneously performed in
the same manner.

[0153] According to the present invention, it is possible to
estimate treatment for a disease simply and quickly by using
a specimen extracted from an individual.

[0154] Furthermore, according to such an embodiment, it
is possible to obtain much information from a single speci-
men taken from an individual. It is therefore possible to
prevent the mixing up of specimens that sometimes happens
during a sample test. Alternatively, when an extremely
hazardous specimen is being handled, it is possible to
prevent the spread of contamination from such a hazardous
specimen compared to the conventional case. At the same
time, the risk of an accident caused by the hazardous
specimen can be minimized.

[0155] Example 2 describes a DNA chip for estimating the
efficacy of IFN treatment In the first place, human chromo-
somal DNA and HCV-RNA were taken out from the blood
specimen of a human patient. A fragment of the human
chromosomal DNA of 135 bp was amplified by use of
primers represented by SEQ ID NO: 20 and SEQ ID NO: 21.
The HCV-RNA was treated with a reverse transcriptase to
prepare cDNA.

[0156] The nucleic acid sample obtained in the aforemen-
tioned step was labeled with FITC by using a kit manufac-
tured and sold by Phamacia Inc.

[0157] FIG. 1 shows a schematic view of a DNA chip
according to Example 2. A substrate 2 is a slide glass coated
with polylysine. On the substrate 2, second probes and first
probes, each being 200 nL, were spotted and dried (in FIG.
1, the first and second probes are shown by reference
numerals 1 to 5). In this case, the sequences represented by
SEQ ID NO: 22, 23, 24, 25 and 26 were used as the second
probe. The sequences represented by SEQ ID NO: 5, 6, and
7 were used as the first probe. Thereafter, the DNA chip was
irradiated with UV rays to immobilize the probes on the
substrate 2. The base sequences of SEQ ID NO: 22-25 were
fragments of the base sequences represented by SEQ ID NO:
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16-19, respectively, each having the SNP site of the 455th
position. The base sequences of SEQ ID NO: 5-7 were
probes used for detecting the genotypes of HCV viruses,
namely, 1, 2, 3 types.

[0158] The nucleic acids labeled with FITC were dis-
solved in a 2xSSC-1 mmol/L EDTA solution. The nucleic
acids thus prepared were placed in a reaction chamber of 20
4L in volume and covered with the probe-immobilized slid
glass. After a reaction was performed at 50° C. for 12 hours,
the probe-immobilized chip was washed twice with a 0.2x
SSC-1 mmol/I. EDTA solution. Thereafter, the intensity of
fluorescence emitted from the slide glass was measured.

[0159] As aresult, only aspot of the probe of SEQ ID NO:
22 emitted a significant level of fluorescence. As a result, the
genotype of MxA-88 derived from a human nucleic acid
and contained in the blood specimen was determined as T/T
homo type. Furthermore, the virus contained in the blood
specimen was determined as type 2 of HCV virus. From the
obtained fluorescent intensity, the virus concentration was
estimated as 106 copies/mL or less. Based on these facts, it
was estimated that IFN would act effectively on the patient
from which the specimen was taken.

[0160] Example 3 describes a PNR chip for estimating the
efficacy of IFN treatment.

[0161] PNA Chip for Estimating the Efficacy of IFN
Treatment
[0162] Human chromosomal DNA and HCV-RNA were

taken from the blood specimen of a human patient. A
fragment of 135 bp of the human chromosomal DNA was
amplified by using primers of SEQ ID NOs: 20 and 21. On
the other hand, the HCV-RNA was treated with a reverse
transcriptase to prepare cDNA. A PCR was performed by
using the cDNA thus obtained as a template and primers
represented by SEQ ID NOs: 10, 11, 12, 13, and 14 (they
were anti-sense primers).

[0163] FIG. 2 shows a schematic view of the PNA chip of
Example 3. A probe-immobilized chip is prepared as fol-
lows. Ten of gold electrodes 13 were patterned on a glass
substrate 12 with connections 14. On the chip, the first PNA
probes and second PNA probes, each being 200 nL, (indi-
cated by reference numerals 7-11 in the figure) were spotted
on the substrate and left them to stand alone for one hour. In
this case, the sequences represented by SEQ ID NOs: 27, 28,
29, 30, and 31 were used as the second PNA probes whose
N terminals had been modified with cysteine. The sequences
represented by SEQ ID NOs: 32, 33, 34, 35 and 36 were
used as the first PNA probes. The base sequences of SEQ ID
NOs: 27-30 are fragments including the sequences repre-
sented by SEQ ID NOs: 16-19 each having the SNP site of
the 455th position of the base sequence. The base sequences
of SEQ ID NOs: 32-36 are used for detecting the genotypes
of HCV viruses, namely 1a, 1b, 2a, 2b, and 3a.

[0164] Subsequently, a specimen was dissolved in a
2xSSC-1 mmol/l. EDTA solution. The resultant solution
was placed in a reaction chamber of 20 uL and covered with
the probe-immobilized chip. After a reaction was performed
at 50° C. for one hour, the probe-immobilized chip was
washed with a 0.2xSSC-1 mmol/L. EDTA solution. To the
chip, 10 gmol/L of Hoechst 33258 solution was added
dropwise. A gold electrode 13, an opposite electrode thereto,
and a reference electrode had been set on the probe-immo-
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bilized chip. An oxidation current from the Hoechst 33258
was measured by applying voltage between the gold elec-
trode and the opposite electrode.

[0165] As a result, it was observed that the currents
obtained from the gold electrodes 13 on which probes
having a sequence represented by SEQ ID NOs: 27, 28 and
34 were immobilized were significantly changed. From this,
the genotype of MxA-88 derived from the human nucleic
acid and contained in the specimen was determined as G/T
hetero. Furthermore, the virus contained in the specimen
was determined as 2a type. Thus, it was estimated that IFN
would effectively act upon the patient from which the
specimen has been taken.

[0166]

[0167] According to the present invention, it is possible to
estimate the effectiveness of IFN treatment for hepatitis C
patient based on an HCV virus type infecting a hepatitis C
patient and based on the genotypes of Mxa-88, Mxa-123,
MBL-221, and codon 54 of a collagen like domain of MBL.

[0168] A method of estimating the efficacy of IFN treat-
ment based on the type of virus and the genotypes of MBL
and MxA is explained with reference to the flowchart shown
in FIG. 3.

[0169] The flowchart for estimating the efficacy of IFN is
started from Step 3a, where a specimen such as a blood
specimen is taken from an individual to be treated with TFN.
If necessary, the specimen thus taken may be purified by
extraction or the like. Subsequently, a virus type and the
genotypes of MXA-88, MxA-123, MBL-211 and codon 54
of an MBL collagen like domain are determined.

[0170] Next, the estimation process goes to Step 3b. If the
virus of type 1 is present in Step 3a, the process goes to Step
3c. If only type 2 is present in Step 3b, the process goes to
Step 3d.

[0171] In Step 3c, by searching Data Table 2 in which the
efficacies of IFN are associated with the genotypes, the
efficacies of IFN corresponding to the MBL and MxA
genotypes determined in Step 3a are determined. As a result,
the efficacy of IFN treatment is estimated. The entire esti-
mation process is thus completed.

[0172] In Step 3d, by scarching Data Table 3 in which the
efficacies of IFN are associated with the genotypes, the
efficacies of IFN corresponding to the MBL and MxA
genotypes determined in Step 34 are determined. As a result,
the efficacy of IFN treatment is estimated. The entire esti-
mation process is thus completed.

[0173] The Data Tables used herein contain data of the
sensitivity to IFN associated with the genotypes.

[0174] Data of the data tables 2 and 3 are listed on Table
2 and 3, respectively. Data Tables 2, 3 and Tables 2, 3 used
herein are shown by way of example. Any Data Table and
Table may be used as long as they show the correlation
between the efficacies of IFN and the genotypes. For
example, Table 2 shows the relationship between the effi-
cacy of IFN and the genotypes of a patient suffering from
type 1 of HCV virus. On the other hand, Table 3 shows the
relationship between the efficacy of IFN and the genotype of
viruses. The table to be used may indicate requisite items of
data alone. Alternatively, the table may include other items

Example 4
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of data in combination with the requisite items of data. In
Steps 3¢ and 34 of Example 4, Tables 2 and 3 are referred

13
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score (simplified numerical value) such as 1, 2, 3, 4 and 5,
as long as it can substantially express the correlation.

TABLE 2
Target Chi
gene Genotype Effective Not effective square P
MBL XB 20 (24%) 65 (76%) 6985 0.008
alone YA 32 (43%) 42 (57%)
MxA(-88)  G/G 16 (21%) 59 (79%)  8.340  0.003
alone G/T, TIT 36 (43%) 48 (57%)
MxA(-123) C/C 21(23%) 70(77%) 8961 0.002
alone C/A, A/IA 31 (46%) 37 (54%)
MBLand  XB-G/G 5(13%) 34(87%) 8124 0.004
MxA(-88)  XB-G/T, XB-T/T, YAG/G, 47 (39%) 73 (61%)
YA-G/T, YAT/T
XB or G/G, (i.e., XB-G/G, 31(26%) 90 (74%) 11546  0.0006
XB-G/T, XB-T/T, YA-G/G)
YA-G/T, YAT/T 21 (55%) 17 (45%)
MELand  XB-C/C 5(11%) 39(89%) 11.283 0.0007
MxA(-123) XB-C/A, XB-A/A, YA-C/C), 47 (11%) 68 (59%)
YA-C/A, YA-A/A
XB or C/C, {i.e., XB-C/C, 36 (27%) 96 (73%)  10.420 0.001
XB-C/A, XB-A/A, YA-C/C)
YA-C/A, YA-A/A 16 (59%) 11 (41%)
MxA(-88)  G/G-C/IC 16 (21%) 59 (19%)  8.340  0.003
and G/G-CIA, G/G-A/A, 36 (43%) 48 (57%)
MxA(-123) G/T-C/C, T/T-C/C, G/T-C/A,
G/T-A/A, TIT-C/A, T/T-A/A
G/G ot C/IC 21(23%) 70(77%)  8.961 0.002
GIT-C/A, GIT-A/A, 31(46%) 37 (54%)
T/T.C/A, T/T-A/A
MBLand  XB-G/G-C/C 5(13%) 34(87%) 8124 0.004
MxA(-88)  XB-G/G-C/A, XB-G/G-A/A,
and XB-G/I-C/C, XB-T/T-C/C,
MxA(-123)  XB-G/T-C/A, XB-G/T-A/A,
XB-T/T-C/A, XB-T/T-A/A,
YA-G/G-C/C, YA-G/G-C/A, 47 (39%) 73 (61%)
YA-G/G-A/A, YA-G/T-C/C,
YA-T/T-C/C, YA-G/T-C/A,
YA-G/T-A/A, YA-T/T-C/A,
YA-T/T-A/A
XB or G/G or C/C 36 (27%) 96 (73%)  11.283  0.0007
YA-G/T-C/A, YA-G/T-A/A, 16 (59%) 11 (41%)
YA-T/T-C/A, YA-T/T-A/A
to as data tables, which have been prepared in advance by [0176]
picking up requisite items of data for respective steps.
However, Tables 2 and 3 may be combined into one. TABLE 3
Alternatively, a Table may indicate items other than the
requisite items of data. To describe more specifically, items Effect of IFN trealment on vimus type
to be listed in a table may be selected as follows. For Bifecti N
. . . cclive on
f:xgmple, th.e table to be used in Step 3¢ may b? sufﬁment. if HOV type %) effective (%) Total
it includes items of “genotypes” of a patient infected with
HCV type 1, “percentages of effective patients” and “per- Type 1 (b) 18 (17) 85 (83) 103
centages of non effective patients”. The table to be used in Type 2 (a/b) 34 (62) 21(38) 55
Step 3d may be sufficient if it includes items of “genotypes Type 1 &2 0 1 1
. o . L Total 52 107 159
of HCV patient type 27, “percentages of effective patients
and “percentages of non effective patients”. However, the
items to be listed in table are not limited to these. A ) ) ) )
performer may arbitrarily select the items to be listed in ~ [0177] If many items of data are investigated according to

table.

[0175] The numerical values shown in Tables 2 and 3
indicate the correspondence of the genotype and IFN sen-
sitivity or IFN efficacy. However, the correspondence of the
genotype and IFN sensitivity is not necessary to be
expressed by the numerical values. The correlation between
the genotype and the efficacy of IFN may be expressed by
any means, for example, symbols such as O, X, and A, and

the present invention, the efficacy of IFN treatment can be
more accurately estimated. Furthermore, if methods and
probe-immobilized chip according to aspects of the present
invention are used, the information about a target nucleic
acid can be collected simply, quickly, and accurately from a
specimen. The aforementioned aspect of the present inven-
tion is described by way of example and therefore will not
limit the present invention.
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[0178] Additional advantages and modifications will
readily occur to those skilled in the art. Therefore, the
invention in its broader aspects is not limited to the specific
details and representative embodiments shown and
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described herein. Accordingly, various modifications may be
made without departing from the spirit or scope of the
general inventive concept as defined by the appended claims
and their equivalents.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 72

<210> SEQ ID NO 1

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Hepatitis C virus

<400> SEQUENCE: 1

ccctgtgagg aactwctgtc t

<210> SEQ ID NO 2

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Hepatitis C virus
<400> SEQUENCE: 2

ggtgcacggt ctacgagacce t

<210> SEQ ID NO 3

<211> LENGTH: 26

<212> TYPE: DNA

<213> ORGANISM: Hepatitis C virus
<400> SEQUENCE: 3

tctagecatg gegttagtry gagtgt
<210> SEQ ID NO 4

<211> LENGTH: 26

<212> TYPE: DNA

<213> ORGANISM: Hepatitis C virus
<400> SEQUENCE: 4

cactcgcaag caccctatca ggcagt
<210> SEQ ID NO 5

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Hepatitis C virus
<400> SEQUENCE: 5

cgctcaatgc ctggagat

<210> SEQ ID NO 6

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Hepatitis C virus

<400> SEQUENCE: 6

cactctatge ccggecat

<210> SEQ ID NO 7

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Hepatitis C virus

21

21

26

26

18

18
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<400>

SEQUENCE: 7

cgctcaatac ccagaaat

<210>
<211>
<212>
<213>

<400>

SEQ ID NO 8

LENGTH: 20

TYPE: DNA

ORGANISM: Hepatitis C virus

SEQUENCE: 8

cgcgegacta ggaagactte

<210>
<211>
<212>
<213>

<400>

SEQ ID NO 9

LENGTH: 20

TYPE: DNA

ORGANISM: Hepatitis C virus

SEQUENCE: 9

cgcgegacge gcaaaactte

<210>
<211>
<212>
<213>

<400>

SEQ ID NO 10

LENGTH: 20

TYPE: DNA

ORGANISM: Hepatitis C virus

SEQUENCE: 10

tgccttgggg ataggctgac

<210>
<211>
<212>
<213>

<400>

SEQ ID NO 11

LENGTH: 20

TYPE: DNA

ORGANISM: Hepatitis C virus

SEQUENCE: 11

gagccatcct gcccaccccea

<210>
<211>
<212>
<213>

<400>

SEQ ID NO 12

LENGTH: 20

TYPE: DNA

ORGANISM: Hepatitis C virus

SEQUENCE: 12

gccccatgaa gggcgagaac

<210>
<211>
<212>
<213>

<400>

SEQ ID NO 13

LENGTH: 20

TYPE: DNA

ORGANISM: Hepatitis C virus

SEQUENCE: 13

accctecgttt ccgtacagag

<210>
<211>
<212>
<213>

<400>

SEQ ID NO 14

LENGTH: 20

TYPE: DNA

ORGANISM: Hepatitis C virus

SEQUENCE: 14

gctgagccca ggaccggtct

<210>

SEQ ID NO 15

18

20

20

20

20

20

20

20
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<211>
<212>
<213>

<400>

LENGTH: 20
TYPE: DNA
ORGANISM: Hepatitis C virus

SEQUENCE: 15

aggaagactt ccgagcggtce 20

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 16

LENGTH: 581

TYPE: DNA

ORGANISM: Homo sapiens

FEATURE:

