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(57) ABSTRACT 

Provided is a method of assessing a potential for development 
of Dravet syndrome with high accuracy, and use thereof. The 
method according to the present invention of assessing a 
potential for development of Dravet syndrome includes, with 
use of a sample taken from a Subject, detecting whether or not 
a mutation is on C-Subunit type 1 of voltage-gated Sodium ion 
channel Na1.1, and detecting whether or not a mutation is on 
C-Subunit type 1 of Voltage-gated calcium ion channel Ca2. 
1. 
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METHOD FOR ASSESSMENT OF 
POTENTIAL FOR DEVELOPMENT OF 

DRAVET SYNDROME AND USE THEREOF 

TECHNICAL FIELD 

0001. The present invention relates to a method for assess 
ing a potential for development of Dravet syndrome, and use 
thereof. 

BACKGROUND ART 

0002 Febrile seizure is a disease that has a high incidence 
rate of approximately 8% in infants. A main symptom of 
febrile seizure is known as a continuation of generalized 
convulsions for 1 to 5 minutes while suffering a fever at or 
over 38°C. caused by a viral or bacterial infection such as a 
cold, or microbism. Most cases offebrile seizure that have an 
onset of between 6 months after birth and around 5 years old 
cure by the time when the patient turns 6 years old. In many 
cases, febrile seizure does not require active treatment. There 
fore, febrile seizure is considered, in principle, as a benign 
disease. 
0003. However, among patients whose onset of febrile 
seizure was under the age of one, other than the patients of the 
benign disease which cease as a regular febrile seizure, there 
are some patients who suffer from convulsions continuously 
even after turning 6 years old, and there are some patients who 
are patients of Dravet syndrome (previously called “Severe 
Myoclonic Epilepsy in Infancy; SMEI), which are patients 
of an intractable epilepsy disease. 
0004. The patients of Dravet syndrome are triggered in the 
onset of convulsions under the age of one. An average age of 
the onset of convulsions for patients of Dravet syndrome is 4 
months to 6 months after birth. An incipient seizure of con 
Vulsion for a patient of Dravet syndrome is generally a sys 
temic or a unilateral tonic-clonic or clonic convulsion, and 
during infancy, may lead to status epilepticus. Moreover, this 
convulsion seizure is easily induced by fever or bathing. 
0005 Conventionally, febrile seizure was diagnosed and 
treated by a general pediatrician or a family doctor, and 
Dravet syndrome is also diagnosed based on clinical Symp 
toms characteristic of Dravet syndrome Such as convulsion 
seizure or the like. However, by the time the patients of Dravet 
syndrome turn two to three years old, that is around when the 
clinical symptoms of Dravet syndrome have all appeared, 
these patients would have suffered repetitive convulsions 
many times and would often have had experienced critical 
conditions such as status epilepticus or the like. Hence, it is 
necessary to develop a diagnosis method that enables detec 
tion of Dravet syndrome in its possible earliest stage by a 
general pediatrician or family doctor, who is engaged in pri 
mary medical care. Detection of Dravet syndrome at an ear 
lier stage would allow for the patent to see an epilepsy spe 
cialist in advance, which would allow for preventing the 
patient from reaching a critical condition. 
0006 Recently, it has been reported that 30% to 80% of 
Dravet syndrome patients find missense mutation (mutation 
causing a Substitution of an amino acid) and nonsense muta 
tion (mutation causing protein synthesis to stop in an incom 
plete state) on a SCN1A gene that encodes a Voltage-gated 
sodium ion channel Na1.1 C.-subunit type 1 (see Non Patent 
Literature 1 and 2). From Such a point in view, attempts have 
been made to examine abnormalities in the SCN1A gene to 
diagnose Dravet syndrome on the basis of genes. 

Feb. 7, 2013 

0007 For example, Patent Literatures 1 to 4 disclose that 
mutation of the SCN1A gene is related to SMEI. Moreover, 
Patent Literatures 1 to 4 disclose that SMEI can be diagnosed 
by use of the mutation of the SCN1A gene as an indicator. 
0008 More specifically, Patent Literature 1 discloses the 
diagnosis of SMEI by assessing a plurality of mutations on 
the SCN1A gene that relate to SMEI, as a whole. 
0009 Patent Literature 2 discloses the diagnosis of SMEI 
performed by detecting a presence of a mutation that fre 
quently occurs on the SCN1A gene of a nerve that is affected 
by SMEI. 
0010 Patent Literatures 3 and 4 disclose a method of 
diagnosing epilepsy syndromes including SMEI and Syn 
dromes associated with SMEI, by detecting a change in the 
SCN1A gene and confirming whether that change is known as 
being related to SMEI or a syndrome associated with SMEI or 
is known as not being related to SMEI or a syndrome associ 
ated with SMEI. 
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SUMMARY OF INVENTION 

Technical Problem 

0018. As described above, the mutation on the SCN1A 
gene is found in an extremely large number of Dravet Syn 
drome patients (30% to 80%). However, it is becoming 
revealed that the presence of a mutation on the SCN1A gene 
does not necessarily mean that the symptoms of Dravet Syn 
drome would appear. 
0019 For example, Non Patent Literature 3 reports that 
not just the patients of the intractable Dravet syndrome, but 
also patients offebrile seizure and patients with a certain kind 
of benign epilepsy (e.g. GEFS+ (Generalized epilepsy with 
febrile seizure plus)) have a mutation on the SCN1A gene. 
0020. As such, the mutation on the SCN1A gene is not a 
phenomenon specific to Dravet syndrome. Hence, the con 
ventional methods of examining just the abnormalities on the 
SCN1A gene as described in Patent Literatures 1 to 4 can be 
said as insufficient for specifically diagnosing Dravet Syn 
drome. 

0021. Therefore, in order to distinguish between the 
patients with benign febrile seizure and the patients with 
Dravet syndrome and to allow for the patients with Dravet 
syndrome to receive appropriate treatment by a specialist, 
further development is required in techniques for more accu 
rately diagnosing Dravet syndrome. 
0022. The present invention is accomplished in view of the 
foregoing problems, and an object thereof is to provide a 
method of (specifically) assessing with high accuracy a 
potential for development of Dravet syndrome. 

Solution to Problem 

0023 Patients of GEFS+ and the patients of Dravet syn 
drome are common in a point that the SCN1A gene has a 
mutation. Meanwhile, the inventors performed diligent study 
based on their unique point of view of focusing on the differ 
ence in malignancy between the diseases; they considered 
that the development of Dravet syndrome is related to not just 
the mutation on the SCN1A gene but also another factor, and 
that another cause is related to the worsening and intractable 
ness of Dravet syndrome. As a result, the inventors uniquely 
found out that many Dravet syndrome patients have a muta 
tion on the SCN1A gene and further a mutation on the 
CACNA1A gene that encodes a P/O type voltage-gated cal 
cium ion channel Ca2.1 C.1 subunit. 
0024. Furthermore, based on this finding, the inventors 
produced a rathaving both the mutations on the SCN1A gene 
and the CACNA1A gene, and demonstrated that the rat hav 
ing both the mutations on the SCN1A gene and the 
CACNA1A gene experienced more serious convulsion sei 
Zures as compared to rats having just the mutation on the 
SCN1A gene. 
0025 Based on these results of analyzing genes and ani 
mal testing results, it was found that the potential for devel 
opment of Dravet syndrome can be assessed with high accu 
racy by detecting mutations for both C-subunit type 1 of 
Voltage-gated Sodium ion channel Na1.1 and C-Subunit type 
1 of Voltage-gated calcium ion channel Ca2.1, and accom 
plished the present invention. 
0026. Namely, the present invention includes the follow 
ing inventions. 
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0027. An assessment method according to the present 
invention is a method of assessingapotential for development 
of Dravet syndrome, the method including: 
0028 with use of a sample taken from a subject, 
0029 detecting whether or not a mutation is on C-subunit 
type 1 of Voltage-gated sodium ion channel Na1.1; and 
0030) detecting whether or not a mutation is on C-subunit 
type 1 of Voltage-gated calcium ion channel Ca2.1. It is 
preferable that the assessment method according to the 
present invention is a method of obtaining data for assessing 
potential for development of Dravet syndrome. 
0031. A kit according to the present invention is a kit for 
assessing a potential for development of Dravet syndrome, 
the kit comprising: 
0032 a polynucleotide being used for determining a muta 
tion on C-subunit type 1 of Voltage-gated Sodium ion channel 
Natl. 1; and 
0033 a polynucleotide being used for determining a muta 
tion on C-subunit type 1 of voltage-gated calcium ion channel 
Ca2.1. The kit according to the present invention may be a 
kit for obtaining data for assessing a potential for develop 
ment of Dravet syndrome. 
0034. A model animal of Dravet syndrome according to 
the present invention has a mutation on both C-Subunit type 1 
of Voltage-gated sodium ion channel Na1.1 and C-subunit 
type 1 of Voltage-gated calcium ion channel Ca2.1. 
0035. A production method according to the present 
invention of a model animal of Dravet syndrome is a method 
of producing the model animal of Dravet syndrome described 
above, which method includes: 
0036 introducing a mutation on a C-subunit type 1 of the 
Voltage-gated sodium ion channel Na1.1; and 
0037 introducing a mutation on a C-subunit type 1 of the 
Voltage-gated calcium ion channel Ca2.1. 
0038 A cell according to the present invention has a muta 
tion on both C-Subunit type 1 of Voltage-gated sodium ion 
channel Na1.1 and C-subunit type 1 of Voltage-gated cal 
cium ion channel Ca2.1. 
0039. A method of producing a cell according to the 
present invention is a method of producing the cell described 
above, which method includes: 
0040 introducing a mutation on a C-subunit type 1 of the 
Voltage-gated Sodium ion channel Natl. 1; and 
0041 introducing a mutation on a C-subunit type 1 of the 
Voltage-gated calcium ion channel Ca2.1. 
0042 A Screening method according to the present inven 
tion of a drug for treating Dravet syndrome includes: 
0043 administering a candidate agent to the model animal 
of Dravet syndrome according to the present invention; and 
0044 assessing whether or not the administering of the 
candidate agent has made Dravet syndrome improve or cure 
in the model animal of Dravet syndrome. 
0045. A screening method according to the present inven 
tion of a drug for treating Dravet syndrome includes: 
0046 administering a candidate agent to the cell accord 
ing to the present invention; and 
0047 assessing whether or not the administering of the 
candidate agent has made activity of the Voltage-gated 
Sodium ion channel Na1.1 and/or activity of the Voltage 
gated calcium ion channel Ca2.1 change in the cell. 
0048 For a fuller understanding of the nature and advan 
tages of the invention, reference should be made to the ensu 
ing detailed description taken in conjunction with the accom 
panying drawings. 
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Advantageous Effects of Invention 
0049. The method according to the present invention of 
assessing a potential for development of Dravet syndrome 
allows for obtaining data for assessing the potential for devel 
opment of Dravet syndrome, by detecting mutations for both 
C-Subunit type 1 of Voltage-gated Sodium ion channel 
0050 Na1.1 and O-subunit type 1 of voltage-gated cal 
cium ion channel Ca2.1. 
0051 Patients of GEFS+, being a benign epilepsy, inherit 
the mutation of the SCN1A gene within the family. In com 
parison, in patients of Dravet syndrome, approximately 90% 
of the mutations on SCN1A gene are de novo mutation, i.e. 
are anew mutations in which a mutation arises even though 
their parents have no mutation. As such, although the GEFS+ 
patients and the Dravet syndrome patients are common in that 
a mutation is on the SCN1A gene, the cause for the difference 
in malignancy of the disease was unknown. However, it was 
clarified by the present inventors for the first time, that the 
presence of mutations on both the SCN1A gene and the 
CACNA1A gene is related to the worsening and intractable 
ness of Dravet syndrome. 
0052. As described above, reports have already been made 
that a mutation on C-Subunit type 1 of Voltage-gated sodium 
ion channel Na1.1 (hereinafter, referred to as “sodium ion 
channel C.1 subunit') is related to the development of Dravet 
syndrome. However, no reports have been made whatsoever 
that Dravet syndrome is related to a mutation on C-Subunit 
type 1 of Voltage-gated calcium ion channel Ca2.1 (herein 
after, referred to as "calcium ion channel C.1 subunit”). 
0053 Reports have been made that a mutation on a subunit 
other than the C. 1 subunit of Voltage-gated calcium ion chan 
nel Ca2.1 is associated with Dravet syndrome (see Iori Ohm 
ori et. Al. Neurobiology of Disease 32 (2008) 349-354). 
More specifically, this literature (Iori Ohmori et. Al.) dis 
closes that a mutation on B4 Subunit of voltage-gated calcium 
ion channel Ca2.1 (hereinafter, simply referred to as "cal 
cium ion channel (34 subunit”) is associated with Dravet 
syndrome. 
0054 However, the foregoing literature strongly teaches 
regarding Dravet syndrome that a mutation on the "calcium 
ion channel B4 subunit is important together with the muta 
tion on the “O-subunit of sodium ion channel Na1.1. This 
description in the literature hinders a motivation to arrive at a 
point that a mutation Suitable for detecting Dravet syndrome 
is present in the calcium ion channel C. 1 subunit. 
0055. In the first place, a skilled person would not arrive at 
considering, just because a relationship of a mutation on a 
specific subunit with a disease is known for a specific channel, 
that other subunits would also have a mutation related to that 
disease. At least, the finding that the Voltage-gated sodium ion 
channel Na1.1 is related to Dravet syndrome is only known 
regarding the mutation on the “C. 1 subunit'; this does not give 
motivation for analyzing mutations on other Subunits. 
0056. As to a mutation on the calcium ion channel C. 1 
Subunit, reports have been made stating a relationship with (1) 
epixodic ataxia type 2 (characterized in paroxysmal cerebel 
lar ataxia), (2) familial hemiplegic migraine type 1 (e.g. 
hemiplegia, hemianopsia, dysphagia, throbbing headache), 
and (3) spinocerebellar ataxia type 6 (e.g. ataxic gait, limb 
ataxia, cerebellar dysarthria, nystagmus) (see Keiji IMOTO et 
al., “Igaku no Ayumi' (Development in Medical Science), 
Vol. 201, No. 13 (Issued Jun. 29, 2002); Taiji TSUNEMI et 
al., “Igaku no Ayumi' (Development in Medical Science), 
Vol. 201, No. 13 (Issued Jun. 29, 2002)). However, the dis 
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eases of (1) to (3) all show no symptoms of epilepsy, and 
neither are diseases related to Dravet syndrome. At least, 
although the finding regarding the mutation on the calcium 
ion channel C. 1 subunit is known as related to the diseases of 
(1) to (3), it is not one that gives motivation for analyzing a 
mutation on the calcium ion channel C. 1 subunit in Dravet 
syndrome, which disease is completely unrelated to the dis 
eases of (1) to (3). 
0057 The assessment method according to the present 
invention detects a mutation on C-Subunit type 1 of the Volt 
age-gated sodium ion channel Na1.1 and on C-subunit type 
1 of the Voltage-gated calcium ion channel Ca2.1. Hence, it 
is possible to detect Dravet syndrome with high accuracy. 
Consequently, the assessment method of the present inven 
tion brings about an effect that it is possible to improve 
reliability of a potential for detecting Dravet syndrome as 
compared to the conventional method by detecting a mutation 
on the SCN1A gene. Furthermore, detection of a mutation on 
C-Subunit type 1 of the Voltage-gated Sodium ion channel 
Na1.1 and a mutation on C-Subunit type 1 of the Voltage 
gated calcium ion channel Ca2.1 is possible even with an 
infant under the age of one. Hence, according to the assess 
ment method of the present invention, an effect is brought 
about that data for assessing the potential for development in 
Dravet syndrome can be obtained from a patient in an early 
stage of development or in a stage prior to the onset of the 
intractable disease, in particular of an infant under the age of 
OC. 

0.058 Moreover, as shown in Examples later described, an 
effect is brought about that by detecting a mutation on both 
C-Subunit type 1 of the Voltage-gated Sodium ion channel 
Na1.1 and C-subunit type 1 of the Voltage-gated calcium ion 
channel Ca2.1, the detection sensitivity of Dravet syndrome 
patients dramatically improve. 
0059. Furthermore, with use of the kit according to the 
present invention, it is possible to easily detect the mutation 
on both C-Subunit type 1 of the Voltage-gated Sodium ion 
channel Na1.1 and C-Subunit type 1 of the Voltage-gated 
calcium ion channel Ca2.1. Hence, the kit according to the 
present invention is useful for a general pediatrician to screen, 
at an early stage of disease of under the age of one, a patient 
of Dravet syndrome that requires treatment by a specialist, 
among benign febrile epilepsy. 
0060. By using the assessment method and kit according 
to the present invention, it is possible to detect the patients of 
Dravet syndrome with high accuracy at the point in time of an 
age under one, which is an age difficult to detect until now. 
Moreover, by sending a blood sample to an examination 
center and examining its abnormal genes, it is possible to 
detect a Dravet syndrome patient with high accuracy even in 
a private hospital at a remote location or the like. 
0061 Moreover, the Dravet syndrome model animal and 
cell according to the present invention can be usefully used 
for resolving a development mechanism of the intractable 
Dravet syndrome, and for development and the like of medi 
cament for Dravet syndrome. 

BRIEF DESCRIPTION OF DRAWINGS 

0062 FIG. 1 is a view illustrating an amino acid sequence 
of a protein encoded by a human SCN1A gene and an amino 
acid sequence of a protein encoded by a rat Scnila gene. 
0063 FIG. 2 is a view illustrating a result of performing 
function analysis of Sodium ion channel, by use of patch 
clamping. Illustrated in (a) is a typical example of a sodium 
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current effected by a change in potential of a normal sodium 
ion channel and a mutant sodium ion channel. Illustrated in 
(b) is a result of examining a time constant (t) at inactivation. 
0064 FIG. 3 is a view illustrating a result of performing 
function analysis of a sodium ion channel, by use of patch 
clamping. Illustrated in (a) is a current-Voltage relationship, 
illustrated in (b) is an activation curve of the sodium ion 
channel, illustrated in (c) is an inactivation curve of the 
Sodium ion channel, and illustrated in (d) is a recovery curve 
from the inactivation of the sodium ion channel. 
0065 FIG. 4 is a view illustrating a result of performing 
function analysis of a sodium ion channel, by use of patch 
clamping. Illustrated in (a) is a sodium current flowing in the 
Sodium ion channel, and illustrated in (b) is a relative value 
(%) of a persistent sodium current amount flowing into the 
Sodium ion channel. 
0066 FIG. 5 is a view illustrating genotypes of parent rats 
(P), first filial generation (F1) rats, and second filial genera 
tion (F2) rats. Illustrated in (a) is a view showing genotypes of 
the parent rats (P) and the F1 rats. Illustrated in (b) are geno 
types of the F1 rats and the F2 rats. 
0067 FIG. 6 is a view illustrating a method of identifying 
genotypes of the Scnila gene and the Cacnala gene of the F2 
rat, by sequencing. 
0068 FIG. 7 is a view illustrating a method of identifying 
a genotype of the Scnila gene of the F2 rat, by restriction 
enzyme digestion. Illustrated in (a) is a nucleotide sequence 
of where mutation is on a mutant Scnila gene (N1417H), and 
a nucleotide sequence of a wild-type Scnila gene correspond 
ing to that nucleotide sequence of the mutant Scnila gene. 
Illustrated in (b) is a size of a DNA fragment expected by the 
restriction enzyme digestion. Illustrated in (c) is a result of 
electrophoresis. 
0069 FIG. 8 is a view illustrating a method of identifying 
a genotype of the Cacnala gene in a F2 rat, by restriction 
enzyme digestion. Illustrated in (a) is a nucleotide sequence 
of where a mutation is on a mutant Cacnala gene (M251K), 
and a nucleotide sequence of a wild-type Cacnala gene cor 
responding to that nucleotide sequence of the mutant 
Cacna1a gene. Illustrated in (b) is a size of a DNA fragment 
expected by the restriction enzyme digestion. Illustrated in (c) 
is a result of electrophoresis. 
0070 FIG.9 is a view illustrating a result of examining an 
effect of a mutation on the Cacnala gene, in a rat having a 
mutation on Scnila gene. Illustrated in (a) is a body tempera 
ture at a time of convulsion onset (convulsion threshold), 
illustrated in (b) is a severity score, and illustrated in (c) is 
duration of the convulsion. 
0071 FIG. 10 is a view illustrating a part of an electroen 
cephalogram at a time of seizure of a rat in group (3) (Scnila 
mutant (homo)+Cacna1a mutant (hetero)). 
0072 FIG. 11 is a view illustrating an amino acid 
sequence of a protein encoded by a human CACNA1A gene 
and an amino acid sequence of a protein encoded by a rat 
Cacnala gene. 
0073 FIG. 12 is a view illustrating a result of detecting a 
mutation on Voltage-gated calcium ion channel Ca2.1 a 1 
Subunit. Illustrated in (a) is a result of a mutation analysis of 
the CACNA1A gene, and schematically illustrated in (b) is a 
part where a mutation was detected in the calcium ion channel 
C.1 subunit. 
0074 FIG. 13 is a view illustrating a result of performing 
function analysis of the calcium ion channel, by use of patch 
clamping. Illustrated in (a) is a barium current record effected 
by a change in potential of a normal calcium ion channel and 
a mutant calcium ion channel. Illustrated in (b) is a current 
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Voltage relationship, and illustrated in (c) is peak current 
value (pA), a total charge (pF) and a peak current density 
(pA/pF). 
0075 FIG. 14 is a view illustrating a result of performing 
function analysis of a calcium ion channel, by use of patch 
clamping. Illustrated in (a) is an activation curve of the cal 
cium ion channel. Illustrated in (b) is a time constant of 
Voltage-gated activation of the calcium ion channel. Illus 
trated in (c) is a time constant of voltage-gated activation at 20 
mV. Illustrated in (d) is a voltage-gated inactivation curve of 
the calcium ion channel. Illustrated in (e) is a result of exam 
ining fast and slow inactivation time constants (t). 