NAME/KEY: misc feature

LOCATION: (420)..(420)

OTHER INFORMATION: n is one nucleotide selected from a, g, ¢, or t

SEQUENCE: 16

atgagccaga ctccagggag gectagaagt gggcaagggg aaacgggaaa ggaggaagat 60

ggtatgggtg tgcctggtta ggggtgggag tgctggacgg agttcgggac aagagggget 120

ctgcagccat tggcacacaa tgcctgggag tccctgetgg tgctgggatce atcccagtga 180

gccctgggag ggaactgaag acccccaatt accaatgcat ctgttttcaa aaccgacggg 240

gggaaggaca tgcctaggtt caaggatacg tgcaggcttg gatgactccg ggccattagg 300

gagcctcecgg agcaccttga tecctcagacg ggcctgatga aacgagcatc tgattcagea 360

ggcctgggtt cgggecccgag aacctgegtce tcccgegagt tccecgegagg caagtgetgn 420

aggtgcegggg ccaggagcta ggtttegttt ctgcteccecgg agcegeccte agcacagggt 480

ctgtgagttt catttcttcg cecggegeggg geggggetgg gegeggggtg aaagaggcga 540

accgagagcg gaggoccgcac tccagcactg cgcagggace g 581

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 17

LENGTH: 581

TYPE: DNA

ORGANISM: Homo sapiens

FEATURE:

NAME/KEY: misc_feature

LOCATION: (420)..(420)

OTHER INFORMATION: n is any nucleotide selected from a, g, c, or t

SEQUENCE: 17

atgagccaga ctccagggag gcctagaagt gggcaagggg aaacgggaaa ggaggaagat 60

ggtatgggtg tgcctggtta ggggtgggag tgctggacgg agttcgggac aagagggget 120

ctgcagccat tggcacacaa tgcctgggag tccctgectgg tgctgggatc atcccagtga 180

gccctgggag ggaactgaag acccccaatt accaatgcat ctgttttcaa aaccgacggg 240

gggaaggaca tgcctaggtt caaggatacg tgcaggcttg gatgactccg ggccattagg 300

gagcctccgg agcaccttga tcctcagacg ggcctgatga aacgagcatc tgattcagcea 360

ggcctgggtt cgggcccgag aacctgcgtc tcccgecgagt tcccgcecgagg caagtgcetgn 420

aggtgcgggg ccaggagcta ggtttcgttt ctgcgecccgg agccgeccte agcacagggt 480

ctgtgagttt catttcttcg ccggecgeggg gecggggetgg gcgeggggtg aaagaggcga 540

accgagagcg gaggccgcac tccagcactg cgcagggace g 581

<210>
<211>
<212>

SEQ ID NO 18
LENGTH: 581
TYPE: DNA
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-continued

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (420)..(420)

<223> OTHER INFORMATION: n is any nucleotide selected from a, g, ¢, or t
<400> SEQUENCE: 18

atgagccaga ctccagggag gcctagaagt gggcaagggg aaacgggaaa ggaggaagat 60
ggtatgggtg tgcctggtta ggggtgggag tgctggacgg agttcgggac aagagggget 120
ctgcagccat tggcacacaa tgcctgggag tccctgetgg tgctgggatce atcccagtga 180
gccctgggag ggaactgaag acccccaatt accaatgcat ctgttttcaa aaccgacggg 240
gggaaggaca tgcctaggtt caaggatacg tgcaggcttg gatgactccg ggccattagg 300
gagcctccgg agcaccttga tectcagacg ggcctgatga aacgagcatc tgattcagea 360
ggcctgggtt cgggecccgag aacctgegte tcccgegagt tcccgegagg caagtgetgn 420
aggtgcgggg ccaggagcta ggtttegttt ctgcacccgg agcegeccte agcacagggt 480
ctgtgagttt catttctteg cecggegeggg geggggetgg gegeggggtg aaagaggcega 540
accgagagcg gaggccgcac tccagcactg cgcagggacc g 581
<210> SEQ ID NO 19

<211> LENGTH: 581

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (420)..(420)

<223> OTHER INFORMATION: n is any nucleotide selected from a, g, ¢, or t
<400> SEQUENCE: 19

atgagccaga ctccagggag gectagaagt gggcaagggg aaacgggaaa ggaggaagat 60
ggtatgggtg tgcctggtta ggggtgggag tgctggacgg agttcgggac aagagggget 120
ctgcagccat tggcacacaa tgcctgggag tccctgectgg tgctgggatc atcccagtga 180
gccctgggag ggaactgaag acccccaatt accaatgcat ctgttttcaa aaccgacggg 240
gggaaggaca tgcctaggtt caaggatacg tgcaggcttg gatgactccg ggccattagg 300
gagcctccgg agcaccttga tcctcagacg ggcctgatga aacgagcatc tgattcagcea 360
ggcctgggtt cgggcccgag aacctgcgtc tcccgecgagt tcccgcgagg caagtgcetgn 420
aggtgcgggg ccaggagcta ggtttcgttt ctgcccccgg agccgeccte agcacagggt 480
ctgtgagttt catttcttcg ccggecgeggg gecggggetgg gecgecggggtg aaagaggcga 540
accgagagcg gaggccgcac tccagcactg cgcagggacc g 581
<210> SEQ ID NO 20

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 20

aggtgcgggg ccaggagcta gg 22
<210> SEQ ID NO 21

<211> LENGTH: 22

<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
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<400> SEQUENCE: 21
ggccteeget cteogettege ct
<210> SEQ ID NO 22

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 22
tecgtttetge tcceggage

<210> SEQ ID NO 23

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 23
tcogtttetge gecceggage

<210> SEQ ID NO 24

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 24
tcogtttetge ccceggage

<210> SEQ ID NO 25

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 25
tcgtttetge acccggage

<210> SEQ ID NO 26

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 26
cttgtctcgt agctgcagcce

<210> SEQ ID NO 27

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 27
gtttctgctc ccgga

<210> SEQ ID NO 28

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 28

gtttctgcge ccgga

<210> SEQ ID NO 29

22

19

19

19

19

20

15

15
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<211> LENGTH: 15
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 29
gtttctgece ccgga

<210> SEQ ID NO 30

<211> LENGTH: 36

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 30
gtttctgcac ccggaccectg tgaggaactw ctgtet
<210> SEQ ID NO 31

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 31
tgctgtcgat cgcac

<210> SEQ ID NO 32

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Hepatitis C virus

<400> SEQUENCE: 32

cttggggata ggctg

<210> SEQ ID NO 33

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Hepatitis C virus

<400> SEQUENCE: 33

ccatcectgee cacce

<210> SEQ ID NO 34

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Hepatitis C virus
<400> SEQUENCE: 34

ccatgaaggg cgaga

<210> SEQ ID NO 35

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Hepatitis C virus
<400> SEQUENCE: 35

ctcgtttceg tacag

<210> SEQ ID NO 36

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Hepatitis C virus

<400> SEQUENCE: 36

15

36

15

15

15

15

15
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gagcccagga ccggt 15

<210> SEQ ID NO 37

<211> LENGTH: 581

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (455)..(455)

<223> OTHER INFORMATION: n is one nucleotide selected from a, g, ¢, or t
<400> SEQUENCE: 37

atgagccaga ctccagggag gectagaagt gggcaagggg aaacgggaaa ggaggaagat 60
ggtatgggtg tgcctggtta ggggtgggag tgctggacgg agttcgggac aagagggget 120
ctgcagccat tggcacacaa tgcctgggag tccctgetgg tgctgggatce atcccagtga 180
gccctgggag ggaactgaag acccccaatt accaatgcat ctgttttcaa aaccgacggg 240
gggaaggaca tgcctaggtt caaggatacg tgcaggcttg gatgactccg ggccattagg 300
gagcctccgg agcaccttga tectcagacg ggcctgatga aacgagcatc tgattcagea 360
ggcctgggtt cgggecccgag aacctgegtce tcccgegagt tccecgegagg caagtgetgt 420
aggtgcgggg ccaggagcta ggtttegttt ctgenccecgg agcegeccte agcacagggt 480
ctgtgagttt catttcttcg cecggegeggg geggggetgg gegeggggtg aaagaggcga 540
accgagagcg gaggccgcac tccagcactg cgcagggacc g 581
<210> SEQ ID NO 38

<211> LENGTH: 581

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (455)..(455)

<223> OTHER INFORMATION: n is one nucleotide selected from a, g, ¢, or t
<400> SEQUENCE: 38

atgagccaga ctccagggag gectagaagt gggcaagggg aaacgggaaa ggaggaagat 60
ggtatgggtg tgcctggtta ggggtgggag tgctggacgg agttcgggac aagagggget 120
ctgcagccat tggcacacaa tgcctgggag tccctgectgg tgctgggatc atcccagtga 180
gccctgggag ggaactgaag acccccaatt accaatgcat ctgttttcaa aaccgacggg 240
gggaaggaca tgcctaggtt caaggatacg tgcaggcttg gatgactccg ggccattagg 300
gagcctccgg agcaccttga tcctcagacg ggcctgatga aacgagcatc tgattcagcea 360
ggcctgggtt cgggcccgag aacctgcgtc tcccgecgagt tcccgcecgagg caagtgctgg 420
aggtgcgggg ccaggagcta ggtttcgttt ctgcncccgg agccgeccte agcacagggt 480
ctgtgagttt catttcttcg ccggecgeggg gecggggetgg gecgecggggtg aaagaggcga 540
accgagagcg gaggccgcac tccagcactg cgcagggacc g 581
<210> SEQ ID NO 39

<211> LENGTH: 581

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (455)..(455)
<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
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<400> SEQUENCE: 39

atgagccaga ctccagggag gcctagaagt gggcaagggg aaacgggaaa ggaggaagat 60

ggtatgggtg tgcctggtta ggggtgggag tgctggacgg agttcgggac aagaggggcet 120

ctgcagccat tggcacacaa tgcctgggag tccctgetgg tgctgggatce atcccagtga 180
gccctgggag ggaactgaag acccccaatt accaatgcat ctgttttcaa aaccgacggg 240
gggaaggaca tgcctaggtt caaggatacg tgcaggcttg gatgactccg ggccattagg 300
gagcctccgg agcaccttga tectcagacg ggcctgatga aacgagcatc tgattcagea 360
ggcctgggtt cgggecccgag aacctgegte tcccgegagt tcccgegagg caagtgetga 420
aggtgcgggg ccaggagcta ggtttegttt ctgenccecgg agcegeccte agcacagggt 480

ctgtgagttt catttctteg cecggegeggg geggggetgg gegeggggtg aaagaggcega 540

accgagagcg gaggoccgcoac tccagcactg cgcagggace g 581

<210> SEQ ID NO 40

<211> LENGTH: 581

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/XKEY: misc_feature

<222> LOCATION: (455)..(455)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t

<400> SEQUENCE: 40

atgagccaga ctccagggag gectagaagt gggcaagggg aaacgggaaa ggaggaagat 60

ggtatgggtg tgcctggtta ggggtgggag tgctggacgg agttcgggac aagagggget 120
ctgcagccat tggcacacaa tgcctgggag tccctgetgg tgctgggatc atcccagtga 180
gccctgggag ggaactgaag acccccaatt accaatgcat ctgttttcaa aaccgacggg 240
gggaaggaca tgcctaggtt caaggatacg tgcaggcttg gatgactccg ggccattagg 300
gagcctccgg agcaccttga tcctcagacg ggcctgatga aacgagcatc tgattcagcea 360
ggcctgggtt cgggccecgag aacctgegtc tcccgegagt tcccgegagg caagtgetge 420
aggtgcgggg ccaggagcta ggtttcgttt ctgcncccgg agccgeccte agcacagggt 480

ctgtgagttt catttcttcg ccggecgeggg gecggggetgg gcgecggggtg aaagaggcga 540

accgagagcg gaggccgcac tccagcactg cgcagggace g 581

<210> SEQ ID NO 41

<211> LENGTH: 1802

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/XKEY: misc_feature

<222> LOCATION: (96)..(96)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/XKEY: misc feature

<222> LOCATION: (649)..(649)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/XKEY: misc feature

<222> LOCATION: (868)..(868)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/XKEY: misc feature

<222> LOCATION: (875)..(875)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:
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<221> NAME/KEY: misc_feature

<222> LOCATION: (884)..(884)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<400> SEQUENCE: 41

gaattcctge cagaaagtag agaggtattt agcactctge cagggccaac gtagtaagaa 60
atttccagag aaaatgctta cccaggcaag cctgtntaaa acaccaaggg gaagcaaact 120
ccagttaatt ctgggetggg ttggtgacta aggttgaggt tgatctgagg ttgagaccett 180
cctetttgga tcaccagett tcagetcagg gectgecaat gagtaaatga tagttaacag 240
gtcctggagg ggaatcaget gecccagatac aaagatggga ttcaggtgge agatggacce 300
gaagaggaca tggagagaaa gaggaagctc ctacagacac ctgggtttcc actcattete 360
attccctaag ctaacaggca taagccagct ggcaatgcac ggtcccattt gttectcactg 420
ccacggaaag catgtttata gtcttccage agcaacgcca ggtgtctagg cacagatgaa 480
cccetectta ggatccccac tgctcatcat agtgectacce tttgttaaag tactagtcac 540
gcagtgtcac aaggaatgtt tacttttcca aatccccage tagaggccag ggatgggtca 600
tctatttcta tatagcctge acccagattg taggacagag ggcatgctng gtaaatatgt 660
gttcattaac tgagattaac cttccectgag ttttctcaca ccaaggtgag gaccatgtce 720
ctgtttccat cactcecectet cettetecetg agtatggtgg cagegtetta ctcagaaact 780
gtgacctgtg aggatgccca aaagacctgc cctgcagtga ttgcctgtag ctectccagge 840
atcaacggct tcccaggcaa agatgggngt gatgncacca aggnagaaaa gggggaacca 900
ggtacgtgtt gggctgttct gtctectgcaa ttctttacct tccagaggaa actgcctggg 960
gatatgagga gactgatgtc ctatttgagt atatttttct caactatact gtaactcaaa 1020
acagagattc agctcgaatt ccacacagca gtttgtgact aatagttgtc ttgccagcecc 1080
aggaaagtgg cccacaggtc aggccatccc gtgggacaca ggatgaattt ttcttetetg 1140
ggtcattgtc atgtcagacc cctattcact tcagtaggga tggcaccagg ttcaagaggc 1200
caaagaagag atggagtcag caaacaaaca taggttttac tgggggaatc tgtttacagg 1260
gagatccagc agcagtgggc tggacaggag aacaacaact actggtaaaa acaaatgcag 1320
ttaattttca ctttgcaccc tccctgcage aacctccacg tggcaacttt atttcttaag 1380
ttattgctct caggtgcaca ccatacagtt attgagagca gtgctcagaa aggtcagtcc 1440
tgggtcaagg tctcccttct cctgagaagg gattgggcat caaactcttg aagagagaga 1500
gcaagaacat agatattaag tcacatttcc tttgtcttcc aacaggccaa gggctcagag 1560
gcttacaggg cccccectgga aagttgggge ctccaggaaa tccagggect tctgggtcac 1620
caggaccaaa gggccaaaaa ggagaccctg gaaaaagtcc gggtaaggac cccagcaagg 1680
tctgagctga cttcacccag ggttctgaga ccttgagtat ctggtaagag gtgcccecttce 1740
tcctgttecct tcaaaggaag atacccaaat ttgctttctg acccagtgcc ctcagccctce 1800
tc 1802
<210> SEQ ID NO 42

<211> LENGTH: 1802

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/XEY: misc_feature
<222> LOCATION: (96)..(96)
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<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (649)..(649)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (868)..(868)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (875)..(875)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (884)..(884)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<400> SEQUENCE: 42

gaattcctge cagaaagtag agaggtattt agcactctgc cagggccaac gtagtaagaa 60
atttccagag aaaatgctta cccaggcaag cctgtntaaa acaccaaggg gaagcaaact 120
ccagttaatt ctgggetggg ttggtgacta aggttgaggt tgatctgagg ttgagacctt 180
cctetttgga tcaccagett tcagectcagg gectgeccaat gagtaaatga tagttaacag 240
gtcctggagg ggaatcaget gecccagatac aaagatggga ttcaggtgge agatggacce 300
gaagaggaca tggagagaaa gaggaagctc ctacagacac ctgggtttcc actcattcte 360
attccctaag ctaacaggca taagccagct ggcaatgcac ggtcccattt gttectcactg 420
ccaccgaaag catgtttata gtcttccage agcaacgcca ggtgtctagg cacagatgaa 480
cccctectta ggatccccac tgctcatcat agtgectacce tttgttaaag tactagtcac 540
gcagtgtcac aaggaatgtt tacttttcca aatccccagc tagaggccag ggatgggtca 600
tctatttcta tatagcctge acccagattg taggacagag ggcatgctng gtaaatatgt 660
gttcattaac tgagattaac cttccctgag ttttctcaca ccaaggtgag gaccatgtcce 720
ctgtttccat cactccctet ccttetecetg agtatggtgg cagcgtctta ctcagaaact 780
gtgacctgtg aggatgccca aaagacctgc cctgcagtga ttgcctgtag ctectccagge 840
atcaacggct tcccaggcaa agatgggngt gatgncacca aggnagaaaa gggggaacca 900
ggtacgtgtt gggctgttct gtctctgcaa ttctttacct tccagaggaa actgcctggg 960
gatatgagga gactgatgtc ctatttgagt atatttttct caactatact gtaactcaaa 1020
acagagattc agctcgaatt ccacacagca gtttgtgact aatagttgtc ttgccagccc 1080
aggaaagtgg cccacaggtc aggccatccc gtgggacaca ggatgaattt ttcttctctg 1140
ggtcattgtc atgtcagacc cctattcact tcagtaggga tggcaccagg ttcaagaggc 1200
caaagaagag atggagtcag caaacaaaca taggttttac tgggggaatc tgtttacagg 1260
gagatccagc agcagtgggc tggacaggag aacaacaact actggtaaaa acaaatgcag 1320
ttaattttca ctttgcaccc tccctgcage aacctccacg tggcaacttt atttcttaag 1380
ttattgctct caggtgcaca ccatacagtt attgagagca gtgctcagaa aggtcagtcc 1440
tgggtcaagg tctcccttct cctgagaagg gattgggcat caaactcttg aagagagaga 1500
gcaagaacat agatattaag tcacatttcc tttgtcttcc aacaggccaa gggctcagag 1560

gcttacaggg cccccectgga aagttgggge ctccaggaaa tccagggect tcetgggtcac 1620

caggaccaaa gggccaaaaa ggagaccctg gaaaaagtcc gggtaaggac cccagcaagg 1680
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tetgagetga cttcacccag ggttctgaga cettgagtat ctggtaagag gtgecectte 1740
tcctgtteet tcaaaggaag atacccaaat ttgetttctg acccagtgec ctcageccete 1800
tc 1802
<210> SEQ ID NO 43

<211> LENGTH: 1802

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (96)..(96)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (649)..(649)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (868)..(868)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (875)..(875)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (884)..(884)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<400> SEQUENCE: 43

gaattcctge cagaaagtag agaggtattt agcactctgc cagggccaac gtagtaagaa 60
atttccagag aaaatgctta cccaggcaag cctgtntaaa acaccaaggg gaagcaaact 120
ccagttaatt ctgggctggg ttggtgacta aggttgaggt tgatctgagg ttgagacctt 180
cctetttgga tcaccagett tcagectcagg gectgeccaat gagtaaatga tagttaacag 240
gtcctggagg ggaatcagct gecccagatac aaagatggga ttcaggtgge agatggacce 300
gaagaggaca tggagagaaa gaggaagctc ctacagacac ctgggtttcc actcattctce 360
attccctaag ctaacaggca taagccagct ggcaatgcac ggtcccattt gttectcactg 420
ccacagaaag catgtttata gtcttccagc agcaacgcca ggtgtctagg cacagatgaa 480
cccctectta ggatccccac tgctcatcat agtgcctacc tttgttaaag tactagtcac 540
gcagtgtcac aaggaatgtt tacttttcca aatccccagc tagaggccag ggatgggtca 600
tctatttcta tatagcctgc acccagattg taggacagag ggcatgctng gtaaatatgt 660
gttcattaac tgagattaac cttccctgag ttttctcaca ccaaggtgag gaccatgtcce 720
ctgtttccat cactccctet ccttetecetg agtatggtgg cagcgtctta ctcagaaact 780
gtgacctgtg aggatgccca aaagacctgc cctgcagtga ttgcctgtag ctctccagge 840
atcaacggct tcccaggcaa agatgggngt gatgncacca aggnagaaaa gggggaacca 900
ggtacgtgtt gggctgttct gtctctgcaa ttctttacct tccagaggaa actgcctggg 960
gatatgagga gactgatgtc ctatttgagt atatttttct caactatact gtaactcaaa 1020
acagagattc agctcgaatt ccacacagca gtttgtgact aatagttgtc ttgccagccc 1080
aggaaagtgg cccacaggtc aggccatccc gtgggacaca ggatgaattt ttcttctctg 1140

ggtcattgtc atgtcagacc cctattcact tcagtaggga tggcaccagg ttcaagaggc 1200

caaagaagag atggagtcag caaacaaaca taggttttac tgggggaatc tgtttacagg 1260
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gagatccagc agcagtgggc tggacaggag aacaacaact actggtaaaa acaaatgcag 1320
ttaattttca ctttgcaccec tccctgcage aacctccacg tggcaacttt atttcttaag 1380
ttattgetet caggtgcaca ccatacagtt attgagagca gtgctcagaa aggtcagtce 1440
tgggtcaagg tctccettet cetgagaagg gattgggecat caaactcttg aagagagaga 1500
gcaagaacat agatattaag tcacatttcc tttgtcttcc aacaggccaa gggetcagag 1560
gcttacaggg cccccocetgga aagttgggge ctccaggaaa tccagggect tetgggtcac 1620
caggaccaaa gggccaaaaa ggagaccctg gaaaaagtcc gggtaaggac cccagcaagg 1680
tctgagectga cttcacccag ggttctgaga ccttgagtat ctggtaagag gtgeccectte 1740
tcctgttect tcaaaggaag atacccaaat ttgetttetg acccagtgec ctcageccete 1800
tc 1802
<210> SEQ ID NO 44

<211> LENGTH: 1802

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (96)..(96)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (649)..(649)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (868)..(868)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (875)..(875)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (884)..(884)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, c, or t
<400> SEQUENCE: 44

gaattcctgc cagaaagtag agaggtattt agcactctgc cagggccaac gtagtaagaa 60
atttccagag aaaatgctta cccaggcaag cctgtntaaa acaccaaggg gaagcaaact 120
ccagttaatt ctgggctggg ttggtgacta aggttgaggt tgatctgagg ttgagacctt 180
cctctttgga tcaccagectt tcagctcagg gecctgccaat gagtaaatga tagttaacag 240
gtcctggagg ggaatcagct gcccagatac aaagatggga ttcaggtggc agatggaccce 300
gaagaggaca tggagagaaa gaggaagctc ctacagacac ctgggtttcc actcattctce 360
attccctaag ctaacaggca taagccagct ggcaatgcac ggtcccattt gttctcactg 420
ccactgaaag catgtttata gtcttccagc agcaacgcca ggtgtctagg cacagatgaa 480
cccctectta ggatccccac tgctcatcat agtgcctacc tttgttaaag tactagtcac 540
gcagtgtcac aaggaatgtt tacttttcca aatccccagc tagaggccag ggatgggtca 600
tctatttcta tatagcctgc acccagattg taggacagag ggcatgctng gtaaatatgt 660
gttcattaac tgagattaac cttccctgag ttttctcaca ccaaggtgag gaccatgtcce 720

ctgtttccat cactccctet ccttectecetg agtatggtgg cagcgtctta ctcagaaact 780

gtgacctgtg aggatgccca aaagacctgc cctgcagtga ttgcctgtag ctctccagge 840
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atcaacggct tcccaggcaa agatgggngt gatgncacca aggnagaaaa gggggaacca 900
ggtacgtgtt gggctgttct gtctctgcaa ttctttacct tccagaggaa actgcetggg 960
gatatgagga gactgatgtc ctatttgagt atatttttet caactatact gtaactcaaa 1020
acagagattc agctcgaatt ccacacagca gtttgtgact aatagttgtc ttgccagecc 1080
aggaaagtgg cccacaggtc aggccatccc gtgggacaca ggatgaattt ttcttetetg 1140
ggtcattgtc atgtcagacc cctattcact tcagtaggga tggcaccagg ttcaagaggc 1200
caaagaagag atggagtcag caaacaaaca taggttttac tgggggaatc tgtttacagg 1260
gagatccagc agcagtgggc tggacaggag aacaacaact actggtaaaa acaaatgcag 1320
ttaattttca ctttgcaccc tccetgecage aacctccacg tggcaacttt atttcttaag 1380
ttattgectect caggtgcaca ccatacagtt attgagagca gtgctcagaa aggtcagtcce 1440
tgggtcaagg tctccettet cectgagaagg gattgggecat caaactcttg aagagagaga 1500
gcaagaacat agatattaag tcacatttcc tttgtcttcc aacaggccaa gggctcagag 1560
gcttacaggg cccccetgga aagttgggge ctccaggaaa tccagggect tetgggtcac 1620
caggaccaaa gggccaaaaa ggagaccctg gaaaaagtcc gggtaaggac cccagcaagg 1680
tctgagectga cttcacccag ggttctgaga ccttgagtat ctggtaagag gtgeccectte 1740
tcctgttect tcaaaggaag atacccaaat ttgetttectg acccagtgec ctcageccte 1800
te 1802
<210> SEQ ID NO 45

<211> LENGTH: 1802

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (96)..(96)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (649)..(649)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (868)..(868)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, c, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (884)..(884)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, c, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (425)..(425)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, c, or t
<400> SEQUENCE: 45

gaattcctgc cagaaagtag agaggtattt agcactctgc cagggccaac gtagtaagaa 60
atttccagag aaaatgctta cccaggcaag cctgtntaaa acaccaaggg gaagcaaact 120
ccagttaatt ctgggctggg ttggtgacta aggttgaggt tgatctgagg ttgagacctt 180
cctctttgga tcaccagectt tcagctcagg gecctgccaat gagtaaatga tagttaacag 240
gtcctggagg ggaatcagct gcccagatac aaagatggga ttcaggtggc agatggaccce 300

gaagaggaca tggagagaaa gaggaagctc ctacagacac ctgggtttcc actcattctce 360

attccctaag ctaacaggca taagccagct ggcaatgcac ggtcccattt gttctcactg 420
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ccacngaaag catgtttata gtcttccagec agcaacgcca ggtgtctagg cacagatgaa 480
cccectectta ggatcecccac tgctcatcat agtgcctacce tttgttaaag tactagtcac 540
gcagtgtcac aaggaatgtt tacttttcca aatccccage tagaggccag ggatgggtca 600
tctatttcta tatagcctge acccagattg taggacagag ggcatgetng gtaaatatgt 660
gttcattaac tgagattaac cttccectgag ttttctcaca ccaaggtgag gaccatgtcc 720
ctgtttccat cactcecctet cetteteetg agtatggtgg cagegtetta ctcagaaact 780
gtgacctgtg aggatgccca aaagacctgc cctgcagtga ttgcctgtag ctetccagge 840
atcaacggcet tcccaggcaa agatgggngt gatggcacca aggnagaaaa gggggaacca 900
ggtacgtgtt gggctgttct gtctctgecaa ttctttacct tccagaggaa actgcctggg 960
gatatgagga gactgatgtc ctatttgagt atatttttct caactatact gtaactcaaa 1020
acagagattc agctcgaatt ccacacagca gtttgtgact aatagttgtc ttgccagece 1080
aggaaagtgg cccacaggtc aggccatccc gtgggacaca ggatgaattt ttcttectetg 1140
ggtcattgtc atgtcagacc cctattcact tcagtaggga tggcaccagg ttcaagagge 1200
caaagaagag atggagtcag caaacaaaca taggttttac tgggggaatc tgtttacagg 1260
gagatccagc agcagtgggc tggacaggag aacaacaact actggtaaaa acaaatgcag 1320
ttaattttca ctttgcaccc tccectgcage aacctccacg tggcaacttt atttcttaag 1380
ttattgctect caggtgcaca ccatacagtt attgagagca gtgctcagaa aggtcagtcce 1440
tgggtcaagg tctccecttet cectgagaagg gattgggecat caaactcttg aagagagaga 1500
gcaagaacat agatattaag tcacatttcc tttgtcttcc aacaggccaa gggctcagag 1560
gcttacaggg cccccocetgga aagttgggge ctccaggaaa tccagggect tetgggtcac 1620
caggaccaaa gggccaaaaa ggagaccctg gaaaaagtcc gggtaaggac cccagcaagg 1680
tctgagectga cttcacccag ggttctgaga ccttgagtat ctggtaagag gtgecectte 1740
tcctgttecct tcaaaggaag atacccaaat ttgctttctg acccagtgcc ctcagcecctce 1800
te 1802
<210> SEQ ID NO 46

<211> LENGTH: 1802

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (96)..(96)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (425)..(425)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (649)..(649)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (868)..(868)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (884)..(884)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t

<400> SEQUENCE: 46
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gaattcctge cagaaagtag agaggtattt agcactctge cagggccaac gtagtaagaa 60
atttccagag aaaatgctta cccaggcaag cctgtntaaa acaccaaggg gaagcaaact 120

ccagttaatt ctgggectggg ttggtgacta aggttgaggt tgatctgagg ttgagacctt 180
cctetttgga tcaccagett tcagetcagg gectgecaat gagtaaatga tagttaacag 240
gtcctggagg ggaatcagct gcccagatac aaagatggga ttcaggtggce agatggacce 300
gaagaggaca tggagagaaa gaggaagctc ctacagacac ctgggtttcc actcattete 360
attccctaag ctaacaggca taagccagct ggcaatgcac ggtcccattt gttetcactg 420
ccacngaaag catgtttata gtcttccage agcaacgcca ggtgtctagg cacagatgaa 480
ccecctectta ggatccccac tgctcatcat agtgectacce tttgttaaag tactagtcac 540
gcagtgtcac aaggaatgtt tacttttcca aatccccage tagaggccag ggatgggtca 600
tctatttcta tatagcctge acccagattg taggacagag ggcatgectng gtaaatatgt 660
gttcattaac tgagattaac cttccectgag ttttctcaca ccaaggtgag gaccatgtce 720
ctgtttccat cactcecctet cetteteetg agtatggtgg cagegtetta ctcagaaact 780
gtgacctgtg aggatgccca aaagacctgc cctgcagtga ttgcctgtag ctectccagge 840
atcaacggcet tcccaggcaa agatgggngt gatgacacca aggnagaaaa gggggaacca 900
ggtacgtgtt gggctgttct gtctectgcaa ttctttacct tccagaggaa actgcctggg 960
gatatgagga gactgatgtc ctatttgagt atatttttct caactatact gtaactcaaa 1020
acagagattc agctcgaatt ccacacagca gtttgtgact aatagttgtc ttgccagcecc 1080
aggaaagtgg cccacaggtc aggccatccc gtgggacaca ggatgaattt ttcttetetg 1140
ggtcattgtc atgtcagacc cctattcact tcagtaggga tggcaccagg ttcaagaggc 1200
caaagaagag atggagtcag caaacaaaca taggttttac tgggggaatc tgtttacagg 1260
gagatccagc agcagtgggc tggacaggag aacaacaact actggtaaaa acaaatgcag 1320
ttaattttca ctttgcaccc tccctgcage aacctccacg tggcaacttt atttcttaag 1380
ttattgctect caggtgcaca ccatacagtt attgagagca gtgctcagaa aggtcagtcce 1440
tgggtcaagg tctcccttct cctgagaagg gattgggcat caaactcttg aagagagaga 1500
gcaagaacat agatattaag tcacatttcc tttgtcttcc aacaggccaa gggctcagag 1560
gcttacaggg cccccectgga aagttgggge ctccaggaaa tccagggect tctgggtcac 1620
caggaccaaa gggccaaaaa ggagaccctg gaaaaagtcc gggtaaggac cccagcaagg 1680
tctgagctga cttcacccag ggttctgaga ccttgagtat ctggtaagag gtgcccecttce 1740
tcctgttecct tcaaaggaag atacccaaat ttgctttctg acccagtgcc ctcagcecctce 1800
tc 1802
<210> SEQ ID NO 47