DESCRIPTION OF EMBODIMENTS 

0076. Described below is an embodiment of the present 
invention in detail. The present invention is not limited to this 
embodiment however, and may be carried out in modes of 
various modifications that are made within the described 
Scope. Moreover, all academic literature and patent literature 
disclosed in the present specification are incorporated as ref 
erence. Unless mentioned otherwise, numerical ranges 
expressed as “A to B' denote “not less than A but not more 
than B. 
0077. 1. Assessment method according to the present 
invention 
0078. A method of assessing a potential for development 
of Dravet syndrome according to the present invention (also 
referred to as “assessment method according to the present 
invention') is a method of assessing a potential for develop 
ment of Dravet syndrome in a subject, by use of a sample 
taken from the Subject. In the present specification, the 
“potential for development of Dravet syndrome' includes a 
potential that the Dravet syndrome is already developed and a 
potential that the Dravet syndrome may develop in the future. 
007.9 The subject is not particularly limited, and may be 
an individual in which Dravet syndrome has developed (indi 
vidual having potential for development) or may be an indi 
vidual in which the Dravet syndrome is not developed (indi 
vidual having no potential for development). Out of such 
individuals, it is preferable that the subject is of either infants 
or children. 
0080. The assessment method according to the present 
invention, more specifically, may be of any method as long as 
it includes, with use of a sample taken from the Subject: 
detecting whether or not a mutation is on C-Subunit type 1 of 
Voltage-gated sodium ion channel Nal. 1; and detecting 
whether or not a mutation is on C-Subunit type 1 of Voltage 
gated calcium ion channel Ca2.1. Any other specific con 
figurations are not limited in particular. 
I0081. In the embodiment, the voltage-gated sodium ion 
channel Na1.1 is made up of C-subunit type 1, f subunit, 
and B. Subunit. The B subunit and the B subunit are auxiliary 
Subunits. 
I0082. The C-subunit type 1 of voltage-gated sodium ion 
channel Na1.1 (hereinafter, referred to as “sodium ion chan 
nel C.1 Subunit”) is for example a polypeptide that is regis 
tered as GenBank accession No. AB093548 (i.e. amino acid 
sequence represented by SEQ ID NO. 1). Moreover, an 
example of a gene that encodes the C-Subunit type 1 of Volt 
age-gated sodium ion channel Na1.1 (hereinafter, called 
“sodium ion channel C.1 subunit gene') is, as a SCN1A gene, 
a polynucleotide made up of a nucleotide sequence registered 
as GenBank accession No. AB093548 (i.e. nucleotide 
sequence represented by SEQID NO. 2). 
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0083. The voltage-gated calcium ion channel Ca2.1 is 
made up of C-Subunit type 1, 3 subunit, Y subunit, and C.26 
Subunit. 
I0084. The voltage-gated calcium ion channel Ca2.1 
C.-subunit type 1 (hereinafter, referred to as "calcium ion 
channel al Subunit”) is for example a polypeptide registered 
as GenBank accession No. NM 023035 (i.e. amino acid 
sequence represented by SEQ ID NO. 3). Moreover, an 
example of a gene that codes the C-Subunit type 1 of Voltage 
gated calcium ion channel Ca2.1 (hereinafter, referred to as 
"calcium ion channel C.1 subunit gene') is, as a CACNA1A 
gene, a polynucleotide made up of a nucleotide sequence 
registered as GenBank accession No. NM023035 (i.e. nucle 
otide sequence represented by SEQID NO. 4). 
0085. In the present specification, for example, the term 
“O-subunit type 1 of voltage-gated sodium ion channel Na1. 
1” denotes "C-subunit type 1 protein of voltage-gated Sodium 
ion channel Na1.1. Namely, in the present specification, 
unless it is clearly described as indicating a gene as like 'gene 
encoding C-Subunit type 1 of Voltage-gated Sodium ion chan 
nel Na1.1' or “C.-Subunit type 1 gene of Voltage-gated 
sodium ion channel Na1.1, a protein is denoted. This way 
of description is not limited to the “C.-subunit type 1 of volt 
age-gated sodium ion channel Na1.1, and "C-subunit type 
1 of Voltage-gated calcium ion channel Ca2.1” is denoted 
similarly thereto. 
I0086. It is preferable that the assessment method accord 
ing to the present invention further includes, in addition to the 
detecting the presence of a mutation: detecting a change in 
activity of the Voltage-gated Sodium ion channel Natl. 1; and 
detecting a change inactivity of the Voltage-gated calcium ion 
channel Ca2.1. 
0087. The assessment method according to the present 
invention may include, for detecting the mutation, a step Such 
as preprocessing of a sample that is taken from the living 
organism. The “preprocessing indicates, for example, a pro 
cess of extracting DNA from the sample taken from the living 
organism, a process of extracting RNA from the sample taken 
from the living organism, a process of extracting protein from 
the sample taken from the living organism, or like process. 
These preprocessing can be carried out by use of convention 
ally known methods. 
0088. The assessment method according to the present 
invention may be a method of obtaining data for assessing a 
potential for development of Dravet syndrome. In this case, 
the present invention does not include the step of determining 
by a doctor. 
I0089 (1-1. Detecting Presence of Mutation) 
0090. In the present specification, the “detecting presence 
of a mutation denotes detecting a presence of a mutation on 
O-subunit type 1 of voltage-gated sodium ion channel Na1.1 
and detecting a presence of a mutation on C-Subunit type 1 of 
Voltage-gated calcium ion channel Ca2.1. 
0091. In the assessment method according to the present 
invention, the detecting of the presence of a mutation on the 
O-subunit type 1 of voltage-gated sodium ion channel Na1.1 
may be performed prior to the detecting of the presence of a 
mutation on the C-Subunit type 1 of voltage-gated calcium ion 
channel Ca2.1 or vice versa, or may be performed simulta 
neously. 
0092. By detecting the presence of a mutation in both the 
Sodium ion channel C.1 Subunit and the calcium ion channel 
C.1 subunit, it is possible to obtain the data that enables accu 
rate assessment of the potential for development of Dravet 
syndrome. 
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0093. The mutation detected by the assessment method 
according to the present invention may be a mutation on a 
nucleotide sequence of a gene, or may be a mutation on an 
amino acid of a protein. The “mutation on a nucleotide 
sequence of a gene' is not limited in particular by a specific 
kind of mutation as long as it is a mutation that causes a 
change in an amino acid sequence of a protein encoded by a 
gene having a mutation on its nucleotide sequence as com 
pared to an amino acid sequence of a protein encoded by a 
wild-type gene. Mutations on the nucleotide sequence as 
described above are, for example, missense mutation (Substi 
tution of an amino acid), nonsense mutation (synthesis of an 
amino acid stops in an incomplete state), frameshift (a frame 
of an amino acid codon shifts caused by insertion or deletion 
of a nucleotide, which causes an amino acid sequence down 
stream of the mutation position to change, thereby losing its 
original function), splicing defect (e.g. deletion of its exon 
region), minority nucleotide insertion or deletion (a part of 
amino acids is newly added or lost however its downstream is 
synthesized as normal amino acid), and minor deletion of an 
exon region (loss of one or a plurality of exon). Variations on 
the nucleotide sequence as Such are not limited to mutations, 
and may also include gene polymorphism. 
0094 Moreover, in the assessment method according to 
the present invention, the detection of mutation may be per 
formed to mRNA, cDNA, and proteins obtained from these 
genes. 
0095. In the present specification, “gene' can be replaced 
by “polynucleotide”, “nucleic acid” or “nucleic acid mol 
ecule'. 
0096. The “polynucleotide' means a polymer of a nucle 
otide. Hence, the term “gene' in the present specification 
includes not only the double stranded DNA but also a single 
stranded DNA and RNA (mRNA, etc.) such as a sense strand 
and an antisense strand that construct the double stranded 
DNA. 
(0097. The term “DNA' encompasses cDNA, genomic 
DNA and the like that can be obtained by cloning, a chemi 
cally synthesized technique or a combination of these. 
Namely, DNA may be a “genome’ type DNA, which includes 
a noncoding sequence Such as intron or the like that is a form 
included in an animal genome, or may be a cDNA obtained 
from mRNA with use of reverse transcriptase or polymerase, 
i.e. “transcription' type DNA that does not include a noncod 
ing sequence Such as intron. 
0098. Examples of the mutation on sodium ion channel a 1 
Subunit is, more specifically, a mutation of asparagine (N) at 
position 1417 of the amino acid sequence of sodium ion 
channel C. 1 subunit represented by SEQ ID NO. 1, and is 
preferably a mutation of asparagine (N) at position 1417 to 
histidine (H) (“N1417H” in Table 1). This mutation is caused 
by, for example, a mutation of adenine (A) at position 4249 of 
the nucleotide sequence of sodium ion channel C. 1 subunit 
gene represented by SEQID NO. 2, preferably a substitution 
of adenine (A) at position 4249 with cytosine (C) (A4249C). 
0099 Moreover, another embodiment is a mutation of 
lysine (K) at position 1027 of the amino acid sequence of the 
sodium ion channel C.1 subunit represented by SEQID NO. 1, 
preferably a mutation of lysine (K) at position 1027 to a stop 
codon (“K1027X” in Table 1). This mutation is caused by, for 
example, a mutation of adenine (A) at position 3079 of the 
nucleotide sequence of sodium ion channel C.1 subunit gene 
represented by SEQ ID NO. 2, preferably a substitution of 
adenine (A) at position 3079 with thymine (T) (A3079T). 
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0100 Yet another embodiment is a mutation of glutamine 
(Q) at position 1450 of the amino acid sequence of sodium ion 
channel C.1 subunit represented by SEQID NO.1, preferably 
a mutation of glutamine (Q) at position 1450 to arginine (R) 
(“O1450R in Table 1). This mutation is caused by, for 
example, a mutation of adenine (A) at position 4349 of a 
nucleotide sequence of sodium ion channel C.1 Subunit gene 
represented by SEQ ID NO. 2, preferably a substitution of 
adenine (A) at position 4349 with guanine (G) (A4349G). 
0101. Yet another embodiment is a mutation of threonine 
(T) at position 1082 of the amino acid sequence of sodium ion 
channel C.1 subunit represented by SEQID NO.1, preferably 
a mutation causing generation of a stop codon at position 
1086 by frameshift (“T1082fsX1086 in Table 1). This muta 
tion is caused by, for example, a mutation of cytosine (C) at 
position 3245 of a nucleotide sequence of sodium ion channel 
a 1 subunit gene represented by SEQID NO. 2, preferably a 
deletion of cytosine (C) at position 3245 (C3245del). 
0102 Yet another embodiment is a mutation of lysine (K) 
at position 547 of the amino acid sequence of the Sodium ion 
channel C.1 subunit represented by SEQID NO.1, preferably 
a mutation causing generation of a stop codon at position 570 
by frameshift (“K547fsX570” in Table 1). This mutation is 
caused by, for example, a mutation at position 1641 of the 
nucleotide sequence of the sodium ion channel C.1 Subunit 
gene represented by SEQID NO. 2, preferably an insertion of 
adenine (A) into position 1641 (1641 insA). 
0103 Yet another embodiment is a mutation of proline (P) 
at position 707 of the amino acid sequence of sodium ion 
channel C.1 subunit represented by SEQID NO.1, preferably 
a mutation causing generation of a stop codon at position 714 
by frameshift (“P707fsX714 in Table 1). This mutation is 
caused by, for example, a mutation of cytosine (C) at position 
2120 in the nucleotide sequence of Sodium ion channel al 
subunit gene represented by SEQ ID NO. 2, preferably a 
deletion of cytosine (C) at position 2120 (C2120del). 
0104 Yet another embodiment is a mutation of arginine 
(R) at position 712 of the amino acid sequence of sodium ion 
channel C.1 subunit represented by SEQID NO.1, preferably 
a mutation of arginine (R) at position 712 to a stop codon 
(“R712X” in Table 1). This mutation is caused by, for 
example, a mutation of cytosine (C) at position 2134 of the 
nucleotide sequence of the Sodium ion channel C. 1 subunit 
gene represented by SEQID NO. 2, preferably a substitution 
of cytosine (C) at position 2134 with thymine (T) (C2134T). 
0105 Yet another embodiment is a mutation of leucine (L) 
at position 1265 of the amino acid sequence of the Sodium ion 
channel C. 1 subunit represented by SEQID NO.1, preferably 
a mutation of leucine (L) at position 1265 to proline (P) 
(“L1265P” in Table 1). This mutation is caused by, for 
example, a mutation of thymine (T) at position 3794 of the 
nucleotide sequence of sodium ion channel C. 1 subunit gene 
represented by SEQ ID NO. 2, preferably a substitution of 
thymine (T) at position 3794 with cytosine (C) (T3794C). 
0106 Yet another embodiment is a deletion of amino acid 
of positions 460 to 554 of the amino acid sequence of the 
sodium ion channel C. 1 subunit represented by SEQID NO. 
1 (“Exon 10” in Table 1). This mutation is caused by, for 
example, a deletion of nucleotide at positions 1378 to 1662 
(exon 10) of the nucleotide sequence of sodium ion channel C. 
1 subunit gene represented by SEQID NO. 2. 
0107 Yet another embodiment is a mutation of arginine 
(R) at position 865 of the amino acid sequence of the sodium 
ion channel C. 1 subunit represented by SEQID NO. 1, pref 

Feb. 7, 2013 

erably a mutation of arginine (R) at position 865 to a stop 
codon (“R865X” in Table 1). This mutation is caused by, for 
example, a mutation of cytosine (C) at position 2593 of the 
nucleotide sequence of the Sodium ion channel C. 1 subunit 
gene represented by SEQID NO. 2, preferably a substitution 
of cytosine (C) at position 2593 with thymine (T) (C2593T). 
0108. Yet another embodiment is a mutation of arginine 
(R) at position 1648 of the amino acid sequence of sodium ion 
channel C. 1 subunit represented by SEQID NO.1, preferably 
a substitution of arginine (R) at position 1648 with cysteine 
(C) (“R1648C in Table 1). This mutation is caused by, for 
example, a mutation of cytosine (C) at position 4942 of the 
nucleotide sequence of sodium ion channel C. 1 subunit gene 
represented by SEQ ID NO. 2, preferably a substitution of 
cytosine (C) at position 4942 with thymine (T) (C4942T). 
0109 Yet another embodiment is a mutation of arginine 
(R) at position 931 in the amino acid sequence of sodium ion 
channel C.1 subunit represented by SEQID NO.1, preferably 
a substitution of arginine (R) at position 931 with cysteine (C) 
(“R931C in Table 1). This mutation is caused by, for 
example, a mutation of cytosine (C) at position 2791 of the 
nucleotide sequence of sodium ion channel C. 1 subunit gene 
represented by SEQ ID NO. 2, preferably a substitution of 
cytosine (C) at position 2791 with thymine (T) (C27917). 
0110 Yet another embodiment is a mutation of arginine 
(R) at position 501 in the amino acid sequence of sodium ion 
channel C.1 subunit represented by SEQID NO.1, preferably 
a mutation causing generation of a stop codon at position 543 
by frameshift (“R501 fsX543 in Table 1). This mutation is 
caused by, for example, a mutation of guanine (G) at position 
1502 of the nucleotide sequence of sodium ion channel al 
subunit gene represented by SEQ ID NO. 2, preferably a 
deletion of guanine (G) at position 1502 (G1502de 1). 
0111. Yet another embodiment is a mutation of alanine (A) 
at position 1002 in the amino acid sequence of sodium ion 
channel C.1 subunit represented by SEQID NO.1, preferably 
a mutation causing generation of a stop codon at position 
1009 by frameshift (A1002fsX1009” in Table 1). This muta 
tion is caused by, for example, a mutation of cytosine (C) at 
position 3006 of the nucleotide sequence of sodium ion chan 
nel al subunit gene represented by SEQID NO. 2, preferably 
a deletion of cytosine (C) at position 3006. 
0112 Yet another embodiment is a mutation of phenyla 
lanine (F) at position 902 of the amino acid sequence of 
sodium ion channel C.1 subunit represented by SEQID NO. 1, 
preferably a mutation of phenylalanine (F) at position 902 to 
cysteine (C) (“F902C in Table 1). This mutation is caused by, 
for example, a mutation of thymine (T) at position 2705 of the 
nucleotide sequence of sodium ion channel C.1 subunit gene 
represented by SEQID NO. 2, preferably by a substitution of 
thymine (T) at position 2705 with guanine (G) (T2705G). 
0113. Yet another embodiment is a mutation of glycine 
(G) at position 1674 of the amino acid sequence of aodium ion 
channel C.1 subunit represented by SEQID NO.1, preferably 
a Substitution of glycine (G) at position 1674 with arginine 
(R) (“G1674R” in Table 1). This mutation is caused by, for 
example, a mutation of guanine (G) at position 5020 of the 
nucleotide sequence of sodium ion channel C.1 subunit gene 
represented by SEQ ID NO. 2, preferably a substitution of 
guanine (G) at position 5020 with cytosine (C) (G5020C). 
0114. Yet another embodiment is a mutation of valine (V) 
at position 1390 of the amino acid sequence of sodium ion 
channel C.1 subunit represented by SEQID NO.1, preferably 
a mutation of valine (V) at position 1390 to methionine (M) 
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(“V1390M in Table 1). This mutation is caused by, for 
example, a mutation of guanine (G) at position 4168 of the 
nucleotide sequence of sodium ion channel C.1 Subunit gene 
represented by SEQ ID NO. 2, preferably a substitution of 
guanine (G) at position 4168 with adenine (A) (G4168A). 
0115 Yet another embodiment is a mutation of serine (S) 
at position 607 in the amino acid sequence of sodium ion 
channel C.1 subunit represented by SEQID NO.1, preferably 
a mutation causing generation of a stop codon at position 622 
by frameshift (“S607fsX622 in Table 1). This mutation is 
caused by, for example, a mutation of cytosine (C) at position 
1820 of the nucleotide sequence of sodium ion channel al 
subunit gene represented by SEQ ID NO. 2, preferably a 
deletion of cytosine (C) at position 1820 (C1820del). 
0116 Yet another embodiment is a mutation of tryptophan 
(W) at position 1434 of the amino acid sequence of sodium 
ion channel C. 1 subunit represented by SEQID NO. 1, pref 
erably a substitution of tryptophan (W) at position 1434 with 
arginine (R) (“W1434R’ in Table 1). This mutation is caused 
by a mutation of thymine (T) at position 4300 of the nucle 
otide sequence of Sodium ion channel C. 1 subunit gene rep 
resented by SEQID NO. 2, preferably a substitution of thym 
ine (T) at position 4300 with cytosine (C) (T4300C). 
0117. Yet another embodiment is a mutation of threonine 
(T) at position 1909 of the amino acid sequence of sodium ion 
channel C. 1 subunit represented by SEQID NO.1, preferably 
a substitution of threonine (T) at position 1909 with isoleu 
cine (I) (“T1909I” in Table 1). This mutation is caused by, for 
example, the mutation of cytosine (C) at position 5726 of the 
nucleotide sequence of sodium ion channel C. 1 subunit gene 
represented by SEQID NO. 2, preferably by a substitution of 
cytosine (C) at position 5726 with thymine (T) (C5726T). 
0118 Yet another embodiment is a mutation of phenyla 
lanine (F) at position 1289 of the amino acid sequence of 
sodium ion channel C. 1 subunit represented by SEQID NO. 
1, preferably a deletion of phenylalanine (F) at position 1289 
(“F1289del” in Table 1). This mutation is caused by, for 
example, mutations of cytosine (C) at position 3867, thymine 
(T) at position3868, and thymine (T) at position 3869, eachin 
the nucleotide sequence of sodium ion channel C.1 Subunit 
gene represented by SEQID NO. 2, preferably a deletion of 
cytosine (C) at position 3867, thymine (T) at position 3868, 
and thymine (T) at position 3869. 
0119 Yet another embodiment is a mutation of tryptophan 
(W) at position 1271 of the amino acid sequence of sodium 
ion channel C.1 subunit represented by SEQID NO. 1, pref 
erably a mutation of tryptophan (W) at position 1271 to a stop 
codon (“W1271X” in Table 1). This mutation is caused by, for 
example, a mutation of guanine (G) at position 3812 of the 
nucleotide sequence of sodium ion channel C.1 Subunit gene 
represented by SEQID NO. 2, preferably by a substitution of 
guanine (G) at position 3812 with adenine (A) (G3812A). 
0120 Yet another embodiment is a mutation of alanine (A) 
at position 1429 of the amino acid sequence of Sodium ion 
channel C.1 subunit represented by SEQID NO.1, preferably 
a mutation causing generation of a stop codon at position 
1443 by frameshift (A1429fsX1443’ in Table 1). This muta 
tion is caused by, for example, a mutation of five-nucleotide 
CCACA between positions 4286 to 4290 of the nucleotide 
sequence of sodium ion channel C. 1 subunit gene represented 
by SEQ ID NO. 2, preferably a substitution of CCACA at 
positions 4286 to 4290, with ATGTCC. 
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I0121 Moreover, another embodiment is a mutation of gly 
cine (G) at position 1880 of the amino acid sequence of 
sodium ion channel C.1 subunit represented by SEQID NO. 1, 
preferably a mutation causing generation of a stop codon at 
position 1881 by frameshift (“G1880fsX1881 in Table 1). 
This mutation is caused by mutation of six-nucleotide 
AGAGAT between positions 5640 to 5645 of the nucleotide 
sequence of sodium ion channel C.1 subunit gene represented 
by SEQID NO. 2, preferably a substitution of six-nucleotide 
AGAGAT between positions 5640 to 5645 with CTA 
GAGTA. 

0.122 Yet another embodiment is a mutation of alanine (A) 
at position 1685 of the amino acid sequence of sodium ion 
channel C.1 subunit represented by SEQID NO.1, preferably 
a substitution of alanine (A) at position 1685 with aspartic 
acid (D) (A1685D' in Table 1). This mutation is caused by, 
for example, a mutation of cytosine (C) at position 5054 of the 
nucleotide sequence of sodium ion channel C.1 subunit gene 
represented by SEQID NO. 2, preferably by a substitution of 
cytosine (C) at position 5054 with adenine (A) (C5054A). 
I0123 Yet another embodiment is a mutation of arginine 
(R) at position 377 of the amino acid sequence of sodium ion 
channel C.1 subunit represented by SEQID NO.1, preferably 
a substitution of arginine (R) at position 377 with leucine (L) 
(“R377L in Table 1). This mutation is caused by, for 
example, a mutation of guanine (G) at position 1130 of the 
nucleotide sequence of sodium ion channel C.1 subunit gene 
represented by SEQID NO. 2, preferably by substitution of 
guanine (G) at position 1130 with thymine (T) (G1130T). 
0.124 Yet another embodiment is a mutation of serine (S) 
at position 1574 of the amino acid sequence of sodium ion 
channel C. 1 subunit represented by SEQID NO.1, preferably 
a mutation of serine (S) at position 1574 to a stop codon 
(“51574X” in Table 1). This mutation is caused by, for 
example, a mutation of cytosine (C) at position 4721 of the 
nucleotide sequence of sodium ion channel C. 1 subunit gene 
represented by SEQ ID NO. 2, preferably a substitution of 
cytosine (C) at position 4721 with guanine (G) (C4721G). 
0.125 Yet another embodiment is a mutation of glutamine 
(Q) at position 1277 in the amino acid sequence of the Sodium 
ion channel C. 1 subunit represented by SEQID NO. 1, pref 
erably a mutation of glutamine (Q) at position 1277 to a stop 
codon (“O1277X” in Table 1). This mutation is caused by, for 
example, a mutation of cytosine (C) at position 3829 of the 
nucleotide sequence of sodium ion channel C. 1 subunit gene 
represented by SEQID NO. 2, preferably by a substitution of 
cytosine (C) at position 3829 with thymine (T) (C3829T). 
0.126 Yet another embodiment is a mutation of glycine 
(G) at position 177 of the amino acid sequence of sodium ion 
channel C.1 subunit represented by SEQID NO.1, preferably 
a mutation of glycine (G) at position 177 to arginine (R) (“G 
177R in Table 1). This mutation is caused by, for example, a 
mutation of guanine (G) at position 529 of the nucleotide 
sequence of sodium ion channel C. 1 subunit gene represented 
by SEQID NO. 2, preferably by a substitution of guanine (G) 
at position 529 with adenine (A) (G529A). 
I0127. Yet another embodiment is a mutation of glutamic 
acid (E) at position 788 of the amino acid sequence of sodium 
ion channel C. 1 subunit represented by SEQID NO. 1, pref 
erably a substitution of glutamic acid (E) at position 788 with 
lysine (K) (“E788K in Table 1). This mutation is caused by, 
for example, a mutation of guanine (G) at position 2362 of the 
nucleotide sequence of sodium ion channel C. 1 subunit gene 
represented by SEQID NO. 2, preferably by a substitution of 
guanine (G) at position 2362 with adenine (A) (G2362A). 



US 2013/0036482 A1 

0128. Yet another embodiment is splicing defects at posi 
tions 1429 and Subsequent positions of the amino acid 
sequence of Sodium ion channel C.1 subunit represented by 
SEQ ID NO. 1, preferably a deletion of positions at and 
subsequent to 1429 (“intron 21 in Table 1). This mutation is 
caused by, for example, a mutation of adenine (A) at a second 
last position (position -2), preferably a mutation in which 
adenine (A) at a second last position (position -2) of the 
intron 21 is substituted with guanine (G) (intron 21 ag(-2) 
gg), out of the intron 21 present in a genomic DNA between 
positions 4284 and 4285 of the nucleotide sequence of 
sodium ion channel a 1 subunit gene represented by SEQID 
NO. 2. Namely, the second last nucleotide sequence of the 
intron 21 present in the genomic DNA between positions 
4284 (exon 21) and 4285 (exon 22) of the nucleotide 
sequence of sodium ion channel a 1 subunit gene represented 
by SEQID NO. 2 is ag, and is connected to the beginning of 
the exon 22. Generally, since the ag of the intron 21 is a 
recognition sequence that is spliced, in a case in which an 
abnormality exists at that position, the intron is determined as 
still continuing, which thus causes the exon immediately after 
(or in its downstream) to be abnormally spliced. This makes it 
impossible to generate a full-length protein. 
0129. Yet another embodiment is a mutation of serine (S) 
at position 1574 of the amino acid sequence of Sodium ion 
channel C. 1 subunit represented by SEQID NO.1, preferably 
a mutation of serine (S) at position 1574 to a stop codon 
(“51574X” in Table 1). This mutation is caused by, for 
example, a mutation of cytosine (C) at position 4721 of the 
nucleotide sequence of sodium ion channel C. 1 subunit gene 
represented by SEQ ID NO. 2, preferably a substitution of 
cytosine (C) at position 4721 with guanine (G). 
0130 Yet another embodiment is a mutation of valine (V) 
at position 212 of the amino acid sequence of Sodium ion 
channel C.1 subunit represented by SEQID NO.1, preferably 
a substitution of valine (V) at position 212 with alanine (A) 
(“V212A in Table 1). This mutation is caused by, for 
example, a mutation of thymine (T) at position 635 of the 
nucleotide sequence of sodium ion channel C. 1 subunit gene 
represented by SEQ ID NO. 2, preferably a substitution of 
thymine (T) at position 635 with cytosine (C) (T635C). 
0131 Yet another embodiment is a mutation of threonine 
(T) at position 1539 of the amino acid sequence of sodium ion 
channel C. 1 subunit represented by SEQID NO.1, preferably 
a mutation of threonine (T) at position 1539 to proline (P) 
(“T1539P” in Table 1). This mutation is caused by, for 
example, a mutation of adenine (A) at position 4615 of the 
nucleotide sequence of sodium ion channel C. 1 subunit gene 
represented by SEQ ID NO. 2, preferably a substitution of 
adenine (A) at position 4615 with cytosine (C) (A4615C). 
0.132. Yet another embodiment is a mutation of tryptophan 
(W) at position 738 of the amino acid sequence of sodium ion 
channel C.1 subunit represented by SEQID NO.1, preferably 
by mutation causing generation of a stop codon at position 
746 by frameshift (“W738fsX746” in Table 1). This mutation 
is caused by, for example, a mutation of guanine (G) at posi 
tion 2213 in the nucleotide sequence of the Sodium ion chan 
nela 1 subunit gene represented by SEQID NO. 2, preferably 
a deletion of guanine (G) at position 2213 (G2213de1). 
0.133 Yet another embodiment is a mutation of leucine (L) 
at position 990 of the amino acid sequence of sodium ion 
channel C.1 subunit represented by SEQID NO.1, preferably 
by a mutation of leucine (L) at position 990 to phenylalanine 
(F) (“L990F in Table 1). This mutation is caused by, for 
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example, a mutation of guanine (G) at position 2970 of the 
nucleotide sequence of sodium ion channel C. 1 subunit gene 
represented by SEQ ID NO. 2, preferably a substitution of 
guanine (G) at position 2970 with thymine (T) (G2970T). 
I0134. Yet another embodiment is a mutation of glycine 
(G) at position 163 of the amino acid sequence of sodium ion 
channel C.1 subunit represented by SEQID NO.1, preferably 
a mutation of glycine (G) at position 163 to glutamic acid (E) 
(“G163E' in Table 1). This mutation is caused by, for 
example, a mutation of guanine (G) at position 488 of the 
nucleotide sequence of sodium ion channel C. 1 subunit gene 
represented by SEQ ID NO. 2, preferably a substitution of 
guanine (G) at position 488 with adenine (A) (G488A). 
0.135 Yet another embodiment is a mutation of alanine (A) 
at position 1662 of the amino acid sequence of sodium ion 
channel C. 1 subunit represented by SEQID NO.1, preferably 
a mutation of alanine (A) at position 1662 to valine (V) 
(A1662V” in Table 1). This mutation is caused by, for 
example, a mutation of cytosine (C) at position 4985 in the 
nucleotide sequence of sodium ion channel C. 1 subunit gene 
represented by SEQID NO. 2, preferably by a substitution of 
cytosine (C) at position 4985 with thymine (T) (C4985T). 
0.136. Yet another embodiment is a mutation of lysine (K) 
at position 1057 of the amino acid sequence of sodium ion 
channel C.1 subunit represented by SEQID NO.1, preferably 
a mutation causing generation of a stop codon at position 
1073 by frameshift (“K1057fsX1073' in Table 1). This muta 
tion is caused by, for example, a mutation of 14 nucleotides 
(AGAAAGACAGTTGT) between positions 3170 to 3183 of 
the nucleotide sequence of Sodium ion channel C.1 Subunit 
gene represented by SEQID NO. 2, preferably a substitution 
of the 14 nucleotides between the positions 3170 to 3183 with 
TCATTCTGTATG. 

0.137 It is needless to say that the mutation on the C-sub 
unit type 1 of the Voltage-gated Sodium ion channel Na1.1 is 
not limited to the mutations exemplified above. 
0.138 Examples of mutations on a calcium ion channel al 
Subunit encompass, more specifically, a mutation on 
methionine (M) at position 249 of an amino acid sequence of 
calcium ion channel C.1 subunit represented by SEQID NO. 
3, preferably a mutation on methionine (M) at position 249 to 
lysine (K) (“M249K' in Table 2). This mutation is caused by, 
for example, a mutation on thymidine (T) at position 746 of 
the nucleotide sequence of calcium ion channel C.1 Subunit 
gene represented by SEQID NO. 4, preferably a mutation on 
thymidine (T) at position 746 substituted with adenine (A) 
(T746A). 
0.139 Moreover, another embodiment is a mutation on 
glutamic acid (E) at position 921 of the amino acid sequence 
of calcium ion channel C. 1 subunit represented by SEQ ID 
NO. 3, preferably a mutation on glutamic acid (E) at position 
921 to aspartic acid (D) (“E921D in Table 2). This mutation 
is, for example, caused by a mutation on adenine (A) at 
position 2762 of the nucleotide sequence of calcium ion chan 
nel C. 1 subunit gene represented by SEQID NO.4, preferably 
a substitution of adenine (A) at position 2762 with cytosine 
(C) (A2762C). 
0140 Yet another embodiment is a mutation on glutamic 
acid (E) at position 996 of the amino acid sequence of calcium 
ion channel C. 1 subunit represented by SEQID NO. 3, pref 
erably a mutation on glutamic acid (E) at position 996 to 
valine (V) (“E996V” in Table 2). This mutation is, for 
example, caused by a mutation on adenine (A) at position 
2987 of the nucleotide sequence of the calcium ion channel C. 
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1 subunit gene represented by SEQ ID NO. 4, preferably a 
substitution of adenine (A) at position 2987 with thymine (T) 
(A2987T). 
0141 Yet another embodiment is a mutation on arginine 
(R) at position 1126 of the amino acid sequence of calcium 
ion channel C. 1 subunit represented by SEQID NO. 3, pref 
erably a mutation on arginine (R) at position 1126 to histidine 
(H) (“R1126H in Table 2). This mutation is, for example, 
caused by a mutation on guanine (G) at position 3377 of the 
nucleotide sequence of calcium ion channel C. 1 subunit gene 
represented by SEQ ID NO. 4, preferably a substitution of 
guanine (G) at position 3377 with adenine (A) (G3377A). 
0142. Yet another embodiment is a mutation on arginine 
(R) at position 2201 of the amino acid sequence of calcium 
ion channel C. 1 subunit represented by SEQID NO. 3, pref 
erably a mutation on arginine (R) at position 2201 to 
glutamine (Q) (“R2201 Q in Table 2). This mutation is, for 
example, caused by mutation on guanine (G) at position 6602 
of the nucleotide sequence of calcium ion channel C. 1 subunit 
gene represented by SEQID NO. 4, preferably by a substi 
tution of guanine (G) at position 6602 with adenine (A) 
(G6602A). 
0143 Yet another embodiment is a mutation on glycine 
(G) at position 1108 of the amino acid sequence of calcium 
ion channel C. 1 subunit represented by SEQID NO. 3, pref 
erably a mutation on glycine (G) at position 1108 to serine (S) 
(“G 1108S in Table 2). This mutation is, for example, caused 
by a mutation on guanine (G) at position 3322 of the nucle 
otide sequence of calcium ion channel C. 1 subunit gene 
represented by SEQ ID NO. 4, preferably a substitution of 
guanine (G) at position 3322 with adenine (A) (G3322A). 
0144. Yet another embodiment is a mutation on alanine 
(A) at position 924 of the amino acid sequence of calcium ion 
channel C. 1 subunit represented by SEQID NO. 3, preferably 
a mutation of alanine (A) at position 924 to glycine (G) 
(A924G” in Table 2). This mutation is, for example, caused 
by a mutation on cytosine (C) at position 2771 of the nucle 
otide sequence of calcium ion channel C. 1 subunit gene 
represented by SEQ ID NO. 4, preferably a substitution of 
cytosine (C) at position 2771 with guanine (G) (C2771G). 
0145 Yet another embodiment is a mutation on glycine 
(G) at position 266 of the amino acid sequence of calcium ion 
channel C. 1 subunit represented by SEQID NO. 3, preferably 
a mutation on glycine (G) at position 266 to serine (S) 
(“G2665” in Table 2). This mutation is, for example, caused 
by a mutation on guanine (G) at position 796 of the nucleotide 
sequence of calcium ion channel C. 1 subunit gene represented 
by SEQID NO. 4, preferably by a substitution of guanine (G) 
at position 796 with adenine (A) (G796A). 
0146 Yet another embodiment is a mutation on lysine (K) 
at position 472 of the amino acid sequence of calcium ion 
channel C. 1 subunit represented by SEQID NO. 3, preferably 
a mutation on lysine (K) at position 472 to arginine (R) 
(“K472R in Table 2). This mutation is, for example, caused 
by a mutation on adenine (A) at position 1415 of the nucle 
otide sequence of calcium ion channel C. 1 subunit gene 
represented by SEQID NO. 4, preferably by a substitution of 
adenine (A) at position 1415 with guanine (G) (A1415G). 
0147 Yet another embodiment is a deletion of an amino 
acid at positions 2202 to 2205 of the amino acid sequence of 
calcium ion channel C. 1 subunit represented by SEQID NO. 
3 ("de12202-2205” in Table 2). This mutationis, for example, 
caused by a mutation on ACCAGGAGCGGG of positions 
6605 to 6616 of the nucleotide sequence of calcium ion chan 
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nela 1 subunit gene represented by SEQID NO. 4, preferably 
a deletion of ACCAGGAGCGGG at positions 6605 to 6616 
(de16605-6616). 
0.148. It is needless to say that the mutations related to the 
function abnormality of Voltage-gated calcium ion channel 
Ca2.1 is not limited to the mutations exemplified above. 
014.9 The mutations on the foregoing sodium ion channel 
a 1 subunit and the mutations on the foregoing calcium ion 
channel C. 1 subunit are organized into Table 1 and Table 2. 