<211> LENGTH: 1802

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (96)..(96)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (425)..(425)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:
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<221> NAME/KEY: misc_feature
<222> LOCATION: (649)..(649)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t

<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (868)..(868)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t

<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (884)..(884)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t

<400> SEQUENCE: 47

gaattcctge cagaaagtag agaggtattt agcactctgc cagggccaac gtagtaagaa
atttccagag aaaatgctta cccaggcaag cctgtntaaa acaccaaggg gaagcaaact
ccagttaatt ctgggetggg ttggtgacta aggttgaggt tgatctgagg ttgagacctt
cctetttgga tcaccagett tcagectcagg gectgecaat gagtaaatga tagttaacag
gtcctggagg ggaatcaget gecccagatac aaagatggga ttcaggtgge agatggacce
gaagaggaca tggagagaaa gaggaagctc ctacagacac ctgggtttcc actcattecte
attccctaag ctaacaggca taagccagct ggcaatgcac ggtcccattt gttectcactg
ccacngaaag catgtttata gtcttccage agcaacgcca ggtgtctagg cacagatgaa
cccctectta ggatccccac tgctcatcat agtgectacce tttgttaaag tactagtcac
gcagtgtcac aaggaatgtt tacttttcca aatccccagc tagaggccag ggatgggtca
tctatttcta tatagcctge acccagattg taggacagag ggcatgctng gtaaatatgt
gttcattaac tgagattaac cttccctgag ttttctcaca ccaaggtgag gaccatgtcce
ctgtttccat cactcecectet cettetecetg agtatggtgg cagegtetta ctcagaaact
gtgacctgtg aggatgccca aaagacctgc cctgcagtga ttgcctgtag ctectccagge
atcaacggct tcccaggcaa agatgggngt gatgccacca aggnagaaaa gggggaacca
ggtacgtgtt gggctgttct gtctctgcaa ttctttacct tccagaggaa actgcctggg
gatatgagga gactgatgtc ctatttgagt atatttttct caactatact gtaactcaaa
acagagattc agctcgaatt ccacacagca gtttgtgact aatagttgtc ttgccagccce
aggaaagtgg cccacaggtc aggccatccc gtgggacaca ggatgaattt ttcttctcetg
ggtcattgtc atgtcagacc cctattcact tcagtaggga tggcaccagg ttcaagaggc
caaagaagag atggagtcag caaacaaaca taggttttac tgggggaatc tgtttacagg
gagatccagc agcagtgggc tggacaggag aacaacaact actggtaaaa acaaatgcag
ttaattttca ctttgcaccc tcccectgcage aacctccacg tggcaacttt atttcttaag
ttattgctct caggtgcaca ccatacagtt attgagagca gtgctcagaa aggtcagtcc
tgggtcaagg tctcccttct cctgagaagg gattgggcat caaactcttg aagagagaga
gcaagaacat agatattaag tcacatttcc tttgtcttcc aacaggccaa gggctcagag
gcttacaggg cccccectgga aagttggggc ctccaggaaa tccagggect tectgggtcac
caggaccaaa gggccaaaaa ggagaccctg gaaaaagtcc gggtaaggac cccagcaagg
tctctgaget gacttcacce agggttctga gaccttgagt atctggtaag aggtgcccct
tctcectgtte cttcaaagga agatacccaa atttgctttc tgacccagtg ccctcagcecc

tc

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1802
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<210> SEQ ID NO 48

<211> LENGTH: 1802

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (96)..(96)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (425)..(425)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (649)..(649)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (868)..(868)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (884)..(884)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<400> SEQUENCE: 48

gaattcctge cagaaagtag agaggtattt agcactctgc cagggccaac gtagtaagaa 60
atttccagag aaaatgctta cccaggcaag cctgtntaaa acaccaaggg gaagcaaact 120
ccagttaatt ctgggctggg ttggtgacta aggttgaggt tgatctgagg ttgagacctt 180
cctetttgga tcaccagett tcagectcagg gectgeccaat gagtaaatga tagttaacag 240
gtcctggagg ggaatcagct gecccagatac aaagatggga ttcaggtgge agatggacce 300
gaagaggaca tggagagaaa gaggaagctc ctacagacac ctgggtttcc actcattcte 360
attccctaag ctaacaggca taagccagct ggcaatgcac ggtcccattt gttectcactg 420
ccacngaaag catgtttata gtcttccagc agcaacgcca ggtgtctagg cacagatgaa 480
cccctectta ggatccccac tgctcatcat agtgcctacc tttgttaaag tactagtcac 540
gcagtgtcac aaggaatgtt tacttttcca aatccccagc tagaggccag ggatgggtca 600
tctatttcta tatagcctgc acccagattg taggacagag ggcatgctng gtaaatatgt 660
gttcattaac tgagattaac cttccctgag ttttctcaca ccaaggtgag gaccatgtcc 720
ctgtttccat cactccctet ccttetecetg agtatggtgg cagcgtctta ctcagaaact 780
gtgacctgtg aggatgccca aaagacctgc cctgcagtga ttgcctgtag ctctccagge 840
atcaacggct tcccaggcaa agatgggngt gatgtcacca aggnagaaaa gggggaacca 900
ggtacgtgtt gggctgttct gtctctgcaa ttctttacct tccagaggaa actgcctggg 960
gatatgagga gactgatgtc ctatttgagt atatttttct caactatact gtaactcaaa 1020
acagagattc agctcgaatt ccacacagca gtttgtgact aatagttgtc ttgccagccc 1080
aggaaagtgg cccacaggtc aggccatccc gtgggacaca ggatgaattt ttcttctctg 1140
ggtcattgtc atgtcagacc cctattcact tcagtaggga tggcaccagg ttcaagaggc 1200
caaagaagag atggagtcag caaacaaaca taggttttac tgggggaatc tgtttacagg 1260
gagatccagc agcagtgggc tggacaggag aacaacaact actggtaaaa acaaatgcag 1320
ttaattttca ctttgcaccc tccctgcage aacctccacg tggcaacttt atttcttaag 1380

ttattgctct caggtgcaca ccatacagtt attgagagca gtgctcagaa aggtcagtcc 1440
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tgggtcaagg tctccettet cectgagaagg gattgggcat caaactettg aagagagaga 1500
gcaagaacat agatattaag tcacatttcc tttgtcttcc aacaggccaa gggetcagag 1560
gcttacaggg cccceoetgga aagttgggge ctccaggaaa tccagggect tetgggteac 1620
caggaccaaa gggccaaaaa ggagaccctg gaaaaagtcc gggtaaggac cccagcaagg 1680
tctgagetga cttcacccag ggttctgaga ccttgagtat ctggtaagag gtgecectte 1740
tcctgttect tcaaaggaag atacccaaat ttgetttetg acccagtgec ctcageccete 1800
tc 1802
<210> SEQ ID NO 49

<211> LENGTH: 1802

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (96)..(96)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (425)..(425)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (649)..(649)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (884)..(884)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (875)..(875)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<400> SEQUENCE: 49

gaattcctge cagaaagtag agaggtattt agcactctgc cagggccaac gtagtaagaa 60
atttccagag aaaatgctta cccaggcaag cctgtntaaa acaccaaggg gaagcaaact 120
ccagttaatt ctgggctggg ttggtgacta aggttgaggt tgatctgagg ttgagacctt 180
cctctttgga tcaccagectt tcagctcagg gecctgccaat gagtaaatga tagttaacag 240
gtcctggagg ggaatcagct gcccagatac aaagatggga ttcaggtggc agatggaccce 300
gaagaggaca tggagagaaa gaggaagctc ctacagacac ctgggtttcc actcattctce 360
attccctaag ctaacaggca taagccagct ggcaatgcac ggtcccattt gttctcactg 420
ccacngaaag catgtttata gtcttccagc agcaacgcca ggtgtctagg cacagatgaa 480
cccctectta ggatccccac tgctcatcat agtgcctacc tttgttaaag tactagtcac 540
gcagtgtcac aaggaatgtt tacttttcca aatccccagc tagaggccag ggatgggtca 600
tctatttcta tatagcctgc acccagattg taggacagag ggcatgctng gtaaatatgt 660
gttcattaac tgagattaac cttccctgag ttttctcaca ccaaggtgag gaccatgtcce 720
ctgtttccat cactccctet ccttectecetg agtatggtgg cagcgtctta ctcagaaact 780
gtgacctgtg aggatgccca aaagacctgc cctgcagtga ttgcctgtag ctctccagge 840
atcaacggct tcccaggcaa agatgggcgt gatgncacca aggnagaaaa gggggaacca 900

ggtacgtgtt gggctgttct gtctctgcaa ttctttacct tccagaggaa actgcctggg 960

gatatgagga gactgatgtc ctatttgagt atatttttct caactatact gtaactcaaa 1020
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acagagattc agctcgaatt ccacacagea gtttgtgact aatagttgte ttgecagece 1080
aggaaagtgg cccacaggtc aggccatccc gtgggacaca ggatgaattt ttcttetetg 1140
ggtcattgte atgtcagacc cctattcact tcagtaggga tggcaccagg ttcaagagge 1200
caaagaagag atggagtcag caaacaaaca taggttttac tgggggaatc tgtttacagg 1260
gagatccagc agcagtgggc tggacaggag aacaacaact actggtaaaa acaaatgcag 1320
ttaattttca ctttgcaccc tccetgecage aacctccacg tggcaacttt atttcttaag 1380
ttattgctect caggtgcaca ccatacagtt attgagagca gtgctcagaa aggtcagtcce 1440
tgggtcaagg tctccettet cectgagaagg gattgggecat caaactcttg aagagagaga 1500
gcaagaacat agatattaag tcacatttcc tttgtcttcc aacaggccaa gggctcagag 1560
gcttacaggg cccccetgga aagttgggge ctccaggaaa tccagggect tetgggtcac 1620
caggaccaaa gggccaaaaa ggagaccctg gaaaaagtcc gggtaaggac cccagcaagg 1680
tctgagectga cttcacccag ggttctgaga ccttgagtat ctggtaagag gtgeccectte 1740
tcctgttect tcaaaggaag atacccaaat ttgetttectg acccagtgec ctcageccete 1800
te 1802
<210> SEQ ID NO 50

<211> LENGTH: 1802

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (96)..(96)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (649)..(649)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (875)..(875)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, c, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (884)..(884)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, c, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (425)..(425)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, c, or t
<400> SEQUENCE: 50

gaattcctgc cagaaagtag agaggtattt agcactctgc cagggccaac gtagtaagaa 60
atttccagag aaaatgctta cccaggcaag cctgtntaaa acaccaaggg gaagcaaact 120
ccagttaatt ctgggctggg ttggtgacta aggttgaggt tgatctgagg ttgagacctt 180
cctctttgga tcaccagectt tcagctcagg gecctgccaat gagtaaatga tagttaacag 240
gtcctggagg ggaatcagct gcccagatac aaagatggga ttcaggtggc agatggaccce 300
gaagaggaca tggagagaaa gaggaagctc ctacagacac ctgggtttcc actcattctce 360
attccctaag ctaacaggca taagccagct ggcaatgcac ggtcccattt gttctcactg 420
ccacngaaag catgtttata gtcttccagc agcaacgcca ggtgtctagg cacagatgaa 480

cccctectta ggatccccac tgctcatcat agtgcctacc tttgttaaag tactagtcac 540

gcagtgtcac aaggaatgtt tacttttcca aatccccagc tagaggccag ggatgggtca 600
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tctattteta tatagcctge acccagattg taggacagag ggcatgctng gtaaatatgt 660
gttcattaac tgagattaac cttccectgag ttttctcaca ccaaggtgag gaccatgtcc 720
ctgtttccat cactcectet cettetecetg agtatggtgg cagegtetta ctcagaaact 780
gtgacctgtg aggatgccca aaagacctgc cctgcagtga ttgcctgtag ctetccagge 840
atcaacggct tcccaggcaa agatgggtgt gatgncacca aggnagaaaa gggggaacca 900
ggtacgtgtt gggctgttct gtctctgecaa ttctttacct tccagaggaa actgcctggg 960
gatatgagga gactgatgtc ctatttgagt atatttttct caactatact gtaactcaaa 1020
acagagattc agctcgaatt ccacacagca gtttgtgact aatagttgtc ttgccagece 1080
aggaaagtgg cccacaggtc aggccatccc gtgggacaca ggatgaattt ttcttetetg 1140
ggtcattgtc atgtcagacc cctattcact tcagtaggga tggcaccagg ttcaagagge 1200
caaagaagag atggagtcag caaacaaaca taggttttac tgggggaatc tgtttacagg 1260
gagatccagc agcagtgggc tggacaggag aacaacaact actggtaaaa acaaatgcag 1320
ttaattttca ctttgcaccc tccectgcage aacctccacg tggcaacttt atttecttaag 1380
ttattgctect caggtgcaca ccatacagtt attgagagca gtgctcagaa aggtcagtcce 1440
tgggtcaagg tctccettet cectgagaagg gattgggecat caaactcttg aagagagaga 1500
gcaagaacat agatattaag tcacatttcc tttgtcttcc aacaggccaa gggctcagag 1560
gcttacaggg cccccocetgga aagttgggge ctccaggaaa tccagggect tetgggtcac 1620
caggaccaaa gggccaaaaa ggagaccctg gaaaaagtcc gggtaaggac cccagcaagg 1680
tctgagectga cttcacccag ggttctgaga ccttgagtat ctggtaagag gtgecectte 1740
tcctgttect tcaaaggaag atacccaaat ttgetttectg acccagtgec ctcageccte 1800
te 1802
<210> SEQ ID NO 51

<211> LENGTH: 1802

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (96)..(96)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, c, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (425)..(425)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, c, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (649)..(649)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, c, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (875)..(875)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (884)..(884)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<400> SEQUENCE: 51

gaattcctgc cagaaagtag agaggtattt agcactctgc cagggccaac gtagtaagaa 60

atttccagag aaaatgctta cccaggcaag cctgtntaaa acaccaaggg gaagcaaact 120

ccagttaatt ctgggctggg ttggtgacta aggttgaggt tgatctgagg ttgagacctt 180
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cctetttgga tcaccagett tcagectcagg gectgccaat gagtaaatga tagttaacag 240
gtcctggagg ggaatcagct gcccagatac aaagatggga ttcaggtggce agatggacce 300
gaagaggaca tggagagaaa gaggaagctc ctacagacac ctgggtttcc actcattcete 360
attccctaag ctaacaggca taagccagct ggcaatgcac ggtcccattt gttetcactg 420
ccacngaaag catgtttata gtcttccagc agcaacgcca ggtgtctagg cacagatgaa 480
ccecctectta ggatccccac tgctcatcat agtgectacce tttgttaaag tactagtcac 540
gcagtgtcac aaggaatgtt tacttttcca aatccccage tagaggccag ggatgggtca 600
tctatttcta tatagcctge acccagattg taggacagag ggcatgectng gtaaatatgt 660
gttcattaac tgagattaac cttccectgag ttttectcaca ccaaggtgag gaccatgtcce 720
ctgtttccat cactcecctet cetteteetg agtatggtgg cagegtetta ctcagaaact 780
gtgacctgtg aggatgccca aaagacctgc cctgcagtga ttgcctgtag ctetccagge 840
atcaacggcet tcccaggcaa agatgggagt gatgncacca aggnagaaaa gggggaacca 900
ggtacgtgtt gggctgttct gtctctgcaa ttctttacct tccagaggaa actgcctggg 960
gatatgagga gactgatgtc ctatttgagt atatttttct caactatact gtaactcaaa 1020
acagagattc agctcgaatt ccacacagca gtttgtgact aatagttgtc ttgccagece 1080
aggaaagtgg cccacaggtc aggccatccc gtgggacaca ggatgaattt ttcttetetg 1140
ggtcattgtc atgtcagacc cctattcact tcagtaggga tggcaccagg ttcaagaggc 1200
caaagaagag atggagtcag caaacaaaca taggttttac tgggggaatc tgtttacagg 1260
gagatccagc agcagtgggc tggacaggag aacaacaact actggtaaaa acaaatgcag 1320
ttaattttca ctttgcaccc tccectgcage aacctccacg tggcaacttt atttcttaag 1380
ttattgctect caggtgcaca ccatacagtt attgagagca gtgctcagaa aggtcagtcce 1440
tgggtcaagg tctccecttet cectgagaagg gattgggecat caaactcttg aagagagaga 1500
gcaagaacat agatattaag tcacatttcc tttgtcttcc aacaggccaa gggctcagag 1560
gcttacaggg cccccocetgga aagttgggge ctccaggaaa tccagggect tetgggtcac 1620
caggaccaaa gggccaaaaa ggagaccctg gaaaaagtcc gggtaaggac cccagcaagg 1680
tctgagctga cttcacccag ggttctgaga ccttgagtat ctggtaagag gtgcccecttce 1740
tcctgttecct tcaaaggaag atacccaaat ttgctttctg acccagtgcc ctcagcecctce 1800
tc 1802
<210> SEQ ID NO 52

<211> LENGTH: 1802

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (96)..(96)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (425)..(425)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (875)..(875)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/XEY: misc_feature
<222> LOCATION: (649)..(649)
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<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (884)..(884)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<400> SEQUENCE: 52

gaattcctge cagaaagtag agaggtattt agcactctgc cagggccaac gtagtaagaa 60
atttccagag aaaatgctta cccaggcaag cctgtntaaa acaccaaggg gaagcaaact 120
ccagttaatt ctgggetggg ttggtgacta aggttgaggt tgatctgagg ttgagaccett 180
cctetttgga tcaccagett tcagectcagg gectgecaat gagtaaatga tagttaacag 240
gtcctggagg ggaatcagcet geccagatac aaagatggga ttcaggtgge agatggacce 300
gaagaggaca tggagagaaa gaggaagctc ctacagacac ctgggtttcc actcattecte 360
attccctaag ctaacaggca taagccagct ggcaatgcac ggtcccattt gttectcactg 420
ccacngaaag catgtttata gtcttccage agcaacgcca ggtgtctagg cacagatgaa 480
cccetectta ggatccccac tgctcatcat agtgectacce tttgttaaag tactagtcac 540
gcagtgtcac aaggaatgtt tacttttcca aatccccagc tagaggccag ggatgggtca 600
tctatttcta tatagcctge acccagattg taggacagag ggcatgectng gtaaatatgt 660
gttcattaac tgagattaac cttccctgag ttttctcaca ccaaggtgag gaccatgtcce 720
ctgtttccat cactcecectet cettetecetg agtatggtgg cagegtetta ctcagaaact 780
gtgacctgtg aggatgccca aaagacctgc cctgcagtga ttgcctgtag ctectccagge 840
atcaacggct tcccaggcaa agatgggggt gatgncacca aggnagaaaa gggggaacca 900
ggtacgtgtt gggctgttct gtctectgcaa ttctttacct tccagaggaa actgcctggg 960
gatatgagga gactgatgtc ctatttgagt atatttttct caactatact gtaactcaaa 1020
acagagattc agctcgaatt ccacacagca gtttgtgact aatagttgtc ttgccagcecc 1080
aggaaagtgg cccacaggtc aggccatccc gtgggacaca ggatgaattt ttcttctctg 1140
ggtcattgtc atgtcagacc cctattcact tcagtaggga tggcaccagg ttcaagaggc 1200
caaagaagag atggagtcag caaacaaaca taggttttac tgggggaatc tgtttacagg 1260
gagatccagc agcagtgggc tggacaggag aacaacaact actggtaaaa acaaatgcag 1320
ttaattttca ctttgcaccc tccctgcage aacctccacg tggcaacttt atttcttaag 1380
ttattgctct caggtgcaca ccatacagtt attgagagca gtgctcagaa aggtcagtcc 1440
tgggtcaagg tctcccttct cctgagaagg gattgggcat caaactcttg aagagagaga 1500
gcaagaacat agatattaag tcacatttcc tttgtcttcc aacaggccaa gggctcagag 1560
gcttacaggg cccccectgga aagttgggge ctccaggaaa tccagggect tcetgggtcac 1620
caggaccaaa gggccaaaaa ggagaccctg gaaaaagtcc gggtaaggac cccagcaagg 1680
tctgagctga cttcacccag ggttctgaga ccttgagtat ctggtaagag gtgcccecttce 1740
tcctgttecct tcaaaggaag atacccaaat ttgctttctg acccagtgcc ctcagccctce 1800
tc 1802
<210> SEQ ID NO 53

<211> LENGTH: 1802

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<220> FEATURE:
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<221> NAME/KEY: misc_feature

<222> LOCATION: (96)..(96)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (425)..(425)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (649)..(649)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (868)..(868)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (875)..(875)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<400> SEQUENCE: 53

gaattcctge cagaaagtag agaggtattt agcactctgc cagggccaac gtagtaagaa 60
atttccagag aaaatgctta cccaggcaag cctgtntaaa acaccaaggg gaagcaaact 120
ccagttaatt ctgggctggg ttggtgacta aggttgaggt tgatctgagg ttgagacctt 180
cctetttgga tcaccagett tcagectcagg gectgecaat gagtaaatga tagttaacag 240
gtcctggagg ggaatcagct gecccagatac aaagatggga ttcaggtgge agatggacce 300
gaagaggaca tggagagaaa gaggaagctc ctacagacac ctgggtttcc actcattcte 360
attccctaag ctaacaggca taagccagct ggcaatgcac ggtcccattt gttectcactg 420
ccacngaaag catgtttata gtcttccagc agcaacgcca ggtgtctagg cacagatgaa 480
cccctectta ggatccccac tgctcatcat agtgectacce tttgttaaag tactagtcac 540
gcagtgtcac aaggaatgtt tacttttcca aatccccagc tagaggccag ggatgggtca 600
tctatttcta tatagcctge acccagattg taggacagag ggcatgctng gtaaatatgt 660
gttcattaac tgagattaac cttccctgag ttttctcaca ccaaggtgag gaccatgtcc 720
ctgtttccat cactcecectet cettetecetg agtatggtgg cagegtetta ctcagaaact 780
gtgacctgtg aggatgccca aaagacctgc cctgcagtga ttgcctgtag ctctccagge 840
atcaacggct tcccaggcaa agatgggngt gatgncacca agggagaaaa gggggaacca 900
ggtacgtgtt gggctgttct gtctctgcaa ttctttacct tccagaggaa actgcctggg 960
gatatgagga gactgatgtc ctatttgagt atatttttct caactatact gtaactcaaa 1020
acagagattc agctcgaatt ccacacagca gtttgtgact aatagttgtc ttgccagccc 1080
aggaaagtgg cccacaggtc aggccatccc gtgggacaca ggatgaattt ttcttctctg 1140
ggtcattgtc atgtcagacc cctattcact tcagtaggga tggcaccagg ttcaagaggc 1200
caaagaagag atggagtcag caaacaaaca taggttttac tgggggaatc tgtttacagg 1260
gagatccagc agcagtgggc tggacaggag aacaacaact actggtaaaa acaaatgcag 1320
ttaattttca ctttgcaccc tccctgcage aacctccacg tggcaacttt atttcttaag 1380
ttattgctct caggtgcaca ccatacagtt attgagagca gtgctcagaa aggtcagtcc 1440
tgggtcaagg tctcccttct cctgagaagg gattgggcat caaactcttg aagagagaga 1500

gcaagaacat agatattaag tcacatttcc tttgtcttcc aacaggccaa gggctcagag 1560

gcttacaggg cccccectgga aagttgggge ctccaggaaa tccagggect tcetgggtcac 1620
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caggaccaaa gggccaaaaa ggagaccctg gaaaaagtcc gggtaaggac cccagcaagg 1680
tctgagetga cttcacccag ggttctgaga ccttgagtat ctggtaagag gtgecectte 1740
tectgtteet tcaaaggaag atacccaaat ttgetttetg acccagtgec ctcagecete 1800
tc 1802
<210> SEQ ID NO 54

<211> LENGTH: 1802

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (96)..(96)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (649)..(649)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (425)..(425)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (868)..(868)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (875)..(875)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<400> SEQUENCE: 54

gaattcctge cagaaagtag agaggtattt agcactctgc cagggccaac gtagtaagaa 60
atttccagag aaaatgctta cccaggcaag cctgtntaaa acaccaaggg gaagcaaact 120
ccagttaatt ctgggctggg ttggtgacta aggttgaggt tgatctgagg ttgagacctt 180
cctetttgga tcaccagett tcagectcagg gectgeccaat gagtaaatga tagttaacag 240
gtcctggagg ggaatcagct gcccagatac aaagatggga ttcaggtggc agatggaccce 300
gaagaggaca tggagagaaa gaggaagctc ctacagacac ctgggtttcc actcattcte 360
attccctaag ctaacaggca taagccagct ggcaatgcac ggtcccattt gttctcactg 420
ccacngaaag catgtttata gtcttccagc agcaacgcca ggtgtctagg cacagatgaa 480
cccctectta ggatccccac tgctcatcat agtgcctacc tttgttaaag tactagtcac 540
gcagtgtcac aaggaatgtt tacttttcca aatccccagc tagaggccag ggatgggtca 600
tctatttcta tatagcctgc acccagattg taggacagag ggcatgctng gtaaatatgt 660
gttcattaac tgagattaac cttccctgag ttttctcaca ccaaggtgag gaccatgtcc 720
ctgtttccat cactccctet ccttectecetg agtatggtgg cagcgtctta ctcagaaact 780
gtgacctgtg aggatgccca aaagacctgc cctgcagtga ttgcctgtag ctctccagge 840
atcaacggct tcccaggcaa agatgggngt gatgncacca aggaagaaaa gggggaacca 900
ggtacgtgtt gggctgttct gtctctgcaa ttctttacct tccagaggaa actgcctggg 960
gatatgagga gactgatgtc ctatttgagt atatttttct caactatact gtaactcaaa 1020
acagagattc agctcgaatt ccacacagca gtttgtgact aatagttgtc ttgccagccc 1080

aggaaagtgg cccacaggtc aggccatccc gtgggacaca ggatgaattt ttcttctctg 1140

ggtcattgtc atgtcagacc cctattcact tcagtaggga tggcaccagg ttcaagaggc 1200
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caaagaagag atggagtcag caaacaaaca taggttttac tgggggaatc tgtttacagg 1260
gagatccagc agcagtgggc tggacaggag aacaacaact actggtaaaa acaaatgcag 1320
ttaattttca ctttgcacce tccctgcage aacctccacg tggcaacttt atttcttaag 1380
ttattgctect caggtgcaca ccatacagtt attgagagca gtgctcagaa aggtcagtcce 1440
tgggtcaagg tctccettet cctgagaagg gattgggcat caaactcttg aagagagaga 1500
gcaagaacat agatattaag tcacatttcc tttgtcttcc aacaggccaa gggctcagag 1560
gcttacaggg cccccocetgga aagttgggge ctccaggaaa tccagggect tetgggtcac 1620
caggaccaaa gggccaaaaa ggagaccctg gaaaaagtcc gggtaaggac cccagcaagg 1680
tctgagetga cttcacccag ggttctgaga ccttgagtat ctggtaagag gtgecectte 1740
tcctgttect tcaaaggaag atacccaaat ttgetttectg acccagtgec ctcageccete 1800

te 1802

<210> SEQ ID NO 55

<211> LENGTH: 1802

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/XKEY: misc_feature

<222> LOCATION: (96)..(96)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/XKEY: misc_feature

<222> LOCATION: (425)..(425)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/XKEY: misc_feature

<222> LOCATION: (649)..(649)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/XKEY: misc_feature

<222> LOCATION: (868)..(868)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (875)..(875)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (884)..(884)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, c, or t

<400> SEQUENCE: 55

gaattcctgc cagaaagtag agaggtattt agcactctgc cagggccaac gtagtaagaa 60
atttccagag aaaatgctta cccaggcaag cctgtntaaa acaccaaggg gaagcaaact 120
ccagttaatt ctgggctggg ttggtgacta aggttgaggt tgatctgagg ttgagacctt 180
cctctttgga tcaccagectt tcagctcagg gecctgccaat gagtaaatga tagttaacag 240
gtcctggagg ggaatcagct gcccagatac aaagatggga ttcaggtggc agatggaccce 300
gaagaggaca tggagagaaa gaggaagctc ctacagacac ctgggtttcc actcattctce 360
attccctaag ctaacaggca taagccagct ggcaatgcac ggtcccattt gttctcactg 420
ccacngaaag catgtttata gtcttccagc agcaacgcca ggtgtctagg cacagatgaa 480
cccctectta ggatccccac tgctcatcat agtgcctacc tttgttaaag tactagtcac 540
gcagtgtcac aaggaatgtt tacttttcca aatccccagc tagaggccag ggatgggtca 600

tctatttcta tatagcctgc acccagattg taggacagag ggcatgctng gtaaatatgt 660
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gttcattaac tgagattaac ctteccetgag ttttctcaca ccaaggtgag gaccatgtce 720
ctgtttccat cactcecctet cettetcetg agtatggtgg cagegtctta ctcagaaact 780
gtgacctgtg aggatgccca aaagacctgc cctgcagtga ttgectgtag ctctccagge 840
atcaacggct tcccaggcaa agatgggngt gatgncacca aggtagaaaa gggggaacca 900
ggtacgtgtt gggctgttct gtctctgcaa ttctttacct tccagaggaa actgcetggg 960
gatatgagga gactgatgtc ctatttgagt atatttttct caactatact gtaactcaaa 1020
acagagattc agctcgaatt ccacacagca gtttgtgact aatagttgtc ttgccagecc 1080
aggaaagtgg cccacaggtc aggccatccc gtgggacaca ggatgaattt ttcttectetg 1140
ggtcattgtc atgtcagacc cctattcact tcagtaggga tggcaccagg ttcaagaggc 1200
caaagaagag atggagtcag caaacaaaca taggttttac tgggggaatc tgtttacagg 1260
gagatccagc agcagtgggc tggacaggag aacaacaact actggtaaaa acaaatgcag 1320
ttaattttca ctttgcaccc tccectgcage aacctccacg tggcaacttt atttecttaag 1380
ttattgectect caggtgcaca ccatacagtt attgagagca gtgctcagaa aggtcagtcce 1440
tgggtcaagg tctccecttet cectgagaagg gattgggecat caaactcttg aagagagaga 1500
gcaagaacat agatattaag tcacatttcc tttgtcttcc aacaggccaa gggctcagag 1560
gcttacaggg cccccocetgga aagttgggge ctccaggaaa tccagggect tetgggtcac 1620
caggaccaaa gggccaaaaa ggagaccctg gaaaaagtcc gggtaaggac cccagcaagg 1680
tctgagectga cttcacccag ggttctgaga ccttgagtat ctggtaagag gtgecectte 1740
tcctgttect tcaaaggaag atacccaaat ttgetttectg acccagtgec ctcageccte 1800
te 1802
<210> SEQ ID NO 56