TABLE 1 

Mutations on Sodium ion channel C.1 subunit 

1289de1F, G177R, Q1450R, T1539P, 
A1002fsX1009, G188OfsX1881, R1648C, T1909I, 
A1429fsX1443, intron 21, R377L, V1390M, 
A1662V, K1027X, R501fsX543, V212A, 
A1685D, K1057fsX1073, R712X, W1271X, 
E788K, K547fsX570, R865X, W1434R, 
Exon 10*, L1265P, R931C, W738fsX746, 
F902C, L990F, S1574X, N1417H, 
G163E, P707fsX714, S607fsX622, 
G1674R, Q1277X, T1082fsX1086, 

Exon 10* exon deletion detected by MLPA 

TABLE 2 

Mutations on calcium ion channel C.1 subunit 

del 2202-2205, G1108S, R1126H, 
E921D, G266S, R2201 Q, 
M249K 

0150. In the assessment method according to the present 
invention, it is preferable that the mutation on Sodium ion 
channel C. 1 subunit is, more specifically, at least one mutation 
shown in Table 1, and the mutation on calcium ion channel al 
Subunit is, more specifically, at least one mutation shown in 
Table 2. 
0151. The assessment method according to the present 
invention is not limited in particular of how the presence of a 
mutation is detected for both the sodium ion channel a 1 
Subunit and the calcium ion channel C. 1 subunit, and any 
method conventionally known may be used. 
0152 Examples of methods for detecting the presence of 
the mutation for both the Sodium ion channel C. 1 subunit gene 
and the calcium ion channel C. 1 subunit gene encompass 
mutation detecting methods such as DNA sequencing method 
using PCR, SSCP method (Single strand conformation poly 
morphism), DHPLC method (denaturing high performance 
liquid chromatography); polymorphism detecting methods 
using real-time PCR or DNA chip; method of detecting 
micro-deletion of exons of a gene; and Northern blotting, 
RT-PCR, Real-time PCR, and cDNA array, each of which 
detect an increase and decrease of mRNA. Moreover, when 
the presence of mutation is to be detected for both of sodium 
ion channel C. 1 subunit protein and calcium ion channel C. 1 
Subunit protein, a method Such as Western blotting, immun 
ostaining, protein array or the like may be used. 
0153. The following provides more specific descriptions, 
by separating into the following embodiments: (A) an 
embodiment detecting a gene mutation with use of a genomic 
DNA included in a sample taken from a subject, (B) an 
embodiment detecting a gene mutation with use of mRNA 
(cDNA) included in a sample taken from a subject, and (C) an 
embodiment detecting a protein mutation with use of a pro 
tein included in a sample taken from a Subject. 
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0154 (A) Embodiment Using Genomic DNA 
0155. In the embodiment detecting a gene mutation with 
use of a genomic DNA included in a sample taken from a 
Subject, first, a genomic DNA is extracted from the sample 
taken from the Subject, by a conventionally known method. 
0156 The “sample taken from the subject' is not limited in 
particular, and any sample from which a genomic DNA is 
extractable can be used. More specifically, a sample of blood, 
oral mucosa cells, bone marrow fluid, hair, Various organs, 
peripheral lymphocytes, synovial cells or the like can be used. 
Moreover, cells taken from the subject may be cultured and a 
genomic DNA may be extracted from its proliferated cells. 
0157 Moreover, the extracted genomic DNA may be used 
upon amplification by a gene amplification method generally 
performed, for example, PCR (Polymerase Chain Reaction), 
NASBA (Nucleic acid sequence based amplification), TMA 
(Transcription-mediated amplification), SDA (Strand Dis 
placement Amplification), LAMP (Loop-Mediated Isother 
mal Amplification), and ICAN (Isothermal and Chimeric 
primer-initiated Amplification of Nucleic acids). 
0158. The method of detecting the presence of mutation 
for both the sodium ion channel C. 1 subunit gene and the 
calcium ion channel C. 1 subunit gene with use of a sample 
including a genomic DNA prepared as Such is not limited in 
particular, and examples encompass allele-specific oligo 
nucleotide probe method, Oligonucleotide Ligation Assay, 
PCR-SSCP, PCR-CFLP, PCR-PHFA invader method, RCA 
(Rolling Circle Amplification), Primer Oligo Base Extension, 
and like methods. 
0159 More specifically, a polynucleotide for detecting a 
mutation on C-Subunit type 1 of the Voltage-gated sodium ion 
channel Na1.1 and a polynucleotide for detecting a mutation 
on C-subunit type 1 of the Voltage-gated calcium ion channel 
Ca2.1 are used to detect, from the genomic DNA, the pres 
ence of a mutation for both the sodium ion channel C. 1 
Subunit gene and the calcium ion channel C.1 Subunit gene. 
0160 The “polynucleotide for detecting a mutation on 
C-Subunit type 1 of Voltage-gated Sodium ion channel Natl. 
1 is indicative of a polynucleotide having a nucleotide 
sequence complementary to a set region in a sodium ion 
channel al Subunit gene (e.g. a region including an exon, or 
boundary region between an exon and an intron). The “poly 
nucleotide for detecting a mutation on C-Subunit type 1 of 
Voltage-gated calcium ion channel Ca2.1” is indicative of a 
polynucleotide having a nucleotide sequence complementary 
to a set region in the calcium ion channel C.1 subunit gene (e.g. 
a region including an exon, or a boundary region between an 
exon and an intron). 
0161 The “polynucleotide for detecting a mutation on 
C-Subunit type 1 of Voltage-gated Sodium ion channel Natl. 
1' is, more specifically, a polynucleotide having a nucleotide 
sequence represented by any one of SEQID NOS.: 5, 6, and 9 
to 62, for example. Moreover, the “polynucleotide for detect 
ing a mutation on C-Subunit type 1 of Voltage-gated calcium 
ion channel Ca2.1” is, more specifically, a polynucleotide 
having a nucleotide sequence represented by any one of SEQ 
ID NOS.: 7, 8, and 63 to 143. 
0162 Two kinds of the polynucleotides may be used in 
combination as a primer pair, or one kind may be used as a 
probe. When the two kinds are used in combination as a 
primer pair, the polynucleotides may be used in combinations 
as exemplified in Examples described later. 
0163 When two kinds of the polynucleotides are used in 
combination as a primer pair, it is possible, for example, to 
amplify a set region in the gene by PCR with use of a corre 
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sponding primer pair, and thereafter, directly sequence the 
obtained PCR product, to detect the presence of the mutation 
in the gene. 
0164 Moreover, two kinds of fluorescence-labeled poly 
nucleotides may be used as a primer pair, to amplify a set 
region of the gene by PCR, perform gel electrophoresis or 
capillary electrophoresis with the obtained PCR product, and 
study a strength of the signals, so as to detect the presence of 
a mutation in the gene. 
0.165 Moreover, when one kind of the polynucleotides is 
to be solely used as a probe, the presence of the mutation on 
the gene can be detected by, for example, digesting the 
genomic DNA with an appropriate restriction enzyme and 
detecting a difference in size of the digested genomic DNA 
fragment by Southern blotting or the like. 
0166 As such, by detecting the presence of mutations for 
both the Sodium ion channel C. 1 subunit gene and calcium ion 
channel C. 1 subunit gene with use of the genomic DNA 
included in the sample taken from the subject, it is possible to 
obtain data for assessing a potential for development of 
Dravet syndrome in the subject. More specifically, when a 
mutation is found on both the sodium ion channel C. 1 subunit 
gene and the calcium ion channel C. 1 subunit gene in the 
obtained data, it can be assessed that the Subject has a high 
potential for development of Dravet syndrome. 
0167. The primer pair and probe used in the method of 
detecting the mutation may be prepared by a DNA synthe 
sizer or the like, as in law of the art. 
(0168 (B) Embodiment Using mRNA (cDNA) 
0169. In the embodiment of detecting a mutation with use 
of mRNA included in a sample taken from the subject, first, 
mRNA is extracted from a sample taken from the subject, 
with use of a conventionally known method. 
0170 The “sample taken from the subject' is not limited in 
particular, and any sample can be used as long as mRNA can 
be extracted therefrom and a gene that can be subjected to the 
detection of a mutation is expressed or is possibly expressed. 
The “sample taken from the subject' is preferably, for 
example, a peripheral blood leukemic cell, dermal fibroblast, 
oral mucosa cell, neuron, or muscle cell, each of a patient. 
0171 Subsequently, cDNA is prepared from the extracted 
mRNA by reverse transcription reaction. Furthermore, if nec 
essary, the obtained cDNA may be amplified by a gene ampli 
fication method generally performed, for example PCR 
(Polymerase Chain Reaction), NASBA (Nucleic acid 
sequence based amplification), TMA (Transcription-medi 
ated amplification), SDA (Strand Displacement Amplifica 
tion), LAMP (Loop-Mediated Isothermal Amplification), 
and ICAN (Isothermal and Chimeric primer-initiated Ampli 
fication of Nucleic acids). 
0172. The method of detecting the presence of the muta 
tion for both the sodium ion channel C. 1 subunit gene and 
calcium ion channel C. 1 subunit gene with use of a sample 
including cDNA prepared as such is not limited in particular; 
whether or not a gene mutation is present in a subject that is 
subjected to mutation detection may be detected with use of a 
similar method as with a case in which a gene mutation is 
detected with use of a genomic DNA, as described in the 
foregoing “(A) Embodiment using genomic DNA’. 
0173 By detecting the presence of the mutation for both 
the sodium ion channel C. 1 subunit gene and calcium ion 
channel C.1 subunit gene with use of mRNA included in the 
sample that is taken from the Subject, it is possible to obtain 
data for assessing a potential for development of Dravet Syn 
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drome in the Subject. More specifically, when a mutation is 
found in both the Sodium ion channel C. 1 subunit gene and the 
calcium ion channel C. 1 subunit gene in the obtained data, it 
can be assessed that the Subject has a high potential for the 
development of Dravet syndrome. 
(0174 (C) Embodiment Using Protein 
0.175. In the embodiment of detecting a mutation using 
protein included in the sample taken from a subject, first, 
protein is extracted from the sample taken from the subject 
with use of a conventionally known method. 
0176 The sample taken from the subject is not limited in 
particular, and may be any sample from which protein is 
extractable and in which both of sodium ion channel a 1 
Subunit protein and calcium ion channel C. 1 subunit protein 
are expressed or is possibly expressed. 
0177. The method of detecting the presence of mutation 
for both the sodium ion channel C. 1 subunit protein and the 
calcium ion channel C. 1 subunit protein with use of the 
sample including the protein prepared as described above is 
not limited in particular, and for example an antibody which 
specifically recognizes just a protein having a set mutation 
may be prepared, to detect the mutation by ELISA or Western 
blotting using that antibody. In the present specification, the 
term “protein’ may be used replaceable with “polypeptide' 
or “peptide'. 
0.178 Moreover, mutation may be detected by isolating a 
protein to be subjected to the mutation detection from the 
sample including the foregoing protein, and digesting the 
isolated protein with an enzyme or the like directly or if 
necessary, with use of a protein sequencer or a mass spec 
trometer. Alternatively, the mutation may be detected on the 
basis of an isoelectric point of the isolated protein. 
0179. As such, by detecting the presence of a mutation for 
both of the sodium ion channel C.1 subunit protein and the 
calcium ion channel C.1 subunit protein with use of a protein 
included in the sample taken from the subject, it is possible to 
obtain data for assessing potential for development of Dravet 
syndrome in the Subject. More specifically, when a mutation 
is found on both the sodium ion channel C.1 subunit protein 
and the calcium ion channel C. 1 subunit protein in the 
obtained data, it is possible to assess that the Subject has a high 
potential for development of Dravet syndrome. 
0180 (1-2. Step of Detecting Change in Activity) 
0181. In the present specification, the “step of detecting 
change in activity” is indicative of a step of detecting whether 
activity of the Voltage-gated Sodium ion channel Na1.1 has 
changed and a step of detecting whether activity of the Volt 
age-gated calcium ion channel Ca2.1 has changed. 
0182. As described in Examples later described, it is con 
sidered that the change in activity in both the Voltage-gated 
Sodium ion channel Na1.1 and the Voltage-gated calcium ion 
channel Ca2.1, caused by the mutations on the sodium ion 
channel C.1 subunit and on the calcium ion channel C.1 Sub 
unit, is related to the development of Dravet syndrome. 
Hence, although the mutation on the Sodium ion channel C.1 
Subunit is not particularly limited in its position, it is prefer 
able that the mutation is on a position that causes a change in 
the activity of the Voltage-gated Sodium ion channel Na1.1. 
Moreover, although the mutation on the calcium ion channel 
C.1 Subunit is not particularly limited in its position, it is 
preferable that the mutation is on a position that causes a 
change in the activity of the Voltage-gated calcium ion chan 
nel Ca2.1. 
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0183 Here, the activity of the voltage-gated sodium ion 
channel Na1.1 is, more specifically, an activity to allow 
transmission of sodium ion (Na+) into the cell by depending 
on membrane potential. The change inactivity of the Voltage 
gated Sodium ion channel Na1.1 is not limited in particular, 
and may be an increase of activity or may be a decrease in 
activity. Namely, the change is Sufficiently one that shows an 
abnormality in the activity of the Voltage-gated sodium ion 
channel Na1.1. 
0184. In the present specification, “the activity of the volt 
age-gated sodium ion channel Na1.1 is changed indicates 
that an activity of a mutant Voltage-gated Sodium ion channel 
Na1.1 including the Sodium ion channel C.1 Subunit on 
which the mutation is present is of a value having a statisti 
cally significant difference based on a significant test as com 
pared to an activity of a wild-type Voltage-gated Sodium ion 
channel Na1.1, and preferably indicates that p is equal to or 
smaller than 0.05 by Student's t-test. 
0185. Moreover, the activity of the voltage-gated calcium 
ion channel Ca2.1 is, more specifically, an activity that 
causes transmission of calcium ion (Ca") into the cell to be 
membrane Voltage-gated. The change in function of the Volt 
age-gated calcium ion channel Ca2.1 is not particularly lim 
ited, and may be the increase of activity or the decrease in 
activity. Namely, the change is Sufficiently one that shows 
abnormality of the activity of the Voltage-gated calcium ion 
channel Ca2.1. 
0186. In the present specification, “the activity of the volt 
age-gated calcium ion channel Ca2.1 is changed indicates 
that the activity of a mutant Voltage-gated calcium ion chan 
nel Ca2.1 including the calcium ion channel al Subunit on 
which a mutation is present is of a value having a statistically 
significant difference based on a significant test as compared 
to an activity of a wild-type Voltage-gated calcium ion chan 
nel Ca2.1, and preferably indicates that p is equal to or 
smaller than 0.05 by Student's t-test. 
0187. An example of a method of detecting that the activ 
ity of the Voltage-gated Sodium ion channel Na1.1 is 
changed by the mutation is, for example, (i) coexpressing, in 
a culture cell with use of a expression vector or the like, a 
Sodium ion channel C.1 Subunit gene on which a mutation is 
present with a wild-type gene (B. Subunit gene and B. Subunit 
gene) that encodes a subunit (B subunit and B subunit) other 
than the C.1 subunit, which wild-type gene makes up the 
Voltage-gated Sodium ion channel Natl. 1, (ii) measuring an 
activity of the Voltage-gated Sodium ion channel Na1.1 on 
which a mutation is present with use of the obtained cultured 
cell, and (iii) comparing the activity with an activity of the 
wild-type Voltage-gated Sodium ion channel Na1.1, to con 
firm whether the activity of the voltage-gated sodium ion 
channel Na1.1 is changed. The method of measuring the 
activity of the Voltage-gated Sodium ion channel Na1.1 is not 
particularly limited, however it is possible to use the conven 
tionally known patch clamping, imaging with use of a fluo 
rescence probe, or like method. 
0188 An example of a method of detecting that the activ 
ity of the Voltage-gated calcium ion channel Ca2.1 is 
changed by mutation is by (i) coexpressing, in a culture cell 
with use of an expression vector or the like, a calcium ion 
channel al Subunit gene on which a mutation is present with a 
wild-type gene (B Subunit gene, Y subunit gene, and C.26 
Subunit gene) that encodes a subunit (B Subunit, y Subunit, and 
C28 subunit) other than the C.1 subunit, which wild-type gene 
makes up the Voltage-gated calcium ion channel Ca2.1, (ii) 



US 2013/0036482 A1 

measuring, with the obtained cultured cell, an activity of the 
Voltage-gated calcium ion channel Ca2.1 on which the 
mutation is present, and (iii) comparing the activity with an 
activity of the wild-type Voltage-gated calcium ion channel 
Ca2.1, to confirm whether the activity of the Voltage-gated 
calcium ion channel Ca2.1 is changed. The method of mea 
Suring the activity of the Voltage-gated calcium ion channel 
Ca2.1 is not limited in particular, however it is possible to 
use the conventionally known patch clamping, imaging using 
an optical probe, a calcium indicator, or a caged compound, 
for example. 
0189 The assessment method according to the present 
invention, since it includes the foregoing configuration, it is 
possible to obtain data for assessing a potential for develop 
ment of Dravet syndrome in the subject. Hence, with the 
assessment method according to the present invention, it is 
possible to find out, with high accuracy and at an early stage, 
Dravet syndrome having the unfavorable prognosis, which 
thus allows for preparing a treatment management system by 
an epilepsy specialist from an earlier stage for a Dravet Syn 
drome patient. As a result, it is possible to improve treatment 
intervention of the patient, reduce the mental burden on their 
families, and reduce the economical burden. Furthermore, it 
is possible to provide appropriate treatment for the patient of 
Dravet syndrome; this hence reduces medical fees. 
0190. 2. Kit According to the Present Invention 
0191 The present invention also encompasses a kit for 
assessing the potential for development of Dravet syndrome, 
with use of the assessment method according to the present 
invention (hereinafter, also referred simply as “kit according 
to the present invention'). 
0.192 The kit according to the present invention is not 
limited in its specific configuration in particular as long as it 
includes at least a reagent for detecting the presence of muta 
tion on C-subunit type 1 of the Voltage-gated Sodium ion 
channel Na1.1 and a reagent for detecting the presence of 
mutation on C-Subunit type 1 of the Voltage-gated calcium ion 
channel Ca2.1. 
0193 As described in “1. Assessment method according 

to the present invention', ways considered to detect the pres 
ence of mutation for both of C.-subunit type 1 of the voltage 
gated sodium ion channel Na1.1 and C-subunit type 1 of the 
Voltage-gated calcium ion channel Ca2.1 are (A) detecting a 
gene mutation with use of a genomic DNA included in a 
sample taken from a subject, or (B) detecting a gene mutation 
with use of mRNA (cDNA) included in a sample taken from 
the subject. 
0194 Hence, in order to detect a mutation using agenomic 
DNA included in the sample taken from the subject or mRNA 
(cDNA) included in the sample taken from the subject, the kit 
according to the present invention includes a polynucleotide 
being used for determining a mutation on C-Subunit type 1 of 
Voltage-gated Sodium ion channel Na1.1; and a polynucle 
otide being used for determining a mutation on C-Subunit 
type 1 of Voltage-gated calcium ion channel Ca2.1. Such 
polynucleotides can be used as, for example, a primer pair or 
a probe. These polynucleotides may be included solely or 
may be included as a combination of a plurality thereof. 
0.195 The kit according to the present invention encom 
passes (A) a kit for detecting a mutation with use of agenomic 
DNA included in a sample taken from a subject and (B) a kit 
for detecting a mutation with use of a mRNA (cDNA) 
included in a sample taken from a Subject. The following 
specifically describes the reagents included in the embodi 
ments of the kits in (A) or (B). 
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0.196 (A) Kit for detecting mutation with use of genomic 
DNA included in sample taken from subject 
0.197 For example, a configuration of the sodium ion 
channel C.1 Subunit and the calcium ion channel C. 1 subunit 
may include a primer pair designed so as to allow amplifica 
tion of the genomic DNA of each of the genes or a part of its 
region, or may include a probe designed so that one of 
genomic DNA of its mutant type or wild-type can be specifi 
cally detected. These polynucleotides are as described in the 
foregoing (A) Embodiment using genomic DNA in “1. 
Assessment method according to the present invention'. So 
hence its description has been omitted here. 
0198 Furthermore, such a kit may be configured to 
include, in addition to the primer pair or probe, a combination 
of one or more reagent necessary for detecting the presence of 
the mutation on the gene. Such as a reagent used in PCR, 
Southern blotting, and nucleic acid sequencing. 
0199 The reagent is selected and employed as appropriate 
in accordance with the detection method of the present inven 
tion, and examples thereof are dATP, dCTP, dTTP, dGTP, 
DNA polymerase and the like. Furthermore, the kit according 
to the present invention may include a suitable buffer solution 
and a washing solution that can be used in the PCR, Southern 
blotting, and nucleic acid sequencing. 
0200 (B) Kit detecting mutation with use of mRNA 
(cDNA) included in sample taken from subject For example, 
a configuration of the Sodium ion channel C.1 subunit and the 
calcium ion channel C. 1 subunit may include a primer pair 
designed so as to allow amplification of the cDNA of each of 
the genes or a part of its region, or include a probe designed so 
that one of mRNA of its mutant type or wild-type can be 
specifically detected. These polynucleotides are as described 
in (B) Embodiment using mRNA (cDNA) in “1. Assessment 
method according to the present invention'. So hence its 
description has been omitted here. 
0201 Furthermore, such a kit may be configured to 
include, in addition to the primer pair or probe, a combination 
of one or more reagent necessary for detecting the presence of 
a mutation on the gene. Such as a reagent used in RT-PCR, 
Northern blotting, nucleic acid sequencing or the like. 
0202 The reagent is selected and employed as appropriate 
in accordance with the detection method of the present inven 
tion, and examples thereof are dATP, dCTP, dTTP, dGTP, 
DNA polymerase and the like. Furthermore, the kit according 
to the present invention may include a suitable buffer solution 
and a washing solution that can be used in RT-PCR, Northern 
blotting, and nucleic acid sequencing. 
0203 The kit according to the present invention may 
include the exemplified configuration in any combination. 
Furthermore, the kit may include other reagents other than the 
reagents exemplified above. 
0204 As described in the item “1. Assessment method 
according to the present invention', in order to detect the 
presence of mutation for both the Sodium ion channel a 1 
subunit and the calcium ion channel C. 1 subunit, it is further 
considerable to (C) detect the mutation with use of a protein 
included in the sample taken from a subject. 
0205 Therefore, the kit according to the present invention 
may include, for example, an antibody that specifically bonds 
to just the wild-type or mutant protein among the proteins of 
the Sodium ion channel C. 1 subunit and the calcium ion 
channel C. 1 subunit. Furthermore, the configuration may be 
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one which, in addition to the antibody, includes one or more 
reagent in combination, which reagent is used for ELISA or 
Western blotting. 
0206. Furthermore, the kit according to the present inven 
tion may include a reagent used for measuring activity of the 
Voltage-gated Sodium ion channel Na1.1, a reagent used for 
measuring activity of the Voltage-gated calcium ion channel 
Ca2.1, or the like. 
0207. With use of the kit according to the present invention 
as described above, it is possible to easily obtain data for 
assessing the potential for development of Dravet syndrome 
in the subject. A subject to which the kit may be applied is not 
particularly limited, however is preferably applied to infants 
or children. 