<211> LENGTH: 1802

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (96)..(96)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, c, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (649)..(649)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, c, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (425)..(425)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (868)..(868)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (875)..(875)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<400> SEQUENCE: 56

gaattcctgc cagaaagtag agaggtattt agcactctgc cagggccaac gtagtaagaa 60
atttccagag aaaatgctta cccaggcaag cctgtntaaa acaccaaggg gaagcaaact 120

ccagttaatt ctgggctggg ttggtgacta aggttgaggt tgatctgagg ttgagacctt 180

cctctttgga tcaccagectt tcagctcagg gecctgccaat gagtaaatga tagttaacag 240
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gtcectggagg ggaatcaget gcccagatac aaagatggga ttcaggtgge agatggacce 300
gaagaggaca tggagagaaa gaggaagctc ctacagacac ctgggtttcc actcattcte 360
attccctaag ctaacaggca taagccagct ggcaatgcac ggtcccattt gttcetcactg 420
ccacngaaag catgtttata gtcttccage agcaacgcca ggtgtctagg cacagatgaa 480
cccectectta ggatcecccac tgctcatcat agtgcctacce tttgttaaag tactagtcac 540
gcagtgtcac aaggaatgtt tacttttcca aatccccage tagaggccag ggatgggtca 600
tctatttcta tatagcctge acccagattg taggacagag ggcatgetng gtaaatatgt 660
gttcattaac tgagattaac cttccectgag ttttctcaca ccaaggtgag gaccatgtce 720
ctgtttccat cactcecctet cetteteetg agtatggtgg cagegtetta ctcagaaact 780
gtgacctgtg aggatgccca aaagacctgc cctgcagtga ttgcctgtag ctetccagge 840
atcaacggcet tcccaggcaa agatgggngt gatgncacca aggcagaaaa gggggaacca 900
ggtacgtgtt gggctgttct gtctctgcaa ttctttacct tccagaggaa actgcctggg 960
gatatgagga gactgatgtc ctatttgagt atatttttct caactatact gtaactcaaa 1020
acagagattc agctcgaatt ccacacagca gtttgtgact aatagttgtc ttgccagcecc 1080
aggaaagtgg cccacaggtc aggccatccc gtgggacaca ggatgaattt ttcttectetg 1140
ggtcattgtc atgtcagacc cctattcact tcagtaggga tggcaccagg ttcaagaggc 1200
caaagaagag atggagtcag caaacaaaca taggttttac tgggggaatc tgtttacagg 1260
gagatccagc agcagtgggc tggacaggag aacaacaact actggtaaaa acaaatgcag 1320
ttaattttca ctttgcaccc tccectgcage aacctccacg tggcaacttt atttcttaag 1380
ttattgctect caggtgcaca ccatacagtt attgagagca gtgctcagaa aggtcagtcce 1440
tgggtcaagg tctccecttet cectgagaagg gattgggecat caaactcttg aagagagaga 1500
gcaagaacat agatattaag tcacatttcc tttgtcttcc aacaggccaa gggctcagag 1560
gcttacaggg cccccectgga aagttgggge ctccaggaaa tccagggect tctgggtcac 1620
caggaccaaa gggccaaaaa ggagaccctg gaaaaagtcc gggtaaggac cccagcaagg 1680
tctgagctga cttcacccag ggttctgaga ccttgagtat ctggtaagag gtgcccecttce 1740
tcctgttecct tcaaaggaag atacccaaat ttgctttctg acccagtgcc ctcagcecctce 1800
tc 1802
<210> SEQ ID NO 57

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(1)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (17)..(17)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<400> SEQUENCE: 57

ngtgatggca ccaaggna 18
<210> SEQ ID NO 58

<211> LENGTH: 18
<212> TYPE: DNA
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<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(1)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (17)..(17)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t

<400> SEQUENCE: 58

ngtgatgaca ccaaggna

<210> SEQ ID NO 59

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/XKEY: misc_feature

<222> LOCATION: (1)..(1)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/XKEY: misc_feature

<222> LOCATION: (17)..(17)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t

<400> SEQUENCE: 59

ngtgatgtca ccaaggna

<210> SEQ ID NO 60

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/XKEY: misc_feature

<222> LOCATION: (1)..(1)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/XKEY: misc_feature

<222> LOCATION: (17)..(17)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, c, or t

<400> SEQUENCE: 60

ngtgatgcca ccaaggna

<210> SEQ ID NO 61

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/XKEY: misc_feature

<222> LOCATION: (8)..(8)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, c, or t
<220> FEATURE:

<221> NAME/XKEY: misc_feature

<222> LOCATION: (17)..(17)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t

<400> SEQUENCE: 61

ggtgatgnca ccaaggna

<210> SEQ ID NO 62

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<220> FEATURE:

<221> NAME/XEY: misc_feature
<222> LOCATION: (8)..(8)

18

18

18

18
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<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t

<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (17)..(17)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t

<400> SEQUENCE: 62

agtgatgnca ccaaggna

<210> SEQ ID NO 63

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (8)..(8)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t

<220> FEATURE:
<221> NAME/XKEY: misc_feature
<222> LOCATION: (17)..(17)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t

<400> SEQUENCE: 63

tgtgatgnca ccaaggna

<210> SEQ ID NO 64

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<220> FEATURE:

<221> NAME/XKEY: misc feature
<222> LOCATION: (8)..(8)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t

<220> FEATURE:
<221> NAME/XKEY: misc_feature
<222> LOCATION: (17)..(17)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t

<400> SEQUENCE: 64

cgtgatgnca ccaaggna

<210> SEQ ID NO 65

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(1)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, c, or t

<220> FEATURE:
<221> NAME/XKEY: misc_feature
<222> LOCATION: (8)..(8)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, c, or t

<400> SEQUENCE: 65

ngtgatgnca ccaaggga

<210> SEQ ID NO 66

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<220> FEATURE:

<221> NAME/XKEY: misc_feature
<222> LOCATION: (1)..(1)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t

<220> FEATURE:
<221> NAME/XEY: misc_feature
<222> LOCATION: (8)..(8)

18

18

18

18
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<223>

<400>

OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t

SEQUENCE: 66

ngtgatgnca ccaaggaa 18

<210>
<211>
<212>
<213>
<220>
<221>
<222>

SEQ ID NO 67

LENGTH: 18

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1)..(1)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (8)..(8)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<400> SEQUENCE: 67

ngtgatgnca ccaaggta 18
<210> SEQ ID NO 68

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/XKEY: misc feature

<222> LOCATION: (1)..(1)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<220> FEATURE:

<221> NAME/XKEY: misc feature

<222> LOCATION: (8)..(8)

<223> OTHER INFORMATION: n is a nucleotide selected from a, g, ¢, or t
<400> SEQUENCE: 68

ngtgatgnca ccaaggca 18
<210> SEQ ID NO 69

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 69

acacacccgt ttccaccctg gagaggccag 30
<210> SEQ ID NO 70

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400>

SEQUENCE: 70

tgcgcagtge tggagtgcgg cctccgetet 30

<210>
<211>
<212>
<213>

<400>

SEQ ID NO 71

LENGTH: 19

TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE: 71

cctgtgagga actactgtc 19

<210>
<211>
<212>

SEQ ID NO 72
LENGTH: 20
TYPE: DNA
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<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 72

ggtgcacggt ctacgagacc

20

1. A method for obtaining first information about a nucleic
acid of an individual subject to a specific disease, and second
information about a nucleic acid from a pathogenic micro-
organism present in said individual wherein said pathogenic
organism is associated with the specific disease, comprising:

(a) reacting an extract of nucleic acid from the individual
with a probe-immobilized substrate comprising a first
probe and a second probe, wherein said first probe
detects the presence of a specific nucleic acid sequence
of the pathogenic microorganism, wherein said patho-
genic microorganism is associated withsaid specific
disease, and wherein said second probe detects the
presence of a specific nucleic acid sequence of said
individual; and

(b) obtaining said first information by detecting the pres-
ence of nucleic acid bound to said first probe, if any,
and obtaining said second information by detecting the
presence of nucleic acid bound to said second probe, if
any, resulting from said reaction of (a).

2. The method according to claim 1, wherein said nucleic
acid of said individual is associated with responsiveness to
a treatment for the disease, and wherein the presence of both
said nucleic acid from said pathogenic microorganism and
said nucleic acid from said individual is correlated with
responsiveness to a treatment for the disease.

3. The method of claim 1, further comprising subjecting
said extract of nucleic acid from said individual to ampli-
fication to obtain amplified nucleic acids prior to reacting in
(a).

4. The method according to claim 1, wherein said indi-
vidual is a human.

5. The method according to claim 1, wherein said extract
of nucleic acid is prepared from whole blood.

6. The method according to claim 5, wherein said nucleic
acid from an individual is a human genomic nucleic acid,
and said nucleic acid from said pathogenic microorganism is
a genomic nucleic acid.

7. The method according to claim 1, wherein said nucleic
acid from said individual is human genomic nucleic acid,
said nucleic acid from said pathogenic microorganism is
RNA; and prior to reacting in (a) a reverse transcription
reaction is performed.

8. The method according to claim 3, wherein said nucleic
acid from said individual is a human genomic nucleic acid,
said nucleic acid from said pathogenic microorganism is
RNA; and prior to amplification, a reverse transcription
reaction is performed.

9. The method according to claim 6, wherein said extract
of nucleic acid is obtained by a human genome extraction
kit.

10. The method according to claim 9, wherein said human
genome extraction kit is QlAamp DNA Blood Midi Kit.

11. The method according to claim 1, wherein said
specific disease is hepatitis and said pathogenic microorgan-
ism is hepatitis virus.

12. The method according to claim 3, wherein said
specific disease is hepatitis and said pathogenic microorgan-
ism is hepatitis virus.

13. The method according to claim 11, wherein said first
probe detects a genotype of hepatitis C virus and said second
probe detects a SNP of the MXA promoter region.

14. The method according to claim 11, wherein said first
probe detects a genotype of hepatitis C virus and said second
probe detects a polymorphism of the MBL gene.

15. The method according to claim 11, wherein said first
probe comprises at least one type of base sequence selected
from the group consisting of:

(2) a base sequence selected from the group consisting of
base sequences represented by SEQ ID NO: 1, 2, 3 and
5

(b) a base sequence selected from the group consisting of
base sequences represented by SEQ ID NO: 5, 6, and
7; and

(c) a complementary sequence to a base sequence selected
from (a) and (b), and

said second probe comprises at least one type of base
sequence selected from the group consisting of:

(at455) a base sequence represented by SEQ ID NO: 16
of the list attached;

(bt455) a modified base sequence obtained by modify-
ing the sequence represented by (at455) by deleting
or substituting several bases except for the base of
the 455th position or adding at least one base thereto,

(ct455) a base sequence containing bases of the 441st
to 455th positions of the sequence represented by
SEQ ID NO: 16;

(dt455) a base sequence containing bases of the 449th
to 459th positions of the sequence represented by
SEQ ID NO: 16;

(et455) a complementary sequence to a base sequence
selected from the base sequences of (at455) to
(dt455);

(ag455) a base sequence represented by SEQ ID NO:
17 of the list;

(bg455) a modified base sequence obtained by modi-
fying the sequence represented by (ag455) by delet-
ing or substituting several bases except for the base
of the 455th position or adding at least one base
thereto;
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(cg455) a base sequence containing bases of the 441st
to 455th positions of the sequence represented by
SEQ ID NO: 17,

(dg455) a base sequence containing bases of the 449th
to 459th positions of the sequence represented by
SEQ ID NO: 17,

(eg455) a complementary sequence to a base sequence
selected from the base sequences of (ag455) to
(dgd55);

(aad55) a base sequence represented by SEQ ID NO:
18 of the list;

(bad55) a modified base sequence obtained by modi-
fying the sequence represented by (aa455) by delet-
ing or substituting several bases except for the base
of the 455th position or adding at least one base
thereto;

(ca455) a base sequence containing bases of the 441st
to 455th positions of the sequence represented by
SEQ ID NO: 18;

(da455) a base sequence containing bases of the 449th
to 459th positions of the sequence represented by
SEQ ID NO: 18;

(ea455) a complementary sequence to a base sequence
selected from the base sequences of (aa455) to
(da455);

(ac455) a base sequence represented by SEQ ID NO:
19 of the list;

(bc455) a modified base sequence obtained by modi-
fying the sequence represented by (ac455) by delet-
ing or substituting several bases except for the base
of the 455th position or adding at least one base
thereto;

(cc455) a base sequence containing bases of the 441st
to 455th positions of the sequence represented by
SEQ ID NO: 19;

(dc455) a base sequence containing bases of the 449th
to 459th positions of the sequence represented by
SEQ ID NO: 19;

(ec455) a complementary sequence to a base sequence
selected from the base sequences of (ac455) to
(dc455);

(2a420) a base sequence represented by SEQ ID NO:
37 of the list attached;

(ba420) a modified base sequence obtained by modi-
fying the sequence represented by (aa420) by delet-
ing or substituting several bases except for the base
of the 420th position or adding at least one base
thereto;

(ca420) a base sequence containing bases of the 415th
to 425th positions of the sequence represented by
SEQ ID NO: 37,

(da420) a complementary sequence to a base sequence
selected from the base sequences of (aa420) to
(cad20);

(ac420) a base sequence represented by SEQ ID NO:
38 of the list;

45
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(bc420) a modified base sequence obtained by modi-
tying the sequence represented by (ac420) by delet-
ing or substituting several bases except for the base
of the 420th position or adding at least one base
thereto;

(cc420) a base sequence containing bases of the 415th
to 425th positions of the sequence represented by
SEQ ID NO: 38,

(dc420) a complementary sequence to a base sequence
selected from the base sequences of (ac420) to
(cc420);

(at420) a base sequence represented by SEQ ID NO: 39
of the list;

(bt420) a modified base sequence obtained by modify-
ing the sequence represented by (at420) by deleting
or substituting several bases except for the base of
the 420th position or adding at least one base thereto,

(ct420) a base sequence containing bases of the 415th
to 425th positions of the sequence represented by
SEQ ID NO: 39,

(dt420) a complementary sequence to a base sequence
selected from the base sequences of (at420) to
(ct420);

(ag420) a base sequence represented by SEQ ID NO:
40 of the list attached at a later portion in the text;

(bg420) a modified base sequence obtained by modi-
fying the sequence represented by (ag420) by delet-
ing or substituting several bases except for the base
of the 420th position or adding at least one base
thereto;

(cg420) a base sequence containing bases of the 415th
to 425th positions of the sequence represented by
SEQ ID NO: 40,

(dg420) a complementary sequence to a base sequence
selected from the base sequences of (ag420) to
(cg420);

(ag221) a base sequence represented by SEQ ID NO:
41 of the list attached at a later portion in the text;

(bg221) a modified base sequence obtained by modi-
fying the sequence represented by (ag221) by delet-
ing or substituting several bases except for the base
of the 425th position or adding at least one base
thereto;

(cg221) a base sequence containing bases of the 418th
to 432nd positions of the sequence represented by
SEQ ID NO: 41,

(dg221) a base sequence containing bases of the 421st
to 430th positions of the sequence represented by
SEQ ID NO: 41;

(cg221) a complementary sequence to a base sequence
selected from the base sequences of (ag221) to
(dg221);

(ac221) a base sequence represented by SEQ ID NO:
42 of the list attached at a later portion in the text;

(bc221) a modified base sequence obtained by modi-
tying the sequence represented by (ac221) by delet-
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ing or substituting several bases except for the base
of the 425th position or adding at least one base
thereto;

(cc221) a base sequence containing bases of the 418th
to 432nd positions of the sequence represented by
SEQ ID NO: 42;

(dc221) a base sequence containing bases of the 421st
to 430th positions of the sequence represented by
SEQ ID NO: 42,

(ec221) a complementary sequence to a base sequence
selected from the base sequences of (ac221) to
(dec221);

(aa221) a base sequence represented by SEQ ID NO:
43 of the list attached at a later portion in the text;

(ba221) a modified base sequence obtained by modi-
fying the sequence represented by (aa221) by delet-
ing or substituting several bases except for the base
of the 425th position or adding at least one base
thereto;

(ca221) a base sequence containing bases of the 418th
to 432nd positions of the sequence represented by
SEQ ID NO: 43,

(da221) a base sequence containing bases of the 421st
to 430th positions of the sequence represented by
SEQ ID NO: 43,

(ea221) a complementary sequence to a base sequence
selected from the base sequences of (aa221) to
(da221);

(at21) a base sequence represented by SEQ ID NO: 44
of the list attached at a later portion in the text;

(bt221) a modified base sequence obtained by modify-
ing the sequence represented by (at221) by deleting
or substituting several bases except for the base of
the 425th position or adding at least one base thereto,

(ct221) a base sequence containing bases of the 418th
to 432nd positions of the sequence represented by
SEQ ID NO: 44,

(dt221) a base sequence containing bases of the 421st
to 430th positions of the sequence represented by
SEQ ID NO: 44,

(et221) a complementary sequence to a base sequence
selected from the base sequences of (at221) to
(dt221);

(ag54) a base sequence represented by SEQ ID NO: 45
of the list attached at a later portion in the text;

(bg54) a modified base sequence obtained by modify-
ing the sequence represented by (ag54) by deleting
or substituting several bases except for the base of
the 875th position or adding at least one base thereto,

(cg54) a base sequence containing bases of the 874th to
876th positions of the sequence represented by SEQ
ID NO: 45;

(dg54) a base sequence containing bases of the 869th to
880th positions of the sequence represented by SEQ
ID NO: 45;
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(eg54) a complementary sequence to a base sequence
selected from the base sequences of (ag54) to (dg54);

(aa54) a base sequence represented by SEQ ID NO: 46
of the list attached at a later portion in the text;

(ba54) a modified base sequence obtained by modify-
ing the sequence represented by (aa54) by deleting or
substituting several bases except for the base of the
875th position or adding at least one base thereto;

(ca54) a base sequence containing bases of the 874th to
8706th positions of the sequence represented by SEQ
ID NO: 46;

(da54) a base sequence containing bases of the 869th to
880th positions of the sequence represented by SEQ
ID NO: 46;

(ca54) a complementary sequence to a base sequence
selected from the base sequences of (aa54) to (da54);

(ac54) a base sequence represented by SEQ ID NO: 47
of the list attached at a later portion in the text;

(bc54) a modified base sequence obtained by modify-
ing the sequence represented by (ac54) by deleting or
substituting several bases except for the base of the
875th position or adding at least one base thereto;

(cc54) a base sequence containing bases of the 874th to
876th positions of the sequence represented by SEQ
ID NO: 47;

(dc54) a base sequence containing bases of the 869th to
880th positions of the sequence represented by SEQ
ID NO: 47;

(ec54) a complementary sequence to a base sequence
selected from the base sequences of (ac54) to (dc54);

(at54) a base sequence represented by SEQ ID NO: 48
of the list attached at a later portion in the text;

(bt54) a modified base sequence obtained by modifying
the sequence represented by (ag54) by deleting or
substituting several bases except for the base of the
875th position or adding at least one base thereto;

(ct54) a base sequence containing bases of the 874th to
876th positions of the sequence represented by SEQ
ID NO: 48;

(dt54) a base sequence containing bases of the 869th to
880th positions of the sequence represented by SEQ
ID NO: 48;

(et54) a complementary sequence to a base sequence
selected from the base sequences of (at54) to (dt54);

(ag52-57) a base sequence represented by SEQ ID NO:
45 of the list attached at a later portion in the text;

(bg52-57) a modified base sequence obtained by modi-
fying the sequence represented by (ag52-57) by
deleting or substituting several bases except for the
base of the 875th position or adding at least one base
thereto;

(cg52-57) a base sequence containing bases of the
868th to 885th positions of the sequence represented
by SEQ ID NO: 45;
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(dg52-57) a complementary sequence to a base
sequence selected from the base sequences of (ag52-
57) to (dg52-57);

(aa52-57) a base sequence represented by SEQ ID NO:
46 of the list attached at a later portion in the text;

(ba52-57) a modified base sequence obtained by modi-
fying the sequence represented by (aa52-57) by
deleting or substituting several bases except for the
base of the 875th position or adding at least one base
thereto;

(ca52-57) a base sequence containing bases of the
868th to 885th positions of the sequence represented
by SEQ ID NO: 46;

(da52-57) a complementary sequence to a base
sequence selected from the base sequences of (aa52-
57) to (ca52-57);

(ac52-57) a base sequence represented by SEQ ID NO:
47 of the list attached at a later portion in the text;

(bc52-57) a modified base sequence obtained by modi-
fying the sequence represented by (ac52-57) by
deleting or substituting several bases except for the
base of the 875th position or adding at least one base
thereto;

(cc52-57) a base sequence containing bases of the
868th to 885th positions of the sequence represented
by SEQ ID NO: 47;

(de52-57) a complementary sequence to a base
sequence selected from the base sequences of (ac52-
57) to (cc52-57);

(at52-57) a base sequence represented by SEQ ID NO:
48 of the list attached at a later portion in the text;

(bt532-57) a modified base sequence obtained by modi-
tying the sequence represented by (at52-57) by delet-
ing or substituting several bases except for the base
of the 875th position or adding at least one base
thereto;

(ct52-57) a base sequence containing bases of the 868th
to 885th positions of the sequence represented by
SEQ ID NO: 48; and

(dt52-57) a complementary sequence to a base
sequence selected from the base sequences of (at52-
57) to (dt52-57).
16. A method according to claim 12, wherein said first
probe comprises at least one type of base sequence selected
from the group consisting of:

() a base sequence selected from the group consisting of
base sequences represented by SEQ ID NO: 1,2, 3 and
55

(b) a base sequence selected from the group consisting of
base sequences represented by SEQ ID NO: 5, 6, and
7; and

(c) a complementary sequence to a base sequence selected
from (a) and (b), and

said second probe comprises at least one type of base
sequence selected from the group consisting of:
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(at455) a base sequence represented by SEQ ID NO: 16
of the list attached;

(bt455) a modified base sequence obtained by modify-
ing the sequence represented by (at455) by deleting
or substituting several bases except for the base of
the 455th position or adding at least one base thereto,

(ct455) a base sequence containing bases of the 441st
to 455th positions of the sequence represented by
SEQ ID NO: 16;

(dt455) a base sequence containing bases of the 449th
to 459th positions of the sequence represented by
SEQ ID NO: 16;

(et455) a complementary sequence to a base sequence
selected from the base sequences of (at455) to
(dt455);

(ag455) a base sequence represented by SEQ ID NO:
17 of the list;

(bg455) a modified base sequence obtained by modi-
tying the sequence represented by (ag455) by delet-
ing or substituting several bases except for the base
of the 455th position or adding at least one base
thereto;

(cgd55) a base sequence containing bases of the 441st
to 455th positions of the sequence represented by
SEQ ID NO: 17,

(dg455) a base sequence containing bases of the 449th
to 459th positions of the sequence represented by
SEQ ID NO: 17,

(eg455) a complementary sequence to a base sequence
selected from the base sequences of (agd55) to
(dg455);

(aa455) a base sequence represented by SEQ ID NO:
18 of the list;

(bad455) a modified base sequence obtained by modi-
tying the sequence represented by (aa455) by delet-
ing or substituting several bases except for the base
of the 455th position or adding at least one base
thereto;

(ca455) a base sequence containing bases of the 441st
to 455th positions of the sequence represented by
SEQ ID NO: 18;

(da455) a base sequence containing bases of the 449th
to 459th positions of the sequence represented by
SEQ ID NO: 18§;

(ea455) a complementary sequence to a base sequence
selected from the base sequences of (aad55) to
(da455);

(ac455) a base sequence represented by SEQ ID NO:
19 of the list;

(bc455) a modified base sequence obtained by modi-
fying the sequence represented by (ac455) by delet-
ing or substituting several bases except for the base
of the 455th position or adding at least one base
thereto;
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(cc455) a base sequence containing bases of the 441st
to 455th positions of the sequence represented by
SEQ ID NO: 19;

(dc455) a base sequence containing bases of the 449th
to 459th positions of the sequence represented by
SEQ ID NO: 19;

(ec455) a complementary sequence to a base sequence
selected from the base sequences of (ac455) to

(dcd55);

(aa420) a base sequence represented by SEQ ID NO:
37 of the list attached;

(ba420) a modified base sequence obtained by modi-
fying the sequence represented by (2a420) by delet-
ing or substituting several bases except for the base
of the 420th position or adding at least one base
thereto;

(ca420) a base sequence containing bases of the 415th
to 425th positions of the sequence represented by
SEQ ID NO: 37,

(da420) a complementary sequence to a base sequence
selected from the base sequences of (aa420) to
(cad20);

(ac420) a base sequence represented by SEQ ID NO:
38 of the list;

(bc420) a modified base sequence obtained by modi-
fying the sequence represented by (ac420) by delet-
ing or substituting several bases except for the base
of the 420th position or adding at least one base
thereto;

(cc420) a base sequence containing bases of the 415th
to 425th positions of the sequence represented by
SEQ ID NO: 38;

(dc420) a complementary sequence to a base sequence
selected from the base sequences of (ac420) to
(cc420);

(at420) a base sequence represented by SEQ ID NO: 39
of the list;

(bt420) a modified base sequence obtained by modify-
ing the sequence represented by (at420) by deleting
or substituting several bases except for the base of
the 420th position or adding at least one base thereto,

(ct420) a base sequence containing bases of the 415th
to 425th positions of the sequence represented by
SEQ ID NO: 39;

(dt420) a complementary sequence to a base sequence
selected from the base sequences of (at420) to
(ct420);

(ag420) a base sequence represented by SEQ ID NO:
40 of the list attached at a later portion in the text;

(bg420) a modified base sequence obtained by modi-
fying the sequence represented by (ag420) by delet-
ing or substituting several bases except for the base
of the 420th position or adding at least one base
thereto;

48
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(cg420) a base sequence containing bases of the 415th
to 425th positions of the sequence represented by
SEQ ID NO: 40,

(dg420) a complementary sequence to a base sequence
selected from the base sequences of (ag420) to
(cg420);

(ag221) a base sequence represented by SEQ ID NO:
41 of the list attached at a later portion in the text;

(bg221) a modified base sequence obtained by modi-
fying the sequence represented by (ag221) by delet-
ing or substituting several bases except for the base
of the 425th position or adding at least one base
thereto;

(cg221) a base sequence containing bases of the 418th
to 432nd positions of the sequence represented by
SEQ ID NO: 41,

(dg221) a base sequence containing bases of the 421st
to 430th positions of the sequence represented by
SEQ ID NO: 41,

(eg221) a complementary sequence to a base sequence
selected from the base sequences of (ag221) to
(dg221);

(ac221) a base sequence represented by SEQ ID NO:
42 of the list attached at a later portion in the text;

(bc221) a modified base sequence obtained by modi-
fying the sequence represented by (ac221) by delet-
ing or substituting several bases except for the base
of the 425th position or adding at least one base
thereto;

(cc221) a base sequence containing bases of the 418th
to 432nd positions of the sequence represented by
SEQ ID NO: 42,

(dc221) a base sequence containing bases of the 421st
to 430th positions of the sequence represented by
SEQ ID NO: 42;

(ec221) a complementary sequence to a base sequence
selected from the base sequences of (ac221) to
(de221);

(aa221) a base sequence represented by SEQ ID NO:
43 of the list attached at a later portion in the text;

(ba221) a modified base sequence obtained by modi-
tying the sequence represented by (aa221) by delet-
ing or substituting several bases except for the base
of the 425th position or adding at least one base
thereto;

(ca221) a base sequence containing bases of the 418th
to 432nd positions of the sequence represented by
SEQ ID NO: 43,

(da221) a base sequence containing bases of the 421st
to 430th positions of the sequence represented by
SEQ ID NO: 43,

(ea221) a complementary sequence to a base sequence
selected from the base sequences of (aa22l) to
(da221);

(at2]) a base sequence represented by SEQ ID NO: 44
of the list attached at a later portion in the text;
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(bt221) a modified base sequence obtained by modify-
ing the sequence represented by (at221) by deleting
or substituting several bases except for the base of
the 425th position or adding at least one base thereto;

(ct221) a base sequence containing bases of the 418th
to 432nd positions of the sequence represented by
SEQ ID NO: 44;

(dt221) a base sequence containing bases of the 421st
to 430th positions of the sequence represented by
SEQ ID NO: 44,

(et221) a complementary sequence to a base sequence
selected from the base sequences of (at221) to
(dt221);

(ag54) a base sequence represented by SEQ ID NO: 45
of the list attached at a later portion in the text;

(bg54) a modified base sequence obtained by modify-
ing the sequence represented by (ag54) by deleting
or substituting several bases except for the base of
the 875th position or adding at least one base thereto,

(cg54) a base sequence containing bases of the 874th to
876th positions of the sequence represented by SEQ
ID NO: 45;

(dg54) a base sequence containing bases of the 869th to
880th positions of the sequence represented by SEQ
ID NO: 45;

(eg54) a complementary sequence to a base sequence
selected from the base sequences of (ag54) to (dg54);

(aa54) a base sequence represented by SEQ ID NO: 46
of the list attached at a later portion in the text;

(ba54) a modified base sequence obtained by modify-
ing the sequence represented by (aa54) by deleting or
substituting several bases except for the base of the
875th position or adding at least one base thereto;

(ca54) a base sequence containing bases of the 874th to
876th positions of the sequence represented by SEQ
ID NO: 46;

(da54) a base sequence containing bases of the 869th to
880th positions of the sequence represented by SEQ
ID NO: 6;

(ea54) a complementary sequence to a base sequence
selected from the base sequences of (aa54) to (da54);

(ac54) a base sequence represented by SEQ ID NO: 47
of the list attached at a later portion in the text;

(bc54) a modified base sequence obtained by modify-
ing the sequence represented by (ac54) by deleting or
substituting several bases except for the base of the
875th position or adding at least one base thereto;

(cc54) a base sequence containing bases of the 874th to
876th positions of the sequence represented by SEQ
ID NO: 47,

(dc54) a base sequence containing bases of the 869th to
880th positions of the sequence represented by SEQ
ID NO: 47,

(ec54) a complementary sequence to a base sequence
selected from the base sequences of (ac54) to (dc54);
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(at54) a base sequence represented by SEQ ID NO: 48
of the list attached at a later portion in the text;

(bt54) a modified base sequence obtained by modifying
the sequence represented by (ag54) by deleting or
substituting several bases except for the base of the
875th position or adding at least one base thereto;

(ct54) a base sequence containing bases of the 874th to
876th positions of the sequence represented by SEQ
ID NO: 48;

(dt54) a base sequence containing bases of the 869th to
880th positions of the sequence represented by SEQ
ID NO: 48;

(et54) a complementary sequence to a base sequence
selected from the base sequences of (at54) to (dt54);

(ag52-57) a base sequence represented by SEQ ID NO:
45 of the list attached at a later portion in the text;

(bg52-57) a modified base sequence obtained by modi-
fying the sequence represented by (ag52-57) by
deleting or substituting several bases except for the
base of the 875th position or adding at least one base
thereto;

(cg52-57) a base sequence containing bases of the
868th to 885th positions of the sequence represented
by SEQ ID NO: 45;

(dg52-57) a complementary sequence to a base
sequence selected from the base sequences of (ag52-
57) to (dg52-57);

(aa52-57) a base sequence represented by SEQ ID NO:
46 of the list attached at a later portion in the text;

(ba52-57) a modified base sequence obtained by modi-
fying the sequence represented by (aa52-57) by
deleting or substituting several bases except for the
base of the 875th position or adding at least one base
thereto;

(ca52-57) a base sequence containing bases of the
868th to 885th positions of the sequence represented
by SEQ ID NO: 46;

(da52-57) a complementary sequence to a base
sequence selected from the base sequences of (aa52-
57) to (ca52-57);

(ac52-57) a base sequence represented by SEQ ID NO:
47 of the list attached at a later portion in the text;

(bc52-57) a modified base sequence obtained by modi-
fying the sequence represented by (ac52-57) by
deleting or substituting several bases except for the
base of the 875th position or adding at least one base
thereto;

(cc52-57) a base sequence containing bases of the
868th to 885th positions of the sequence represented
by SEQ ID NO: 47,

(dc52-57) a complementary sequence to a base
sequence selected from the base sequences of (ac52-
57) to (cc52-57);

(at52-57) a base sequence represented by SEQ ID NO:
48 of the list attached at a later portion in the text;



US 2004/0043379 Al

(bt532-57) a modified base sequence obtained by modi-
fying the sequence represented by (at52-57) by delet-
ing or substituting several bases except for the base
of the 875th position or adding at least one base
thereto;

(ct52-57) a base sequence containing bases of the 868th
to 885th positions of the sequence represented by
SEQ ID NO: 48; and

(dt52-57) a complementary sequence to a base
sequence selected from the base sequences of (at52-
57) to (dt52-57).