0208. 3. Model Animal of Dravet Syndrome According to 
the Present Invention and its Production Method 

0209. The present invention encompasses a model animal 
of Dravet syndrome, and its production method. 
0210 (3-1. Model Animal of Dravet Syndrome According 

to the Present Invention) 
0211. The model animal of Dravet syndrome according to 
the present invention has a mutation on both the Sodium ion 
channel C. 1 subunit and the calcium ion channel C. 1 subunit. 
The mutation on the sodium ion channel C. 1 subunit and the 
mutation on the calcium ion channel C. 1 subunit are as 
described in the item “1. Assessment method according to the 
present invention” described above, so therefore specific 
descriptions thereof are omitted here. 
0212. It is preferable in the model animal of the Dravet 
syndrome that both the activity of the Voltage-gated sodium 
ion channel Na1.1 and the activity of the Voltage-gated cal 
cium ion channel Ca2.1 are changed as compared to a wild 
type animal. This change in activity is not particularly lim 
ited, and may be an increase of activity or may be a decrease 
in activity. The method of confirming whether or not an 
activity of the Voltage-gated Sodium ion channel Natl. 1 of 
the model animal of Dravet syndrome according to the 
present invention is changed from that of a wild-type, and the 
method of confirming whether or not an activity of the volt 
age-gated calcium ion channel Ca2.1 of the model animal of 
Dravet syndrome according to the present invention is 
changed from that of a wild-type, are both not particularly 
limited. For example, with an individual of a model animal of 
Dravet syndrome according to the present invention or cells 
collected from the model animal of Dravet syndrome accord 
ing to the present invention, confirmation may be made by 
measuring the activity by use of the conventionally known 
patch clamping, slice patching, imaging with use of fluores 
cence probe and like method. 
0213. The model animal of Dravet syndrome according to 
the present invention has the mutation on both the Sodium ion 
channel C. 1 subunit and the calcium ion channel C. 1 subunit, 
so therefore develops Dravet syndrome. Such a model animal 
of Dravet syndrome can be used advantageously for clarifi 
cation of the development mechanism of the intractable 
Dravet syndrome, and for development of medicament for 
Dravet syndrome. 
0214. In the present specification, “model animal' denotes 
an experiment animal used for developing a prevention 
method or treatment against human diseases, and more spe 
cifically is a non-human mammal Such as a mouse, rat, rabbit, 
monkey, goat, pig, sheep, cow, or dog, and other vertebrates. 
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0215 (3-2. Production Method of Model Animal of 
Dravet Syndrome According to the Present Invention) 
0216 A method of producing a model animal of Dravet 
syndrome, according to the present invention, includes: intro 
ducing a mutation on Sodium ion channel C. 1 subunit and 
introducing a mutation on calcium ion channel C. 1 subunit. 
0217 More specifically, a mutation can be introduced on 
each of the genes by manipulating the gene of the model 
animal. Here, the “manipulating the gene of the model ani 
mal' intends to mean manipulation of a gene of a model 
animal by use of a conventionally known gene manipulation 
technique. More specifically, this encompasses all of destruc 
tion of a gene of the model animal, an introduction of a 
mutation to that gene, a Substitution of that gene with a mutant 
gene, and furthermore, introduction of a foreign gene into the 
model animal, and crossing of model animals. 
0218. The production method according to the present 
invention of the model animal of Dravet syndrome may 
include steps other than those described above. Specific steps, 
materials, conditions, used devices, used equipment and the 
like are not limited in particular. 
0219. With the production method according to the 
present invention of a model animal of Dravet syndrome, it is 
possible to produce a model animal developed in Dravet 
syndrome by manipulating genes of a model animal so that a 
mutation is introduced into the genes of the Sodium ion chan 
nel a 1 subunit and the calcium ion channel C. 1 subunit. 

0220 4. Cells According to the Present Invention and its 
Production Method 
0221) The present invention also encompasses cells hav 
ing a mutation on both the sodium ion channel C. 1 subunit and 
the calcium ion channel C. 1 subunit, and its production 
method. 

0222 (4-1. Cell According to the Present Invention) 
0223) The cell according to the present invention is a cell 
having a mutation on both the Sodium ion channel C. 1 subunit 
and the calcium ion channel C. 1 subunit. The mutation on the 
Sodium ion channel C. 1 subunit and the mutation on the 
calcium ion channel C. 1 subunit are as described in the item 
'1. Assessment method according to the present invention” 
described above, so therefore specific description thereof 
have been omitted here. 

0224. The cell according to the present invention intends 
to mean experimental culture cells having a mutation on both 
the Sodium ion channel C. 1 subunit and the calcium ion 
channel C.1 subunit. More specifically, the cell is an experi 
mental culture cell derived from a mammal Such as a human, 
mouse, rat, hamster, rabbit, monkey and the like, and other 
vertebrates. 

0225. It is preferable that with such a cell, both of activity 
of the Voltage-gated Sodium ion channel Na1.1 and activity 
of the Voltage-gated calcium ion channel Ca2.1 are changed. 
This change in activity is not particularly limited, and may be 
an increase of activity or a decrease inactivity. The method of 
confirming whether or not the activity of the Voltage-gated 
Sodium ion channel Natl. 1 of the cell according to the 
present invention is changed from that of a wild-type, and a 
method of confirming whether or not the activity of both of 
the Voltage-gated calcium ion channel Ca2.1 of the cell 
according to the present invention is changed from that of the 
wild-type are as described in “1. Assessment method accord 
ing to the present invention' described above, so hence spe 
cific description thereof have been omitted here. 



US 2013/0036482 A1 

0226. Such a cell can be used for clarification of a devel 
opment mechanism of the intractable Dravet syndrome, and 
for the development in medicament for Dravet syndrome. For 
example, it is possible to Suitably use this for screening of a 
drug for treating Dravet syndrome. Namely, this cell can also 
be said as a screening cell for a drug for treating Dravet 
syndrome. Accordingly, the present invention also encom 
passes a screening cell of a drug for treating Dravet syndrome 
(hereinafter, simply called 'screening cell”), and its produc 
tion method. 

0227 (4-2. Production Method of Cell According to 
Present Invention) 
0228. A method of producing a cell according to the 
present invention is a method of producing a cell that has the 
foregoing properties, and includes: introducing a mutation on 
a sodium ion channel C. 1 subunit; and introducing a mutation 
on a calcium ion channel C. 1 subunit. More specifically, the 
following three embodiments can be raised. The following 
three embodiments are described specifically below, however 
the present invention is not limited to these. 
0229 (1) Method of Using Expression Vector Etc. 
0230. This method produces a cell that expresses a mutant 
Voltage-gated sodium ion channel Na1.1 and mutant Volt 
age-gated calcium ion channel Ca2.1, with use of an expres 
sion vector or the like. More specifically described, in order to 
make a cell express the mutant Voltage-gated Sodium ion 
channel Na1.1, for example, a sodium ion channel a 1 sub 
unit gene having a mutation that causes a change in an amino 
acid is coexpressed, in a culture cell that serves as a host, with 
a wild-type gene (B. Subunit gene and B. Subunit gene) mak 
ing up the Voltage-gated Sodium ion channel Na1.1, which 
wild-type gene encodes a subunit other than the C.1 Subunit 
(B. subunit and B subunit), with use of an expression vector 
or the like. This enables the cell to express the mutant voltage 
gated sodium ion channel Na1.1 that includes the mutant 
Sodium ion channel C. 1 subunit. 

0231 Similarly, in order to make the cell express the 
mutant voltage-gated calcium ion channel Ca2.1, for 
example, a calcium ion channel C. 1 subunit gene having a 
mutation that causes a change in an amino acid is coex 
pressed, in a culture cell that serves as a host, with a wild-type 
gene (B Subunit gene, Y subunit gene, and C.26 subunit gene) 
making up a Voltage-gated calcium ion channel Ca2.1. 
which wild-type gene encodes a subunit other than the C. 1 
subunit (B subunit, Y subunit, and C.28 subunit), with the 
expression vector or the like. This hence enables the cell to 
express a mutant voltage-gated calcium ion channel Ca2.1 
that includes the mutant calcium ion channel C. 1 subunit. 

0232. At this time, it is preferable that the culture cell 
serving as a host is a cell from which no voltage-gated sodium 
ion channel Na1.1 and the Voltage-gated calcium ion chan 
nel Ca2.1 is expressed. With use of such a cell, no effect is 
caused by the residing Voltage-gated Sodium ion channel 
Natl. 1 and residing Voltage-gated calcium ion channel Ca2. 
1. 

0233 (2) Method of Using Artificial Mutation Introduc 
tion 

0234. This method introduces mutation for both of the 
Sodium ion channel C. 1 subunit and the calcium ion channel 
a 1 in a culture cell expressing both the Voltage-gated sodium 
ion channel Na1.1 and the Voltage-gated calcium ion chan 
nel Ca2.1. 
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0235. The method of introducing the mutation on the cul 
ture cell is not particularly limited, and a conventionally 
known gene manipulation technique is used in combination 
as appropriate. 
0236 (3) Method of Using Model Animal of Dravet Syn 
drome According to the Present Invention 
0237. This method extracts a tissue from the model animal 
of Dravet syndrome according to the present invention as 
described above, and prepares a culture cell from that tissue. 
The model animal of Dravet syndrome according to the 
present invention is as described in “3. Model animal of 
Dravet syndrome according to the present invention and its 
production method’, and so therefore specific description 
thereof has been omitted here. Of course, the “tissue” that is 
extracted is intended to mean a tissue in which both the 
Sodium ion channel C. 1 subunit on which a mutation is intro 
duced and the calcium ion channel C. 1 subunit on which a 
mutation is introduced are expressed. 
0238. This hence allows for easy production of a cell that 
has a mutation on both the Sodium ion channel C. 1 subunit and 
the calcium ion channel C. 1 subunit. The kinds of tissues 
extracted from the model animal of Dravet syndrome is not 
limited in particular, and may be selected as appropriate 
depending on its purpose. 
0239. The method according to the present invention of 
producing a cell may include steps other than the steps 
described above. Specific steps, materials, conditions, used 
devices, used equipment and the like are not limited in par 
ticular. 
0240 5. Screening Method of Drug for Treating Dravet 
Syndrome 
0241 The model animal of Dravet syndrome according to 
the present invention and the cell according to the present 
invention can be used in development of a new treatment 
method and drug for treating Dravet syndrome. Hence, the 
present invention encompasses a screening method of a drug 
for treating Dravet syndrome, which screens a drug for treat 
ing Dravet syndrome (hereinafter, also called 'screening 
method according to the present invention'). 
0242. In the specification, an embodiment using a model 
animal of Dravet syndrome according to the present invention 
and an embodiment using a screening cell have been 
explained as embodiments of the screening method according 
to the present application. However, the present invention is 
not limited to these embodiments. 
0243 Namely, for example, the embodiment may use 
another model animal of Dravet syndrome instead of the 
model animal of Dravet syndrome according to the present 
invention. 
0244 (1) Case of using model animal of Dravet syndrome 
according to the present invention 
0245. The method is sufficient as long as it includes 
administering a candidate agent to the model animal of 
Dravet syndrome according to the present invention, and 
assessing whether or not Dravet syndrome shows improve 
ment or is cured in the model animal of Dravet syndrome to 
which the candidate agent is administered. 
0246 Namely, according to the screening method of the 
drug for treating Dravet syndrome according to the present 
invention, a candidate agent is administered to the model 
animal of Dravet syndrome, to assess whether or not that 
candidate agent can serve as a drug for treating Dravet Syn 
drome in the model animal of Dravet syndrome to which the 
candidate agent is administered, by having the improvement 
or curing of Dravet syndrome serve as an indicator. 
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0247 The method of assessing whether or not Dravet syn 
drome is improved or cured in the model animal of Dravet 
syndrome to which the candidate agent is administered is not 
limited in particular, and is sufficiently assessed by use of 
characteristic symptoms of Dravet syndrome as indicators. 
For example, it is possible to determine whether Dravet syn 
drome is improved or cured by comparing a control animal 
not having a mutation that causes an amino acid change on the 
Sodium ion channel C.1 Subunit gene and the calcium ion 
channel C. 1 subunit gene (i.e. an animal not having a mutation 
on both of C-Subunit type 1 of Voltage-gated Sodium ion 
channel Na1.1 and C-Subunit type 1 of Voltage-gated cal 
cium ion channel Ca2.1) with the model animal of Dravet 
syndrome according to the present invention, in terms of 
“body temperature at convulsion onset (convulsion thresh 
old)”, “severity score”, “duration of convulsion, and the like 
each shown in the Examples later described. 
0248. The candidate agent is not limited in particular, 
however it is preferable that it is a compound expectable of 
giving effect on the expression of Voltage-gated Sodium ion 
channel Na1.1 and/or expression of Voltage-gated calcium 
ion channel Ca2.1, or a compound expectable of giving 
effect on the activity of the Voltage-gated Sodium ion channel 
Natl. 1 and/or the activity of voltage-gated calcium ion chan 
nel Ca2.1 (e.g. an inhibitor or candidate substance of an 
inhibitor, oran agonist or a candidate substance of an agonist, 
each of which has effect on both the voltage-gated sodium ion 
channel Na1.1 and the Voltage-gated calcium ion channel 
Ca2.1). 
0249 Moreover, the candidate agent may be an expression 
plasmid vector or a virus vector that includes a polynucleotide 
made of a sodium ion channel C. 1 subunit gene or a part of its 
nucleotide sequence. Moreover, the candidate agent may be 
an expression plasmid vector or a virus vector that includes a 
polynucleotide made of the calcium ion channel C. 1 subunit 
gene or a part of its nucleotide sequence. 
0250. The method of administering such a candidate agent 
to the Dravet syndrome model animal according to the 
present invention is not limited in particular, and a Suitable 
method is sufficiently selected from conventionally known 
methods in accordance with physical properties of that can 
didate agent. 
0251 (2) Case of Using Screening Cell According to the 
Present Invention 
0252. The method at least includes administering a candi 
date agent to a screening cell according to the present inven 
tion, and assessing whether or not activity of Voltage-gated 
sodium ion channel Na1.1 and/or activity of Voltage-gated 
calcium ion channel Ca2.1 in the screening cell of a drug for 
treating Dravet syndrome to which the candidate agent was 
administered, is changed. 
0253 Namely, with the screening method according to the 
present embodiment, it is possible to assess whether a candi 
date agent can serve as a drug for treating Dravet syndrome, 
by administering the candidate agent to the screening cell 
according to the present invention, based on an indicator of 
whether the activity of the Voltage-gated sodium ion channel 
Natl. 1 and/or the activity of the Voltage-gated calcium ion 
channel Ca2.1 in the screening cell to which the candidate 
agent is administered, is changed. 
0254 Moreover, the method of assessing, in the screening 
cell to which the candidate agent is administered, whether or 
not the activity of the Voltage-gated Sodium ion channel 
Na1.1 is changed and whether or not the activity of the 
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Voltage-gated calcium ion channel Ca2.1 is changed are not 
limited in particular, and the assessments are sufficiently car 
ried out by use of an electrophysiologic measurement device, 
fluorescence observation device, or the like. 
0255. The candidate agent is not limited in particular, and 
similar Substances as those described in the foregoing "(1) 
Case of using model animal of Dravet syndrome according to 
the present invention may be used. 
0256 The method of administering such a candidate agent 
to a cell according to the present invention is not limited in 
particular, and a suitable method based on the physical prop 
erties and the like of that candidate agent is selected and used 
from conventionally known methods. 
0257. It is preferable in the assessment method according 
to the present invention that the mutation on C-Subunit type 1 
of the Voltage-gated sodium ion channel Na1.1 is at least one 
of a mutation shown in Table 1, and 
0258 the mutation on C-subunit type 1 of the voltage 
gated calcium ion channel Ca2.1 is at least one of a mutation 
shown in Table 2. 
0259. It is preferable in the assessment method according 
to the present invention to further include: 
0260 detecting a change in activity of the Voltage-gated 
sodium ion channel Na1.1; and 
0261 detecting a change in activity of the Voltage-gated 
calcium ion channel Ca2.1. 
0262 The present invention is not limited to the descrip 
tion of the embodiments above, but may be altered by a 
skilled person within the scope of the claims. An embodiment 
based on a proper combination of technical means disclosed 
in different embodiments is encompassed in the technical 
Scope of the present invention. 

EXAMPLES 

0263. The following describes more specifically of the 
present invention with use of Examples, however the present 
invention is not limited to the Examples. 

Example 1 

Identification of Risk Factors for Predicting 
Development of Dravet Syndrome 

0264. DNA were extracted from peripheral blood of 47 
Dravet syndrome patients who visited Okayama University 
Hospital and/or its related hospitals, and mutations on various 
genes were analyzed. This study was performed upon receiv 
ing approval from Okayama University, Institutional Review 
Board of Human Genome and Gene Analysis Research. 
0265 More specifically, a genomic DNA was extracted 
from peripheral blood of a patient with use of a DNA extrac 
tion kit (WB kit; Nippon gene, Tokyo, Japan), and all exons 
were amplified by PCR. In PCR, a reaction solution of 25ul 
was used, which includes 50 ng of human genomic DNA, 20 
umol of various primers, 0.8 mM of dNTPs. 1 reaction buffer, 
1.5 mM of MgCl, and 0.7 units of AmpliTaq Gold DNA 
polymerase (Applied Biosystems, Foster City, Calif., USA). 
As to the nucleotide sequence (SEQ ID NOS. 9-62) of the 
primer pair used, see “Sequence of primers' described later. 
0266. An obtained PCR product was purified with use of 
PCR products pre-sequencing kit (Amersham Biosciences, 
Little Chalfont, Buckinghamshire, England). Subsequently, 
with use of Big Dye Terminator FS ready-reaction kit (Ap 
plied Biosystems), a sequence reaction was performed, and 



US 2013/0036482 A1 

with use of a fluorescence sequencer (ABI PRISM3100 
sequencer, Applied Biosystems), a nucleotide sequence of 
the obtained PCR product was determined. 
0267 First, mutation analysis was performed of SCN1A 
gene that encodes C.-subunit type 1 (also called “O.1 subunit’) 
making up the Voltage-gated sodium ion channel Na1.1, for 
the 47 Dravet syndrome patients. As a result, a mutation in the 
SCN1A gene was found in 38 patients out of the 47 Dravet 
syndrome patients. For the 9 patients in which no mutation 
was detected, a further analysis was performed on the number 
of gene copies of the SCN1A gene, with use of Multiplex 
Ligation-dependent Probe Amplification (MLPA: MRC-Hol 
land; SALSA MLPA kit P137). As a result, a deletion of exon 
10 was detected in 1 patient. The number of patients in which 
no mutation of the SCN1A gene was found was 8. The muta 
tion detected in the SCN1A gene is as shown in Table 1. 
0268 Next, with use of the DNA of the 47 patients, gene 
analysis was performed for GABRG2 gene, CACNA1A 
gene, CACNB4 gene, SCN1B gene, and SCN3A gene. These 
genes encode proteins as follows: 
0269 GABRG2: GABAA receptory2 subunit gene 
0270 CACNA1A: C.1 subunit of voltage-gated calcium 
ion channel Ca2.1 
0271 CACNB4: B4 subunit of voltage-gated calcium ion 
channel 
0272 
channel 
0273 SCN3A: C3 subunit of voltage-gated sodium ion 
channel Na1.3 
(0274 The nucleotide sequence (SEQID NOS.: 63-143) of 
the primer pair used for the gene analysis of the CACNA1A 
gene is shown in “Sequence of primers' described later. 
0275. As a result, various kinds of gene mutations were 
found in the CACNA1A gene that encodes C.-subunit type 1 
(also called “C.1 subunit’) making up the Voltage-gated cal 
cium ion channel Ca2.1 (see Table 2 and FIG. 12). 
0276 Table 3 shows the gene mutations of SCN1A and 
CACNA1A that were detected in the Dravet syndrome 
patients. 