17. The method according to claim 12, wherein said
amplification is performed by a PCR using a sense strand
represented by at least one base sequence selected from the
group consisting of sequences represented by SEQ ID NO:
8 and 9, and an anti-sense strand represented by at least one
base sequence selected from the group consisting of
sequences represented by SEQ ID NO: 10, 11, 12, 13 and 14.

18. A probe-immobilized substrate, comprising:

a substrate

a first probe immobilized on the substrate for detecting the
presence of a specific nucleic acid of a pathogenic
microorganism, if any, wherein said microorganism is
associated with a specific disease; and

a second probe immobilized on the substrate and having
a different base sequence from that of the first probe,
for detecting the presence of a specific nucleic acid of
an individual, if any, wherein said nucleic acid of said
individual is associated with responsiveness to a treat-
ment for the disease.

19. The probe-immobilized substrate of claim 18, wherein
said pathogenic microorganism is hepatitis C virus and said
medicinal agent is IFN.

20. The probe-immobilized substrate of claim 18, wherein
said nucleic acid of the individual is the promoter region of
MxA.

21. The probe-immobilized substrate of claim 18, wherein
said nucleic acid of the individual is the gene encoding
MBL.

22. The probe-immobilized substrate of claim 18, wherein
said first probe detects a genotype of hepatitis C virus.

23. A probe-immobilized substrate comprising:

a substrate

a first probe comprising at least one sequence selected
from the group consisting of

(a) a base sequence selected from the group consisting
of base sequences represented by SEQ ID NO:1, 2,
3 and 5;

(b) a base sequence selected from the group consisting
of base sequences represented by SEQ ID NO: 5, 6,
and 7; and

(¢) a complementary sequence to a base sequence
selected from (a) and (b), and

a second probe immobilized on the substrate and com-
prising at least one sequence selected from the group
consisting of:

(at455) a base sequence represented by SEQ ID NO:
16;
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(bt455) a modified base sequence obtained by modify-
ing the sequence represented by (at455) by deleting
or substituting several bases except for the base of
the 455th position or adding at least one base thereto;

(ct455) a base sequence containing bases of the 441st
to 455th positions of the sequence represented by
SEQ ID NO: 16;

(dt455) a base sequence containing bases of the 449th
to 459th positions of the sequence represented by
SEQ ID NO: 16;

(et455) a complementary sequence to a base sequence

selected from the base sequences of (at455) to
(dt455);

(ag455) a base sequence represented by SEQ ID NO:
17,

(bg455) a modified base sequence obtained by modi-
fying the sequence represented by (ag455) by delet-
ing or substituting several bases except for the base
of the 455th position or adding at least one base
thereto;

(cg455) a base sequence containing bases of the 441st
to 455th positions of the sequence represented by
SEQ ID NO: 17,

(dg455) a base sequence containing bases of the 449th
to 459th positions of the sequence represented by
SEQ ID NO: 17;

(eg455) a complementary sequence to a base sequence
selected from the base sequences of (ag455) to
(dg455);

(aa455) a base sequence represented by SEQ ID NO:
18;

(ba455) a modified base sequence obtained by modi-
fying the sequence represented by (aa455) by delet-
ing or substituting several bases except for the base
of the 455th position or adding at least one base
thereto;

(ca455) a base sequence containing bases of the 441st
to 455th positions of the sequence represented by
SEQ ID NO: 18;

(da455) a base sequence containing bases of the 449th
to 459th positions of the sequence represented by
SEQ ID NO: 18;

(ea455) a complementary sequence to a base sequence
selected from the base sequences of (aad55) to

(dad55);

(ac455) a base sequence represented by SEQ ID NO:
19;

(bc455) a modified base sequence obtained by modi-
fying the sequence represented by (ac455) by delet-
ing or substituting several bases except for the base
of the 455th position or adding at least one base
thereto;

(cc455) a base sequence containing bases of the 441st
to 455th positions of the sequence represented by
SEQ ID NO: 19;
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(dc455) a base sequence containing bases of the 449th
to 459th positions of the sequence represented by
SEQ ID NO: 19;

(ec455) a complementary sequence to a base sequence
selected from the base sequences of (ac455) to

(dcd55);

(aa420) a base sequence represented by SEQ ID NO:
37;

(ba420) a modified base sequence obtained by modi-
fying the sequence represented by (aa420) by delet-
ing or substituting several bases except for the base
of the 420th position or adding at least one base
thereto;

(ca420) a base sequence containing bases of the 415th
to 425th positions of the sequence represented by
SEQ ID NO: 37,

(da420) a complementary sequence to a base sequence
selected from the base sequences of (aa420) to
(cad20);

(ac420) a base sequence represented by SEQ ID NO:
38;

(bc420) a modified base sequence obtained by modi-
fying the sequence represented by (ac420) by delet-
ing or substituting several bases except for the base
of the 420th position or adding at least one base
thereto;

(cc420) a base sequence containing bases of the 415th
to 425th positions of the sequence represented by
SEQ ID NO: 38;

(dc420) a complementary sequence to a base sequence
selected from the base sequences of (ac420) to
(cc420);

(at420) a base sequence represented by SEQ ID NO:
39;

(bt420) a modified base sequence obtained by modify-
ing the sequence represented by (at420) by deleting
or substituting several bases except for the base of
the 420th position or adding at least one base thereto,

(ct420) a base sequence containing bases of the 415th
to 425th positions of the sequence represented by
SEQ ID NO: 39;

(dt420) a complementary sequence to a base sequence
selected from the base sequences of (at420) to
(ct420);

(ag420) a base sequence represented by SEQ ID NO:
40;

(bg420) a modified base sequence obtained by modi-
fying the sequence represented by (ag420) by delet-
ing or substituting several bases except for the base
of the 420th position or adding at least one base
thereto;

(cg420) a base sequence containing bases of the 415th
to 425th positions of the sequence represented by
SEQ ID NO: 40,
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(dg420) a complementary sequence to a base sequence
selected from the base sequences of (ag420) to
(cg420);

(ag221) a base sequence represented by SEQ ID NO:
41 of the list attached at a later portion in the text;

(bg221) a modified base sequence obtained by modi-
fying the sequence represented by (ag221) by delet-
ing or substituting several bases except for the base
of the 425th position or adding at least one base
thereto;

(cg221) a base sequence containing bases of the 418th
to 432nd positions of the sequence represented by
SEQ ID NO: 41;

(dg221) a base sequence containing bases of the 421st
to 430th positions of the sequence represented by
SEQ ID NO: 41;

(eg221) a complementary sequence to a base sequence
selected from the base sequences of (ag221) to
(dg221);

(ac221) a base sequence represented by SEQ ID NO:
42 of the list attached at a later portion in the text;

(bc221) a modified base sequence obtained by modi-
tying the sequence represented by (ac221) by delet-
ing or substituting several bases except for the base
of the 425th position or adding at least one base
thereto;

(c€221) a base sequence containing bases of the 418th
to 432nd positions of the sequence represented by
SEQ ID NO: 42;

(dec221) a base sequence containing bases of the 421st
to 430th positions of the sequence represented by
SEQ ID NO: 42,

(ec221) a complementary sequence to a base sequence
selected from the base sequences of (ac221) to
(de221);

(aa221) a base sequence represented by SEQ ID NO:
43 of the list attached at a later portion in the text;

(ba221) a modified base sequence obtained by modi-
fying the sequence represented by (aa221) by delet-
ing or substituting several bases except for the base
of the 425th position or adding at least one base
thereto;

(ca221) a base sequence containing bases of the 418th
to 432nd positions of the sequence represented by
SEQ ID NO: 43,

(da221) a base sequence containing bases of the 421st
to 430th positions of the sequence represented by
SEQ ID NO: 43,

(ea221) a complementary sequence to a base sequence
selected from the base sequences of (aa221) to
(da221);

(at221) a base sequence represented by SEQ ID NO: 44
of the list attached at a later portion in the text;

(bt221) a modified base sequence obtained by modify-
ing the sequence represented by (at221) by deleting
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or substituting several bases except for the base of
the 425th position or adding at least one base thereto,

(ct221) a base sequence containing bases of the 418th
to 432nd positions of the sequence represented by
SEQ ID NO: 44;

(dt221) a base sequence containing bases of the 421st
to 430th positions of the sequence represented by
SEQ ID NO: 44,

(et221) a complementary sequence to a base sequence
selected from the base sequences of (at221) to
(dt221);

(ag54) a base sequence represented by SEQ ID NO: 45
of the list attached at a later portion in the text;

(bg54) a modified base sequence obtained by modify-
ing the sequence represented by (ag54) by deleting
or substituting several bases except for the base of
the 875th position or adding at least one base thereto,

(cg54) a base sequence containing bases of the 874th to
876th positions of the sequence represented by SEQ
ID NO: 45;

(dg54) a base sequence containing bases of the 869th to
880th positions of the sequence represented by SEQ
ID NO: 45;

(eg54) a complementary sequence to a base sequence
selected from the base sequences of (ag54) to (dg54);

(aa54) a base sequence represented by SEQ ID NO: 46
of the list attached at a later portion in the text;

(ba54) a modified base sequence obtained by modify-
ing the sequence represented by (aa54) by deleting or
substituting several bases except for the base of the
875th position or adding at least one base thereto;

(ca54) a base sequence containing bases of the 874th to
876th positions of the sequence represented by SEQ
ID NO: 46;

(da54) a base sequence containing bases of the 869th to
880th positions of the sequence represented by SEQ
ID NO: 46;

(ea54) a complementary sequence to a base sequence
selected from the base sequences of (aa54) to (da54);

(ac54) a base sequence represented by SEQ ID NO: 47
of the list attached at a later portion in the text;

(bc54) a modified base sequence obtained by modify-
ing the sequence represented by (ac54) by deleting or
substituting several bases except for the base of the
875th position or adding at least one base thereto;

(cc54) a base sequence containing bases of the 874th to
876th positions of the sequence represented by SEQ
ID NO: 47,

(dc54) a base sequence containing bases of the 869th to
880th positions of the sequence represented by SEQ
ID NO: 47,

(ec54) a complementary sequence to a base sequence
selected from the base sequences of (ac54) to (dc54);

(at54) a base sequence represented by SEQ ID NO: 48
of the list attached at a later portion in the text;
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(bt54) a modified base sequence obtained by modifying
the sequence represented by (ag54) by deleting or
substituting several bases except for the base of the
875th position or adding at least one base thereto;

(ct54) a base sequence containing bases of the 874th to
876th positions of the sequence represented by SEQ
ID NO: 48;

(dt54) a base sequence containing bases of the 869th to
880th positions of the sequence represented by SEQ
ID NO: 48;

(et54) a complementary sequence to a base sequence
selected from the base sequences of (at54) to (dt54);

(ag52-57) a base sequence represented by SEQ ID NO:
45 of the list attached at a later portion in the text;

(bg52-57) a modified base sequence obtained by modi-
fying the sequence represented by (ag52-57) by
deleting or substituting several bases except for the
base of the 875th position or adding at least one base
thereto;

(cg52-57) a base sequence containing bases of the
868th to 885th positions of the sequence represented
by SEQ ID NO: 45;

(dg52-57) a complementary sequence to a base
sequence selected from the base sequences of (ag52-
57) to (dg52-57);

(aa52-57) a base sequence represented by SEQ ID NO:
46 of the list attached at a later portion in the text;

(ba52-57) a modified base sequence obtained by modi-
fying the sequence represented by (aa52-57) by
deleting or substituting several bases except for the
base of the 875th position or adding at least one base
thereto;

(ca52-57) a base sequence containing bases of the
868th to 885th positions of the sequence represented
by SEQ ID NO: 46;

(da52-57) a complementary sequence to a base
sequence selected from the base sequences of (aa52-
57) to (ca52-57);

(ac52-57) a base sequence represented by SEQ ID NO:
47 of the list attached at a later portion in the text;

(be52-57) a modified base sequence obtained by modi-
fying the sequence represented by (ac52-57) by
deleting or substituting several bases except for the
base of the 875th position or adding at least one base
thereto;

(ce52-57) a base sequence containing bases of the
868th to 885th positions of the sequence represented
by SEQ ID NO: 47;

(de52-57) a complementary sequence to a base
sequence selected from the base sequences of (ac52-
57) to (cc52-57);

(at52-57) a base sequence represented by SEQ ID NO:
48 of the list attached at a later portion in the text;

(bt52-57) a modified base sequence obtained by modi-
tying the sequence represented by (at52-57) by delet-
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ing or substituting several bases except for the base
of the 875th position or adding at least one base
thereto;

(ct52-57) a base sequence containing bases of the 868th
to 885th positions of the sequence represented by
SEQ ID NO: 48; and

(dt52-57) a complementary sequence to a base
sequence selected from the base sequences of (at52-
57) to (dt52-57).

24. The probe-immobilized chip according to claim 18,
wherein detection of the presence of the specific nucleic
acids is electrochemically performed.

25. The probe-immobilized chip according to claim 23,
wherein detection of the presence of the specific nucleic
acids is electrochemically performed.

26. A method for determining responsiveness to a treat-
ment for a disease of an individual, wherein the discase is
associated with the presence of a pathogenic microorganism
in the individual, comprising the steps of:

a) reacting an extract of nucleic acids from said individual
with a first nucleic acid probe that hybridizes with
nucleic acid of the pathogenic microorganism, wherein
the pathogenic microorganism is associated with said
disease, and a second nucleic acid probe that hybridizes
with target nucleic acid of said individual, wherein the
target nucleic acid of said individual is associated with
responsiveness to a treatment for a disease of an
individual; and

b) detecting said nucleic acid of said pathogenic micro-
organism that binds to said first nucleic acid probe and
said target nucleic acid of said individual that binds to
said second nucleic acid probe, wherein the presence of
both said nucleic acid of said pathogenic microorgan-
ism that binds to said first nucleic acid probe and said
target nucleic acid of said individual that binds to said
second nucleic acid probe is correlated with respon-
siveness to a treatment for the discase.

27. The method of claim 26, wherein the probes are

immobilized on a substrate.
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28. The method of claim 26, further comprising the step
of amplifying said nucleic acid from said individual prior to
reacting in a).

29. A method for determining susceptibility of an indi-
vidual to disease, comprising the steps of

a) reacting an extract of nucleic acid from said individual
with a first nucleic acid probe that hybridizes with a
nucleic acid of a pathogenic microorganism associated
with the disease and a second nucleic acid probe that
hybridizes with a target nucleic acid of said individual
that is associated with susceptibility to said disease; and

b) detecting said nucleic acid of said pathogenic micro-
organism that binds to said first nucleic acid probe and
said nucleic acid of said individual that binds to said
second nucleic acid probe, wherein the presence of
both said nucleic acid of said pathogenic microorgan-
ism that binds to said first nucleic acid probe and said
nucleic acid of said individual that binds to said second
nucleic acid probe is correlated with susceptibility of
said individual to said disease.

30. The method of claim 29, wherein the probes are

immobilized on a substrate.

31. The method of claim 29, further comprising the step
of amplifying said nucleic acid from said individual prior to
reacting in a).

32. Amethod of preparing a probe-immobilized substrate
comprising a first probe that detects the presence of a
specific nucleic acid of a pathogenic microorganism asso-
ciated with a disease and a second probe that detects the
presence of a specific nucleic acid of an individual that is
associated with responsiveness to a treatment for the dis-
ease, comprising the step of immobilizing the first probe and
the second probe to a substrate.

33. The method of claim 32, wherein said substrate is
selected from the group consisting of a base plate, a porous
material, a micro-titer plate, beads, spherical material, a
granular material, a magnetic material or magnetic beads.
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