SCN1B: B1 subunit of voltage-gated sodium ion 

TABLE 3 

SCN1A and CACNA1A gene mutations detected in Dravet syndrome 
patients 

P. 
No. SCN1A gene CACNA1A gene 

1 G177R G266S 
2 W738fsX746 K472R 
3 W1390M A924G 
4 W212A E921D E996V 
5 R377L E921D E996V 
6 Deletion of exon 10 E921D E996V 

(Exon 10*) 
7 P707fsX714 E921D E996V 
8 R86SX E921D E996V 
9 F902C E921D E996V 
10 T1082fsX1086 E921D E996V 
11 Q1277X E921D E996V 
12 Q1450R E921D E996V 
13 A168SD E921D E996V 
14 T1909 E921D E996V R1126H R2201O 
1S G163E R1126H R2201 Q 
16 KS47fSXS70 R1126H R2201 Q 
17 S1574X R1126H R2201 Q 
18 R712X G1108S 
19 R1648C G1108S 
20 negative G1108S 
21 negative Del2202-2205 
22 RSO1fsXS43 negative 
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TABLE 3-continued 

SCN1A and CACNA1A gene mutations detected in Dravet syndrome 
patients 

P. 
No. SCN1A gene CACNA1A gene 

23 S6O7fsX622 negative 
24 E788K negative 
2S R931C negative 
26 R931C negative 
27 L990F negative 
28 A1002fsX1009 negative 
29 K1027X negative 
30 K1057fsX1073 negative 
31 L126SP negative 
32 W1271X negative 
33 1289eF negative 
34 Intron 21 splicing negative 

eror 

35 A1429fsX1443 negative 
36 W1434R negative 
37 T1539R negative 
38 S1574X negative 
39 G1674R negative 
4.0 A1662V negative 
41 G188OfsX1881 negative 
42 negative negative 
43 negative negative 
44 negative negative 
45 negative negative 
46 negative negative 
47 negative negative 

P. No, Patient Number 

Exon 10* exon deletion detected by MPLA 

0277. The following mutations are mutations of the 
CACNA1A gene detected this time. These mutations were 
mutations that cause an amino acid Substitution, mutations 
that cause no amino acid Substitution, and intron mutations. 

(1) Missense Mutations 
0278 

G266S 1 case 
K472R 1 case 
E921D 11 cases 
A924G 1 case 
E996V 11 cases 
G1108S 3 cases 
R1126H 4 cases 
R2201O 4 cases 

(2) Deletion of Amino Acids 

0279 4 amino acid deletions (deletion 2202-2205) 1 case 
(3) Gene Mutation Causing No Amino Acid Change in Exon 
E292E (rs16006), E394E (rs2248069), 15251 (rs16010), 
T698T (rs16016), R1023R (rs16025), F1291F (rs16030), 
T1458T (new SNP or mutation), S1472S (new SNP or muta 
tion), V1890V (rs17846921), H2225 H (rs16051) 

(4) Gene Mutation in Intron 

(0280 exon 1 upstream (rs16000), intron 1 (rs16003), 
intron 3 (rs17846942), intron 8 (rs2306348), intron 11 
(rs10407951), intron 17 (rs16018), intron 39 (rs3816027), 
intron 40 (rs17846925), intron 42 (new SNP or mutation). 
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0281. The missense mutations and deletion mutations 
detected in coding regions of the CACNA1A gene shown in 
the foregoing (1), and (2) are shown in Table 4. 

TABLE 4 

Summary of mutations detected in coding region of CACNA1A gene 
Coding Region 

Mutation SNP Reg. 
Exon No. Amino acid type No. 

1 Exon 6 G266S Missense 
2 Exon 11 K472R Missense 
3 Exon 19 E921D Missense rS16022 
4 Exon 19 A924G Missense 
5 Exon 19 E996V Missense rS16023 
6 Exon 20 G1108S Missense rS16027 
7 Exon 20 R1126H Missense 
8 Exon 47 R2201 Q Missense 
9 Exon 47 Del 2202-2205 Deletion 

SNPReg. No.: Single Nucleotide Polymorphism Registration Number 

0282. These mutations were compared and studied with a 
gene polymorphism (Single Nucleotide Polymorphism; 
SNP) database of NCBI (National Center for Biotechnology 
Information). As a result, it was found that 3 kinds of the 
mutations out of the 9 kinds of mutations were registered in 
the SNP database as gene polymorphism (Single Nucleotide 
Polymorphism: SNP). 
0283. The gene mutation shown in (3) and (4) were either 
a gene polymorphism registered in the SNP database, or a 
new gene polymorphism or mutation. The registered number 
in the SNP database is shown in the brackets. 
0284. Out of the SNP already reported, the mutations 
which caused a change in the amino acid were considered 
probably that although no seizure occurs just by that indi 
vidual case having the CACNA1A gene SNP, but when an 
abnormality of SCN1A gene is simultaneously present, this is 
Somewhat involved in the worsening of the symptom. 
0285. A comparison of patients having a mutation in either 
of the SCN1A gene and the CACNA1A gene or both of the 
SCN1A gene and CACNA1A gene, out of the 47 Dravet 
syndrome patients, resulted as follows. 
0286 Patients having a mutation on both SCN1A and 
CACNA1A: 19 cases 
0287 Patients having a mutation on just SCN1A: 20 cases 
0288 Patients having a mutation on just CACNA1A: 2 
CaSCS 

0289 Patients having no mutation on either of SCN1A or 
CACNA1A: 6 cases. 
0290 No reports whatsoever have been made regarding 
abnormalities in the CACNA1A gene of the patients of 
Dravet syndrome, until now. The result of the present study 
shows that Dravet syndrome patients highly frequently has a 
mutation in SCN1A, i.e. a C.1 subunit gene of the voltage 
gated sodium ion channel Na1.1, and in CACNA1A, i.e. a 
C.1 Subunit gene of the Voltage-gated calcium ion channel 
Ca2.1. 
0291. A literature disclosing that a mutation on a B4 sub 
unit of the Voltage-gated calcium ion channel Ca2.1 (here 
inafter, simply referred to as "calcium ion channel B4 sub 
unit') is involved with Dravet syndrome (Iori Ohmori et al., 
Neurobiology of Disease 32 (2008) 349-354) describes that 
out of 38 patients in which a mutation was detected in the 
Sodium ion channel C. 1 subunit, 1 Dravet syndrome patient 
had a mutation on both the sodium ion channel C. 1 subunit 
and the calcium ion channel B4 Subunit. 
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0292. In comparison, out of 39 patients in which a muta 
tion was detected on the Sodium ion channel C. 1 subunit, the 
patients of Dravet syndrome having a mutation on both the 
Sodium ion channel C. 1 subunit and the calcium ion channel 
C.1 subunit were 19 patients (6 patients when excluding 
patients having registered SNP that cause a change in an 
amino acid in an exon). This result shows that by detecting the 
mutation for both the sodium ion channel C. 1 subunit and the 
calcium ion channel C. 1 subunit, the detection sensitivity of 
Dravet syndrome patients dramatically increase as compared 
to detecting the mutation for both the sodium ion channel a 1 
Subunit and the calcium ion channel B4 Subunit. 
0293. In the present specification, a nucleotide number in 
mRNA of the SCN1A gene and an amino acid number in a 
protein of SCN1A were made to be in line with GenBank 
accession No. AB093548; methionine, encoded by the initia 
tion codon (ATG), was numbered as the first amino acid, and 
the initial A of the initiation codon was numbered as the first 
nucleotide. 
0294 Moreover, a genome sequence of the CACNA1A 
gene was in line with the GenBank accession number 
NC 000019. The number of the nucleotide in mRNA of 
CACNA1A gene and the number of the amino acid in 
CACNA1A protein was made to be in line with the GenBank 
accession number NM 023035: methionine, encoded by the 
initiation codon (ATG), was numbered as the primacy amino 
acid, and the initial A of the initiation codon was numbered as 
the primacy nucleotide. 

Example 2 

Study of Gene Mutation in Benign Febrile Seizure 
Patient 

0295) A study was performed of a SCN1A gene and 
CACNA1A gene abnormality in a benign febrile seizure 
patient. DNA was extracted from peripheral blood of 50 
patients of benign generalized epilepsy with febrile seizure 
plus (GEFS+), who visited Okayama University Hospital 
and/or its related hospitals, and mutations on various genes 
were analyzed. The DNA extraction, PCR amplification of 
the gene, and sequencing reactions were performed by the 
methods described above. 
0296 First, mutation analysis of voltage-gated sodium ion 
channel SCN1A gene was performed, which resulted in 
detecting gene mutation that caused amino acid changes in 6 
patients. Next, mutation analysis was performed for 9 kinds 
of mutations of missense mutations and deletion mutations 
that were detected in the coding region of the CACNA1A 
gene, which resulted in detecting a mutation in 16 patients. 
Each of the mutations are shown in Table 5. 

TABLE 5 

SCN1A and CACNA1A gene mutations detected in benign febrile seizure 

Patient No. SCN1A CACNA1A 

1 
2 M1856T 
3 del 2202-2205 
4 
5 del 2202-2205 
6 R1575C 
7 E921D E996V 
8 E921D E996V 
9 E921D E996V 
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TABLE 5-continued 

SCN1A and CACNA1A gene mutations detected in benign febrile seizure 

18 
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0297 Out of the 50 benign epilepsy patients, it was con 
firmed that no patient had mutations simultaneously on both 
SCN1A gene and CACNA1A gene. 
0298. The following shows a result of gene mutation 
analysis of a total of 97 patients, of 47 malignant Dravet 
syndrome cases and 50 benign febrile seizure patient cases. 
0299 (1) As a result of screening patients having a muta 
tion on the SCN1A gene among the 97 patients, 39 Dravet 
syndrome patients (39 cases out of 47 cases) and 6 benign 
epilepsy patients (6 cases out of 50 cases) were detected. 
0300 (2) As a result of screening patients having a muta 
tion on both the SCN1A gene and CACNA1A gene out of the 
97 patients, 19 Dravet syndrome patients (19 cases out of 47) 
were detected, and no (0) benign epilepsy patients were 
detected. 
0301 These results suggest that by examining both the 
SCN1A gene mutation and the CACNA1A gene mutation, it 
is possible to eliminate the false positive (benign febrile sei 
Zure patients) better than examining just the SCN1A gene 
mutation, and Suggest a possibility of detecting the Dravet 
syndrome patients with higher accuracy. 

Example 3 

Study of Gene Mutation in a Healthy Person 
0302) To investigate whether the remaining 6 kinds of 
gene mutations excluding the registered 3 kinds out of the 9 
kinds of missense mutations and deletion mutations detected 
in the coding region of the CACNA1A gene are of the gene 
polymorphism (SNP), gene mutation of the CACNA1A gene 
was similarly analyzed for DNA extracted from blood of 190 
healthy persons. Results of the 9 kinds of the missense muta 
tions and deletion mutations detected in the coding region of 
the CACNA1A gene are shown in Table 6. As a result, one 
kind of the CACNA1A gene mutation (G266S) was not 
detected from the healthy persons. From this result, it was 
found that the CACNA1A gene mutation of G266S is not an 
SNP, and is a novel gene mutation (gene abnormality) not 
found in the 190 healthy persons, which neither is in the NCBI 
SNP database. 

TABLE 6 

CACNA1A gene mutation detected in healthy persons and Dravet syndrome 

Patient No. SCN1A CACNA1A 

10 
11 
12 I1616T 
13 
14 
15 
16 
17 
18 E921D E996V 
19 

21 
22 E921D E996V 
23 E921D E996V 
24 
25 
26 E921D E996V 
27 
28 E921D E996V 
29 A924G 
30 E921D E996V 
31 
32 

34 G1108S 
35 
36 I1616T 
37 I1616T 
38 
39 Y1769H 

41 
42 
43 
44 
45 
46 
47 

49 
50 

Nucleotide 
Exon Substitution 

6 A876G 
11 A141SG 
19 A2762C 
19 C2771G 
19 A2987T 
2O G3322A 

2O G3377A 
47 G66O2A 

47 6605-6616del 

19 

20 + 47 

Amino Acid Control 
Substitution Dravet (n = 47) (n = 188-190) p-value 

Frequency of variants 

G266S 1,47 2.1% Of188 O% O.20 
K472R 1,47 2.1% 1,188 O.S3% O.36 
E921D 11,47 23.4% 49,188 26.06% O.71 
A924G 1,47 2.1% 7,190 3.68% 1.00 
E996V 11,47 23.4% 49,188 26.06% O.71 
G1108S 3,47 6.4%. 16189 8.46% 0.77 
R1126H 4,47* 8.5% 1,188 O.S3% O.OO61 
R2201 Q 4,47 8.5% 4,189 2.12% O.OS2 
DQER2202- 1,47 2.1% 3,190 1.58% 1.00 
2205del 

Frequency of 
combined mutations 

E921D - E996V 11,47 23.4% 49,188 26.06% O.71 

R1126H + R2201 Q 4,47* 8.50% Of188 O% O.OO14 
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0303 As a result of studying the comparison of frequen 
cies in which mutations occur in healthy persons and Dravet 
syndrome patients, it was shown that the CACNA1A gene 
mutation R1126H was of a larger number with Dravet syn 
drome in terms of statistical significance (p=0.0061), and it 
was found that the CACNA1A gene mutation R2201 Q also 
had a trend having a larger number with Dravet syndrome 
patients (p=0.052). The patients simultaneously having both 
mutations of R1126H and R2201 Q on the CACNA1A gene 
were detected significantly in just the Dravet syndrome 
patients (4 cases out of 47 cases), and no healthy persons were 
detected (p=0.0014). Examination of DNA of the parents of 
these four patients revealed that the two mutations of R1126H 
and R2201 Q were simultaneously present on one chromo 
some, i.e. within the same CACNA1A protein molecule, and 
that this double mutation was inherited from the parents. 

Example 4 

Study of Relation Between Genotype and Symptoms 
0304. A study was performed on how the 9 kinds of mis 
sense mutations and deletion mutations detected in the coding 
region of CACNA1A gene give effect on the worsening of 
symptoms of the disease. Out of Dravet syndrome patients 
whose seizure symptom data is managed in detail, the seizure 
symptoms under the age of 1 were compared between 20 
patients who have just the SCN1A gene mutation and 19 
patients who have a mutation on both the SCN1A gene and 
the CACNA1A gene. A result thereof is shown in Table 7. 
Note that "GTC in Table 7 is an abbreviation of a generalized 
tonic-clonic seizure, and “CPS' is an abbreviation of a com 
plex partial seizure. 

TABLE 7 

Relation of symptoms under the age of 1 with genotype 
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Example 5 

Analysis on Functions of Mutant Voltage-Gated 
Calcium Ion Channel 

0306 An analysis was performed on functions of a mutant 
calcium ion channel and a normal (wild-type) calcium ion 
channel, with use of culture cells. First, cDNA of a human 
CACNA1A gene (SEQ ID NO.: 4) was used to prepare an 
expression vector having a mutant CACNA1A (double muta 
tion of G266S; R1126H: R2201O; deletion 2202-2205; 
double mutation of R1126H and R2201O) gene. After obtain 
ing DNA fragments including the mutated parts by PCR, 
regions of a normal cDNA corresponding to those fragments 
were substituted with those fragments, to prepare the mutant 
cDNA. As a control, an expression vector (pMO14x2 
CACNA1A) having a normal (wild-type) CACNA1A gene 
was used. 

0307 Analysis was performed on functions of the mutant 
calcium ion channel and the normal calcium ion channel, with 
use of the culture cells. A C-subunit type 1 of the voltage 
gated calcium ion channel Ca2.1, which is a CACNA1A 
gene product, had been subjected to function adjustment by 
the C.26 subunit and B4 subunit that similarly configure the 
Voltage-gated calcium ion channel Ca2.1. Hence, an expres 
sion vector having a CACNA1A gene that encodes a C-Sub 
unit type 1, and an expression vector having a human 
CACNB4 gene (GenBank accession No. U95020) (SEQ ID 
NO.: 151) encoding a P4 subunit and a rabbit C.26 gene 
(GenBank accession No. NM 001082276) (SEQ ID NO.: 
152) encoding a C2ö Subunit. were coexpressed on a human 

Total no. 

of Type of Seizures 

Seizure Total no. prolonged Hemi- Myoclonic 
OnSet of (>10 min) GTC CPS convulsion seizure 

Genotype N (months) seizures seizures (%) (%) (%) 

SCN1A 2O 5.6 0.3 10.2 - 12 2.40.4 95 45 15 
mutation + 
No CACNA1A 

variants 

SCN1A 19 4.6 0.4* 10.7 - 1.3 44 - 0.7* 95 26 11 
mutation + 

CACNA1A 

variants 

GTC: generalized tonic-clonc seizure, 
CPS: complex partial seizure 

0305. It was found that the patients having a CACNA1A 
variant, as compared to the patients having no CACNA1A 
variant, are (i) significantly quicker in seizure onset (p=0. 
049), (ii) significantly greater in the number of times pro 
longed seizures occur, which prolonged seizure is a convul 
sion seizure that continues for 10 or more minutes (p=0.019), 
and (iii) significantly higher in the frequency that a hemicon 
Vulsion occurs (p=0.041). This indicates that when there is a 
variation of the CACNA1A gene including the polymorphism 
in addition to a SCN1A gene abnormality, there is a possibil 
ity that the symptom may worsen. 

renal cell HEK293 with use of a transfection reagent. Elec 
trophysiologic properties were studied by patch clamping of 
a whole cell record. 
0308 More specifically, recording of a calcium ion chan 
nel current was carried out at room temperature of 22°C. to 
24°C., 72 hours after transfection. With use of a multistage 
P-97 Flaming-Brown micropipette puller, a patch electrode 
was prepared from borosilicate glass. 
(0309 The composition of intracellular fluid was 110 mM 
CsOH, 20 mM CsCl, 5 mM MgCl, 10 mM EGTA, 5 mM 
MgATP, 5 mM creatine-phosphate, and 10 mM HEPES. On 
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the other hand, the composition of the used extracellular fluid 
was 5 mM BaCl, 150 mM TEA-C1, 10 mM glucose, and 10 
mM HEPES. The amplifier used was AXopatch200B (Axon 
Instruments). 
0310 Electrophysiologic properties of the mutation chan 
nel were compared with those of a normal channel, by study 
ing Voltage-gated channel activation, inactivation, recovery 
from inactivation, and duration current. The activation curve 
and the inactivation curve were analyzed by Boltzmann func 
tion, to find a half-maximal activation/inactivation (V) and 
a slope factor (k). The recovery curve from the inactivation 
was analyzed by a two exponential function. Statistics used 
the unpaired Student's t test. Clampfit 8.2 software and Orig 
inPro 7.0 (OriginLab) were used for data analysis. 
0311 FIG. 13 and FIG. 14 are views illustrating results of 
performing function analysis of the calcium ion channel, by 
patch clamping. In the graphs in FIG. 13 and FIG. 14, the 
normal calcium ion channel is shown as “WT, and the 
mutant calcium ion channels are shown as "R266S', 
“R1126H", “R2201O”, “De12202, and “RH+RQ. The 
mutation “De 12202” means the mutation “Deletion 2202 
2205', and the mutation “RH+RQ' means the mutation 
“R1126H+R2201O”. 
0312 Illustrated in (a) of FIG. 13 is a barium current 
record in accordance with a change in potential of the normal 
calcium ion channel and the mutant calcium ion channel. 
Illustrated in (b) is a current-Voltage relationship, and illus 
trated in (c) are a peak current value (pA), a total charge (pF), 
and a peak current density (pA/pF). 
0313 More specifically, (a) of FIG. 13 illustrates a current 
record of measuring barium current that is depolarized by 
changing a depolarizing stimulus by 10 mV each from -40 
mV to +60 mV and is flowed therein. The current-voltage 
relationship illustrated in (b) of FIG. 13 is a graph obtained by 
(i) measuring a flowing barium current for every membrane 
potential while having a holding potential, being deeper than 
a resting membrane potential, as -100 mV, and a depolarizing 
stimulus being changed by 10 mV each from -40 mV to +60 
mV, and (ii) plotting the membrane potential on a horizontal 
axis and a current value on avertical axis. The view illustrated 
on the lower right of the graph in (b) of FIG. 13 shows that in 
this experiment, “the depolarizing stimulus was changed by 
10 mV each from -40 mV to +60 mV for 30 ms (millisec 
onds), with the holding potential being-100 mV, which hold 
ing potential is deeper than the resting membrane potential”. 
0314. As a result, it was found that the mutant calcium ion 
channel “Deletion2202-2205” and “R1126H+R2201O' sig 
nificantly increased in its flowed current amount, peak current 
value, and peak current density, as compared to the normal 
calcium ion channel. 
0315) Next, in order to specifically study the electrophysi 
ologic properties of the calcium ion channel, a Voltage-gated 
activity of the calcium ion channel ((a) of FIG. 14), a time 
constant (t) at activation ((b) and (c) of FIG. 14), inactivation 
of the calcium ion channel ((d) of FIG. 14), and a time con 
stant (t) at inactivation ((e) FIG. 14) were measured. 
0316 The activation curve illustrated in (a) of FIG. 14 
shows a barium current value flowing per membrane potential 
as a relative value, by having a maximum sodium current 
value obtained from the graph of (b) of FIG. 13 be 1, and an 
obtained curve was analyzed by Boltzmann function to find a 
half-maximal activation (V) and a slope factor (k). The 
view provided on the lower right of the graphin (a) of FIG. 14 
represents that, in this experiment, “the depolarizing stimulus 
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was changed by 10 mV each from -40 mV to +60 mV for 30 
ms (milliseconds), with the holding potential being -100 mV. 
which holding potential is deeper than the resting membrane 
potential”. 
0317. As a result of analyzing the voltage-gated activity of 
the calcium ion channel, it was found that (i) the mutant 
calcium ion channel “G266S and “R1126H show a signifi 
cant hyperpolarization shift as compared to the normal chan 
nel, and that (ii) the mutant calcium ion channel “R1126H 
and “Deletion2202-2205” significantly increased in the volt 
age-gated property as compared to the normal channel, by 
comparing the slope factor (k) (see (a) of FIG. 14 and Table 
8). This means that the mutant calcium ion channel “G266S. 
“R1126H and “Deletion2202-2205” are easily activated 
even in a low membrane potential, thereby tending to cause 
excess hyperexcitability of nerve cells. 
0318 Table 8 shows electrophysiologic properties of the 
calcium ion channel. Statistical comparison of the normal 
CACNA1A and the mutant CACNA1A were performed by 
the Student's t test. The asterisk (*) in Table 8 indicates that 
there is a significant difference between the normal 
CACNA1A and the mutant CACNA1A when a critical rate is 
under 5%, and the double asterisk (*) indicates that there is 
a significant difference between the normal CACNA1A and 
the mutant CACNA1A when the critical rate is under 1%. 

TABLE 8 

Electrophysiologic properties of calcium ion channel 

Activation 

V12 Inactivation 

(mV) k (mV) in V12 (mV) k (mV) l 

WT- 6.3 43 O.2 16 - 16.9 1.5 -4.5 O.6 10 
CACNA1A 1.3 
G266S 1.O. 4.3 + 0.4 11 - 13.8 - 16 -5.5 O.3 10 

1.2 * * 
R1126H 0.4+ 3.30.3* 10 -18.9 0.6 -6.1 - 0.7 8 

16** 
R2201 Q 6.4 + 4.1 + 0.2 8 - 13.41.7 -5.7 O.4 10 

1.5 
Deletion22O2- 1.3 34 0.2 8 - 13.3 1.2 -4.70.6 9 
2205 1.4 
R1126H- 2.6 3.5 + 0.2 10 -15.20.9 -54. O.1 10 
R2201 Q 1.1 

V12, half-maximal voltage activation and inactivation; 
k, slope factor, 
Statistical coparison between WT-CACNA1A and mutant channels was performed by 
Student's t test (P<0.05 and **P<0.01 versus WT-CACNA1A). 

0319. Illustrated in (b) of FIG. 14 is a time constant of 
channel Voltage-gated activation, that is to say, a time 
required for each current to reach 66.7%. Moreover, (c) of 
FIG. 14 illustrates a time constant of voltage-gated activation 
at 20 mV. From (b) and (c) of FIG. 14, it was demonstrated 
that the mutant calcium ion channel “G266S was signifi 
cantly small in the time constant of voltage-gated activation at 
20 mV, as compared to a normal channel. Since this point is 
considered as that the mutant calcium ion channel "G2665” is 
made so as to flow a lot of current within a short depolariza 
tion, this means that there is a trend of causing hyperexcite 
ment in the nerve cells. 
0320 Illustrated in (d) of FIG. 14 is a voltage-gated inac 
tivation curve of the calcium ion channel, which was mea 
Sured upon changing a membrane potential to activate the 
calcium ion channel and thereafter providing a depolarizing 
stimulus to measure how much barium current was flown. 
Note that the view illustrated on the lower left of the graph 
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illustrated in (d) of FIG. 14 shows that, in this experiment, 
“the depolarizing stimulus was changed by 20 mV each from 
-120 mV to +60 mV for 2 s (seconds), and subsequently be 
changed to 20 mV, with the holding potential being-100 mV. 
which holding potential is deeper than the resting membrane 
potential”. 
0321. The voltage-gated inactivation curve of the calcium 
ion channel showed no recognizable significant difference, in 
either of the mutant channel or the normal channel. 
0322 Illustrated in (e) of FIG. 14 is a result of studying an 
inactivation time constant (t). There are two kinds of inacti 
Vation: inactivation of a fast component and inactivation of a 
slow component. The “t,” in the left graph of (e) of FIG. 14 
is a constant representing a time required until the inactiva 
tion of the fast component reaches 33.3%, and the 't' in 
the right graph is a constant representing a time required until 
the inactivation of the slow component reaches 33.3%. These 
inactivation time constants were, more specifically, calcu 
lated by analyzing the inactivation curve with use of Clampfit 
8.2 software. 
0323. As a result, there was no significant difference in the 
inactivation time constant between that of the normal calcium 
ion channel and that of the mutant calcium ion channel. Table 
9 shows physiological properties of the mutant calcium ion 
channel. The arrow pointing upwards () in Table 9 indicates 
that an increase in channel activity was recognized, and the 
hyphen '-' indicates that no change was recognized in the 
channel activity. 

TABLE 9 

Summary of electrophysiological properties of mutant calcium ion channel 

CACNA1A 

Biophysical Del R1126H 
property G266S R1126H R2201O 2202-2205 R2201O 

Peak current density 
Activation V12 
Activation slop 
factor 
Activation time 
constants 

Inactivation V12 
Inactivation slope 
factor 

l, predicted gain of channel activity, 
—, no predicted change in channel activity, 

0324. It was found that the mutations other than 
“R2201O' in the calcium ion channel were mutations of a 
gain of function kind, and tends to cause excitement of the 
nerve cells. 

Example 6 

Production of Dravet Syndrome Model Rat 
0325 From the foregoing findings, it was considered that 
having some kind of mutation on both of SCN1A and 
CACNA1A is important in the development of Dravet syn 
drome. Accordingly, a rat was produced which has both of the 
mutation on C.1-Subunit gene Scnila of the Voltage-gated 
sodium ion channel Na1.1 and the mutation on O. 1-subunit 
gene Cacnala of the Voltage-gated calcium ion channel Ca2. 
1, to study the worsening of symptoms (human genes are 
represented as SCN1A and CACNA1A, and rat genes are 
represented as Scnila and Cacna1a). 
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0326 More specifically, a rat having a mutation on the 
Scnila gene (F344-Scnila''') and a rat having a mutation 
on the Cacnala gene (GRY (groggy rat, Cacna1a')) were 
used as parent rats. Each of these mice is described below. 

0328. A rat produced by ENU mutagenesis, having a mis 
sense mutation on a C.1 Subunit gene (Scnila) of the Voltage 
gated sodium channel Na1.1. Asparagine (N), which is an 
amino acid at position 1417, was mutated to histidine (H) 
(represented as “N1417H). This rat served as a model animal 
of human generalized epilepsy febrile seizure plus (GEFS+). 
Background genealogy is F344/NS1c rat. This rat was pro 
vided from the Institute of Laboratory Animals, Graduate 
School of Medicine, Kyoto University. 
0329 <GRY (Groggy Rat, Cacna1a')> 
0330. A mutant rat produced by administering methyl 
nitrosourea to Scl:Wistar, whose main symptoms are ataxia 
and absence-like seizure. This rathas an autosomal recessive 
mode of inheritance, and has a missense mutation on the 
C1-Subunit of the Voltage-gated calcium ion channel Ca2.1. 
Methionine (M), which is an amino acid at position 251, is 
mutated to lysine (K) (M251K). This rat was provided from 
the Institute of Laboratory Animals, Graduate School of 
Medicine, Kyoto University. 
0331 FIG. 11 is a view showing an amino acid sequence 
of a protein encoded by a human CACNA1A gene and an 
amino acid sequence of a protein encoded by a rat Cacnala 
gene. The upper line of the amino acid sequence shown in 
FIG. 11 represents an amino acid sequence of the protein 
encoded by the rat Cacnala gene (GenBank accession No. 
NM 012918) (SEQID NO.: 147), and the lower line is the 
amino acid sequence of the protein encoded by the human 
CACNA1A gene (GenBank accession No. NM 023035) 
(SEQ ID NO. 3). Moreover, the squared amino acid “M” in 
FIG. 11 is an amino acid that is mutated from the amino acid 
“M” to an amino acid “K” in the human mutant CACNA1A 
(M249K) protein (SEQ ID NO.: 148) and the rat mutant 
Cacnala (M251K) protein (SEQ ID NO.: 149). 
0332. As illustrated in FIG. 11, the mutation (M251K) on 
the C.1 subunit of the rat Voltage-gated calcium ion channel 
Ca2.1 corresponds to the mutation (M249K) on the al Sub 
unit of the human Voltage-gated calcium ion channel Ca2.1. 
0333. The F344-Scnla''''' and GRY (groggy rat, 
Cacna1a') as described above were mated to produce a rat 
having each of the gene mutations. 
0334 (1. Analysis on Functions of Mutant Voltage-Gated 
Sodium Ion Channel) 
0335 An analysis was performed with use of culture cells, 
on functions of a mutant Sodium ion channel and normal 
Sodium ion channel, before tests using the rats were per 
formed. The rathaving a mutation on the Scnila gene (F344 
Scnla''') has asparagine (AAT), which is anamino acid at 
position 1417 of a protein encoded by the Scnila gene, was 
changed to histidine (CAT) (N1417H). The asparagine at 
position 1417 is located in a pore formation region that is 
related to ionic permeation of Sodium ion channel third 
domain. On this account, first, the function analysis of the 
mutant Voltage-gated Sodium ion channel included in F344 
Scnla''' was performed. 
0336 More specifically, an expression vector having a 
mutant SCN1A (N1417H) gene (SEQIDNO.: 150) including 
a missense mutation was prepared with use of cDNA of 
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human SCN1A gene. As control, an expression vector having 
a normal (wild-type) SCN1A gene (SEQ ID NO. 2) was 
prepared. 
0337 FIG. 1 is a view showing an amino acid sequence of 
a protein encoded by the human SCN1A gene and an amino 
acid sequence of a protein encoded by the rat Scnila gene. The 
upper line in the amino acid sequence shown in FIG. 1 rep 
resents an amino acid sequence of a protein that is encoded by 
the human SCN1A gene (SEQID NO.: 1), and the lower line 
represents an amino acid sequence of a protein that is encoded 
by the rat Scnila gene (SEQ ID NO.: 144). Moreover, the 
squared amino acid “N' in FIG. 1 is an amino acid on which 
a mutation from an amino acid 'N' to an amino acid 'H' 
occurs, of the human mutant SCN1A (N1417H) protein (SEQ 
ID NO.: 145) and the rat mutant SCN1A (N1417H) protein 
(SEQ ID NO.: 146). 
0338 An analysis was performed with use of culture cells, 
on functions of the mutant Sodium ion channel and the normal 
Sodium ion channel. The C-Subunit type 1 of the Voltage 
gated Sodium ion channel Na1.1, which is a SCN1A gene 
product, was adjusted in its function by B subunit and f 
Subunit that similarly make up the Voltage-gated Sodium ion 
channel Na1.1. Hence, an expression vector having the 
SCN1A gene that encodes the C-subunit type 1 was coex 
pressed with an expression vector having the SCN1B gene 
that encodes the B subunit and the SCN2B gene that encodes 
the B subunit in a human renal cell HEK293, with use of a 
transfection reagent. The electrophysiologic properties were 
studied by patch clamping based on whole cell recording. 
0339 More specifically, recording of the sodium ion chan 
nel current was carried out at room temperature of 22°C. to 
24°C., 24 hours to 48 hours after transfection. A patch elec 
trode was prepared from borosilicate glass by use of multi 
stage P-97 Flaming-Brown micropipette puller. 
0340 Composition of intracellular fluid was 110 mMCsP, 
10 mMNaF, 20 mMCsC1, 2 mM EGTA, and 10 mM HEPES. 
On the other hand, the composition of extracellular fluid was 
145 mMNaCl, 4 mMKC1, 1.8 mM CaCl, 1 mM MgCl, and 
10 mM HEPES. Axopatch200B (Axon Instruments) was 
used as the amplifier. 
0341 Electrophysiologic properties of the mutation chan 
nel were compared with those of a normal channel, by study 
ing Voltage-gated channel activation, inactivation, recovery 
from inactivation, and duration current. The activation curve 
and the inactivation curve were analyzed by Boltzmann func 
tion, to find a half-maximal activation/inactivation (V) and 
a slope factor (k). The recovery curve from the inactivation 
was analyzed by a two exponential function. Durable Na 
current was found by a difference in the duration current 
when depolarized at -10 mV for 100 ms, before and after 
addition of 10M oftetrodotoxin (TTX). Statistics used were 
unpaired Student's t test. Clampfit 8.2 software and Origin 
Pro 7.0 (OriginLab) were used for data analysis. 
0342 FIGS. 2 to 4 are views illustrating results of per 
forming function analysis of the Sodium ion channel by patch 
clamping. The graphs of FIGS. 2 to 4 show the normal sodium 
ion channel as “WT or “WT-SCN1A, and show the mutant 
sodium ion channel as "N1417H'. 
0343 Illustrated in (a) of FIG. 2 is a typical example of a 
Sodium current in response to a change in potential of the 
normal sodium ion channel and the mutant sodium ion chan 
nel. More specifically, a depolarizing stimulus was changed 
10 mV each from -80 mV to +60 mV for depolarization, and 
sodium current that flowed in was measured. As a result, both 
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of the normal Sodium ion channel and the mutant sodium ion 
channel function as a channel, and there was no significant 
difference between the two. 
0344 Illustrated in (b) of FIG. 2 is a result of studying the 
inactivation time constant (t). There are two types of inacti 
Vation; an inactivation of a fast component and an inactivation 
of a slow component. The “t1 in (b) of FIG. 2 is indicative of 
a constant indicative of a time required for the inactivation of 
the fast component to reach 33.3%, and the “t2 is indicative 
of a constant indicative of a time required for the inactivation 
of the slow component to reach 33.3%. These inactivation 
time constants, more specifically, were calculated by analyZ 
ing the inactive curve with use of the Clampfit 8.2 software. 
As a result, there was no significant difference in the inacti 
Vation time constant between that of the normal Sodium ion 
channel and that of the mutant sodium ion channel. 
0345 Next, in order to specifically study the electrophysi 
ologic properties of the Sodium ion channel, a current-Voltage 
relationship ((a) of FIG. 3), an activation of the sodium ion 
channel ((b) of FIG. 3), an inactivation of the sodium ion 
channel ((c) of FIG. 3), and recovery from the inactivation of 
the sodium ion channel ((d) of FIG. 3) were measured. 
0346 More specifically, the current-voltage relationship 
illustrated in (a) of FIG. 3 was obtained by (i) measuring a 
flowing sodium current for every membrane potential while 
having a holding potential, being deeper than a resting mem 
brane potential, as -120 mV, and a depolarizing stimulus 
being changed by 10 mV each from -80 mV to +60 mV, and 
(ii) plotting the membrane potential on a horizontal axis and 
a current value on a vertical axis. The view illustrated on the 
lower left of the graph in (a) of FIG. 3 shows that in this 
experiment, “the depolarizing stimulus was changed by 10 
mV each from -80 mV to +60 mV for 20 ms (milliseconds), 
with the holding potential being -120 mV, which holding 
potential is deeper than the resting membrane potential”. 
(0347 The activation curve illustrated in (b) of FIG. 3 
shows a sodium current value flowing per membrane poten 
tial as a relative value, by having a maximum sodium current 
value obtained from the graph of (a) of FIG. 3 be 1, and an 
obtained curve was analyzed by Boltzmann function to find a 
half-maximal activation (V) and a slope factor (k). The 
view provided on the lower right of the graph in (b) of FIG.3 
represents that in this experiment, “the depolarizing stimulus 
was changed by 10 mV each from -80 mV to +60 mV. for 20 
ms (milliseconds), with the holding potential being -120 mV. 
which holding potential is deeper than the resting membrane 
potential”. 
(0348. The inactive curve illustrated in (c) of FIG. 3 was 
obtained by similarly changing the membrane potential to 
activate the channel and thereafter providing depolarizing 
stimulus and measuring how much the Sodium current flows, 
to find the half-maximal inactivation (V) and the slope 
factor (k). Note that the view provided on the lower left of the 
graph of (c) of FIG.3 represents that in this experiment, “the 
depolarizing stimulus was changed by 10 mV each from -140 
mV to +0 mV for 100 ms (milliseconds) and subsequently 
changed to -10 mV, with the holding potential being -120 
mV. 

0349 The recovery curve from the inactivation illustrated 
in (d) of FIG.3 was obtained as follows. When a depolarizing 
stimulus was provided with pulse 1 (P1), the channel became 
inactive upon opening. When the depolarizing stimulus was 
returned to the original -120 mV, the sodium ion channel 
returned to its resting state, and upon stimulation of pulse 2 
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(P2), the channel opened again. The recovery time of this 
pulse 1 and pulse 2 were changed to obtain the recovery curve 
from the inactivation. This curve was analyzed by a two 
exponential function. It was determined whether the function 
of the channel was made easily excited or in the opposite was 
made difficult to be excited, depending on whether the recov 
ery was quicker or slower as compared to the normal channel. 
The view provided on the lower right of the graph of (d) of 
FIG. 3 indicates that in this experiment, “a holding potential 
was mV, -10 mV was provided for 100 ms (milliseconds) as 
the depolarizing stimulus and thereafter was returned to -120 
mV, and after elapse of each of the times (milliseconds) 
shown on the x-axis, -10 mV was provided for 20 ms (milli 
seconds)'. 
0350. As a result, no significant difference was recognized 
in the current-Voltage relationship and the channel activation, 
between the normal sodium ion channel and the mutant 
sodium ion channel (see (a) and (b) of FIG.3). Meanwhile, a 
significant test was performed regarding the channel inacti 
Vation, on a point that the normal Sodium ion channel and the 
mutant sodium ion channel are inactivated by 50%, whereby 
resulted in finding that the mutant sodium ion channel had 
shifted significantly to the depolarization side (p<0.05) ((c) of 
FIG.3). 
0351. As to the recovery from the channel inactivation, it 
was found that the recovery was significantly slow in the 
mutant sodium ion channel ((d) of FIG.3). In (d) of FIG. 3, a 
part in which a period of recovery (Recovery period (ms)) 
from the inactivation was 1 ms to 8 ms corresponds to a “fast 
component, and a part in which the period of recovery from 
the inactivation was 10 ms to 100 ms corresponds to a “slow 
component'. 
0352 More specifically, upon comparison between the 
normal sodium ion channel and an abnormal sodium ion 
channel based on a time required for the fast component in 
recovering from the inactivation to recover from the inactiva 
tion to 33.3%, it was found that the recovery was significantly 
slow for the mutant sodium ion channel (normal: t, 1.7+0.1 
ms, n=14; mutant: t, 2.5+0.2 ms (P<0.01), n=12). 
0353. Similarly, upon comparison of the normal sodium 
ion channel with the abnormal sodium ion channel based on 
the time required for the slow component in recovering from 
the inactivation to recover from the inactivation to 33.3%, it 
was found that the mutant sodium ion channel was signifi 
cantly slow in recovering (normal: t, 40.3+5.3 ms, n=14: 
mutant: t-60.9-7.9 ms (P<0.05), n=12). 
0354 FIG. 4 shows that, even if the sodium ion channel 
was made inactivated after the potential was changed to acti 
vate the sodium ion channel, the baseline of the mutant 
sodium channel does not return back in the whole cell record, 
which indicates clearly that the Sodium current was persis 
tently flowing into the mutant sodium ion channel. The per 
sistent Sodium current is considered as an obstruction of an 
inactivation gate. From the view of (a) of FIG. 4, it was 
confirmed that even after the elapse of time, the inactivation 
was insufficient in the mutant sodium ion channel as com 
pared to that of the normal sodium ion channel. 
0355 So as to find the persistent sodium current shown in 
(a) of FIG.4, a relative value (%) was found by dividing, with 
a maximum current amount, a final current amount that 
flowed between 80 milliseconds to 100 milliseconds when a 
depolarizing stimulus of 100 milliseconds was given. Results 
thereof are shown in (b) of FIG. 4. From these results, it was 
found that the mutant sodium ion channel had properties that 
the persistent sodium current increases. 
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0356. This data show that the function of the voltage-gated 
Sodium ion channel Na1.1 became abnormal by the muta 
tion. Namely, this means that by having the mutation, the 
nerve cells are easily excessively excited, that is to say, more 
easily causes the occurrence of a convulsion. 
0357 Literature (Satoko Tokuda et al., BRAINRE 
SEARCH 1133 (2007) 168-177; Kenta Tanaka et al., Neu 
roscience Letters 426 (2007) 75-80) discloses that the func 
tion of the Voltage-gated calcium ion channel Ca2.1 of a rat 
becomes abnormal due to a mutation (M251K) on the C.1 
Subunit of the Voltage-gated calcium ion channel Ca2.1 of 
the rat. 

0358. Therefore, with a rathaving the mutation on both the 
Scnila gene and Cacnala gene described later, it can be con 
sidered that the functions of both the voltage-gated sodium 
ion channel Na1.1 and the Voltage-gated calcium ion chan 
nel Ca2.1 are abnormal. 
0359 (2. Confirmation of Gene Mutation in Dravet Syn 
drome Model Rat) 
0360. The foregoing F344-Scnla'' and the GRY 
(groggy rat, Cacnala') were mated as parent rats (P) to 
produce F1 (first filial generation) rats, and these F1 rats were 
mated to produce F2 (second filial generation) rats. FIG. 5 is 
a view showing genotypes of the parent rats (P), the F1 rats 
and the F2 rats. As illustrated in (a) of FIG. 5, the F1 rats have 
the heterozygous mutation on both the Scnila gene and the 
Cacnala gene (referred to as "Scnila mutant (hetero)+ 
Cacna1a mutant (hetero)'). Moreover, as illustrated in (b) of 
F1G. 5, rats showing 9 types of genotypes were born from the 
F2 rats. The genotypes of each of the rats were identified by 
extracting a tip tissue of the tail of the rats and extracting its 
DNA, to perform DNA sequencing with the extracted DNA 
and detect its gene mutation, or by detecting a digested pat 
tern with use of a restriction enzyme. 
0361 (Method of Confirming Gene Mutation by DNA 
Sequencing) 
0362 Confirmation of gene mutation by DNA sequencing 
was performed as follows. First, a genomic DNA was ampli 
fied with use of a primer pair that sandwiches a mutation point 
(a nucleotide sequence of a Scnla amplification primer pair is 
represented by SEQ ID NO. 5 and SEQ ID NO.: 6, and a 
nucleotide sequence of a Cacnala amplification primer pairis 
represented by SEQ ID NO. 7 and SEQ ID NO.: 8), and 
thereafter, an obtained PCR product was purified with use of 
a PCR products pre-sequencing kit (Amersham Biosciences, 
Little Chalfont, Buckinghamshire, England). See the item 
“Sequence of primers' later described for the nucleotide 
sequence of the used primer pairs. 
0363 Next, sequence reaction was performed with use of 
a Big Dye Terminator FS ready-reaction kit (Applied Biosys 
tems), to determine a nucleotide sequence with a fluorescence 
sequencer (ABI PRISM3100 sequencer; Applied Biosys 
tems). 
0364 FIG. 6 is a view illustrating a method of identifying 
a genotype of the Scnila gene and the Cacnala gene of the F2 
rats, by sequencing. As illustrated in FIG. 6, a wild-type 
Scnila gene has a nucleotide at position 4249 be 'A'. In 
comparison, a mutant Scnila gene (N1417H) has a nucleotide 
at position 4249 that is mutated from 'A' to “C”. As a result, 
a codon "AAT” that designates asparagine (N) being an amino 
acid at position 1417 in the wild-type Scnila gene, is mutated 
to a codon “CAT” which designates histidine (H), in the 
mutant Scnila gene (N1417H). 
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0365 Moreover, the wild-type Cacna1a gene has a nucle 
otide at position 752 be “T”. In comparison, the mutant 
Cacna1a gene (M251K) has a nucleotide at position 752 that 
is mutated from “T” to 'A'. As a result, a codon ATG' that 
designates methionine, which is an amino acid at position 
251, is mutated to a codon AAG” that designates lysine. 
0366 (Method of Confirming Gene Mutation by Restric 
tion Enzyme Digestion) 
0367 The method of confirming gene mutation by the 
restriction enzyme digestion was performed as follows. 
When detecting mutation in the Scnila gene, a genomic DNA 
was amplified with use of a primer pair (SEQID NOS.: 5 and 
6) that Sandwich a mutation point in the Scnila gene, and 
thereafter an obtained PCR product was reacted for three 
hours at 50° C., with use of a restriction enzyme BclI. There 
after, the PCR product reacted with the restriction enzyme 
was subjected to electrophoresis with use of 4% agarose gel. 
and the size of the band was detected. FIG. 7 is a view 
illustrating a method of identifying the genotype of the Scnila 
gene of the F2 rats, by restriction enzyme digestion. 
0368. As shown in (a) and (b) of FIG. 7, the wild-type 
Scnila gene was not digested with BM so the size of the band 
remained as the size of the PCR product (nucleotide of 380 
bp). On the other hand, the mutant Scnila gene (N1417H) was 
digested with BM so two fragments (nucleotides of 276 bp 
and 104 bp) were detected. In a case of a heterozygous rat of 
the wild-type Scnila gene and the mutant Scnila gene 
(N1417H), three fragments (nucleotides of 380 bp, 276 bp. 
and 104 bp) were detected. Illustrated in (c) of FIG. 7 shows 
a result of electrophoresis. 
0369. In a case of detecting the mutation on the Cacna 1 a 
gene, a genomic DNA was amplified with use of a primer pair 
(SEQID NOS.: 7 and 8) that sandwich a mutation point of the 
Cacna1a gene, and thereafter, an obtained PCR product was 
reacted for hour at 37° C. with use of a restriction enzyme 
PciI. Thereafter, the PCR product reacted with the restriction 
enzyme was subjected to electrophoresis with use of 4% 
agarose gel, to detect the size of a band. 
0370 FIG. 8 is a view illustrating a method of identifying 
a genotype of the Cacnala gene of the F2 rats, by restriction 
enzyme digestion. As illustrated in (a) and (b) of FIG. 8, a 
wild-type Cacnala gene was not digested with Pei, so hence 
the size of the band remained as the size of the PCR product 
(nucleotide of 352 bp). On the other hand, the mutant 
Cacna1a gene (M251K) was digested with Peil, and thus two 
fragments (nucleotides of 219 by and 133 bp) were detected. 
Witha heterozygous rat of the wild-type Cacnal agene and an 
abnormal Cacnala gene (M251K), three fragments (nucle 
otides of 352 bp. 219 bp, and 133 bp) were detected. Illus 
trated in (c) of FIG. 8 is a result of electrophoresis. 

Example 7 

Analysis of Dravet Syndrome Model Rat 
0371. A study was performed on what kind of (worsening) 
effect was given on the seizure when a mutation on the 
Cacnala gene was added to a mutation on the Scnila gene, 
with use of a Dravet syndrome model rat. More specifically, 
comparison was made regarding symptoms when a convul 
sion seizure was induced by heat load, between a rathaving a 
homozygous mutation on the Scnila gene (referred to as 
“Scnila mutant (homo)+Cacna1a wild-type (homo)) and a 
rat having a homozygous mutation on the Scnila gene and a 
heterozygous mutation on the Cacnala gene (referred to as 
“Scnila mutant (homo)+Cacna1a mutant (hetero)'). 
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0372. The Scnila mutant (homo)+Cacna1a wild-type 
(homo) and the Scnila mutant (homo)+Cacna1a mutant (het 
ero) both have a homozygous mutation on the Scnila gene 
(N1417H). Hence, comparison is made between the wild 
type Cacnala gene and the mutant Cacnala gene (M251K), 
under the condition of the homozygous mutation of the Scnila 
gene. 
0373) Moreover, a rat having a wild-type Scnila gene and 
a wild-type Cacna1a gene (referred to as “Scnila wild-type 
(homo)+Cacnala wild-type (homo)) and a rathaving a wild 
type homozygous mutation on the Scnila gene and a heterozy 
gous mutation on the Cacnala gene (referred to as “Scnila 
wild-type (homo)+Cacna1a mutation (hetero)') were used as 
control. The following lists the genotypes of the rats used in 
the experiment. The following numbers (1) to (4) correspond 
to the numbers in (b) of FIG. 5. 
0374 (1) Scn1a"/"Cacna1a"/" (Scn1a 
(homo)+Cacnala wild-type (homo)) 14 males 
0375 (2) Scn1a"/" Cacna1a"/" (Scnila mutant 
(homo)+Cacnala wild-type (homo)) 7 males 
0376 (3) Scn1a"/" Cacna1a"/" (Scnila mutant 
(homo)+Cacna1a mutant (hetero)) 17 males 
0377 (4) Scn1a"/" Cacna1a"/" (Scn1a wild-type 
(homo)+Cacna1a mutant (hetero)) 12 males. 
0378 Hot bath load (45° C.) were given on male rats of 5 
weeks old of the groups (1) to (4) described above, to compare 
their body temperatures at a time when a convulsion is 
induced, their duration of the convulsion, and their severity 
score of the convulsion. A rectal temperature at the time when 
the seizure started was measured, to serve as the body tem 
perature at the time when the convulsion was induced. The 
seizure severity score of the convulsion were evaluated as 
follows: 0=no seizure, 1=facial convulsion, 2=clonic convul 
sion of both arms while maintaining posture, 3-sprint or 
jump, 4 generalized convulsion unable to maintain posture, 
and 5-death caused by persistent convulsion. 
0379 The results were as shown in FIG.9. FIG.9 is a view 
showing a result of the effect caused by the mutation on the 
Cacnala gene in the Scnila gene-mutated rat. In the graphs of 
(a) to (c) in FIG.9, Scnla"/"Cacna1a"7" (the foregoing 
rat (2)) is shown as “Scnila mutant (homo). Scnla"/ 
"Cacna1a"/" (the foregoing rat (3)) is shown as “Scnila 
mutant (homo)+Cacna1a mutant (hetero). Moreover, con 
trol Scnila"/"Cacna1a"/" (foregoing rat (1)) is shown as 
“WT, and control Scnla"/"Cacna1a"/" (foregoing rat 
(4)) is shown as “Cacna1a mutant (hetero). 
0380. As a result of analysis, the group (3) rats (Scnila 
mutant (homo)+Cacna1a mutant (hetero)) had no large dif 
ference in the body temperatures at the time of convulsion 
onset (convulsion threshold) ((a) of FIG. 9) and severity 
scores ((b) of FIG. 9), from those of the group (2) rats (Scnila 
mutant (homo)+Cacnala wild-type (homo)). However, it was 
found that the duration of the convulsion (c) of FIG. 9) 
became significantly long. This result demonstrates that the 
mutation of the Cacnala gene relates to the worsening of the 
symptoms of convulsion. 
0381 Furthermore, FIG. 10 shows a part of an electroen 
cephalogram during a seizure of a group (3) rat (Scnila mutant 
(homo)+Cacna1a mutant (hetero)). It was considered from 
this result that a rat having a mutation on the Scnila gene and 
the Cacnala gene could serve as a model rat of the intractable 
Dravet syndrome. The model rat is expected to be usefully 
used in the future for clarification of the onset mechanism of 
the intractable Dravet syndrome, development of medica 
ment for Dravet syndrome, and like uses. 

wild-type 
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0382 Moreover, these results are considered as support 
ing the gene analysis data of Example 1, that a variation of the 
CACNA1A gene was detected in addition to a mutation on the 
SCN1A gene, in a patient of Dravet syndrome which is an 
intractable epilepsy. Namely, the method according to the 
present invention of obtaining data for assessing the potential 
for development of Dravet syndrome can be said as a tech 
nique Supported by the gene analysis results of the Examples, 
a mutant channel function analysis result, and animal experi 
ment results. 

CONCLUSION 

0383. The present invention was developed based on a 
molecular foundation of development of the intractable 
Dravet syndrome; the assessment method according to the 
present invention can be said as useful as an early detection 
method of Dravet syndrome patients. By use of the assess 
ment method according to the present invention, it is possible 
to find Dravet syndrome, which has an unfavorable prognosis, 
in high accuracy and at an early stage. This allows for an 
epilepsy specialist to prepare a treatment management system 
for the patient of Dravet syndrome from an early stage. As a 
result, this leads to improvement in therapeutic intervention 
of the patient, reduction of mental load on the family, and 
reduction of economical burden. Moreover, it is possible to 
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carry out appropriate treatment to the Dravet syndrome 
patient, so therefore is considered as contributive to the reduc 
tion of medical fees. 
0384 Furthermore, with use of the kit according to the 
present invention, it is possible to easily detect the mutation 
for both the SCN1A gene and CACNA1A gene. Conse 
quently, the kit according to the present invention is useful for 
a general pediatrician to distinguish a patient of Dravet Syn 
drome who requires treatment by a specialist out of the benign 
febrile epilepsies, during the initial stage of the disease under 
the age of one. 
0385. By use of the assessment method and the kit accord 
ing to the present invention, it is possible to detect with high 
accuracy a patient of Dravet syndrome at the point in time of 
under the age of one, which was difficult to detect until now. 
Moreover, by examining gene abnormalities upon sending 
the blood taken to an examination center, it is possible to 
detect Dravet syndrome patients in high accuracy even for a 
remote personal hospital or the like. 
0386 Moreover, the model animal and cell according to 
the present invention may be usefully used in the clarification 
of an onset mechanism of the intractable Dravet syndrome, 
the development of medicament for Dravet syndrome, and 
like uses. 
(0387 <Primer Sequences> 
0388 Table 10 shows a nucleotide sequence of a primer 
pair used for amplifying the Scnila gene and amplifying the 
Cacnala gene. 

TABLE 1 O 

Scn1a Sense 5'-TGA CTT TTC TTT CTC TCC GTT TG-3 SEQ ID 
amplification primer: NO. : 5 

Antisense 5'-TGG CTG CAA TAA TCA CTT TGT T-3' SEO ID 
primer: NO. : 6 

Cacna1a. Sense 5'-TCT CTG TCT CCC CAG GTT TAC-3' SEO ID 
amplification primer: NO: 7 

AntiSense 5" - GTG GCT. AAC ACA CAG CTT TGC-3' SEO ID 
primer: NO. : 8 

Exon 1 
amplification 

Exon 2 
amplification 

Exon 3 
amplification 

Exon 4 
amplification 

Exon 5 
amplification 

0389 Tables 11 and 12 show nucleotide sequences of 
primer pairs used for detecting SCN1A gene genomes. 

TABLE 11 

Sense 5'-tcatggcacagttcc tigtatc-3' SEO ID 
primer: NO. : 9 
Anti sense 5'-gcagtaggcaattagcagdaa-3' SEO ID 
primer: NO. : 10 

Sense 5'-tgggg.cactittagaaattgtg-3' SEO ID 
primer: NO. : 11 
Anti sense 5'-tgacaaagatgcaaaatgagag-3' SEO ID 
primer: NO. : 12 

Sense 5'-gcagtttgggcttittcaatg-3 SEO ID 
primer: NO. : 13 
Anti sense 5'-tgagcattgtc.ct cittgctg-3' SEO ID 
primer: NO. : 14 

Sense 5'-agggctacgttt catttgtatg-3' SEO ID 
primer: NO. : 15 
Anti sense 5'-tgtgctaaattgaaatccagag-3' SEO ID 
primer: NO. : 16 

Sense s' - CAGCTCTTCGCACTTTCAGA-3' SEO ID 
primer: NO. : 17 
AntiSense 5" - TCAAGCAGAGAAGGATGCTGA-3' SEO ID 
primer: NO. : 18 
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TABLE 11 - continued 

Exon 6 Sense 5'-agcgttgcaaac attcttgg-3 SEQ ID 
amplification primer: NO. : 19 

Anti sense 5'-gggatat coagc.ccct caag-3' SEQ ID 
primer: NO. : 2O 

Exon 7 Sense 5'-gacaaatacttgttgc ctittgaatg-3 SEQ ID 
amplification primer: NO. : 21 

AntiSense 5'-acataatctoatactittatcaaaaacc-3 SEQ ID 
primer: NO. : 22 

Exon 8 Sense 5'-gaaatggaggtgttgaaaatgc-3' SEQ ID 
amplification primer: NO. : 23 

Anti sense 5'-aatccttggcatcactctgc-3' SEQ ID 
primer: NO. : 24 

Exon 9 Sense 5'-agtacagggtgctatgaccaac-3' SEQ ID 
amplification primer: NO. : 25 

Anti sense 5'-tcct catacaaccacctgctc-3' SEQ ID 
primer: NO. : 26 

Exon 1 O Sense 5'-tct c caaaagcctt cattagg-3' SEQ ID 
amplification primer: NO. : 27 

AntiSense 5" -ttctaattct coccctic totcc-3' SEQ ID 
primer: NO. : 28 

Exon 11 Sense 5'-tcct cattctittaatcc caagg-3' SEQ ID 
amplification primer: NO. : 29 

Anti sense 5'-gcc.gttctgtagaaacactgg-3 SEQ ID 
primer: NO. : 30 

Exon 12 Sense 5'-gt cagaaatatctgc catcacc-3' SEQ ID 
amplification primer: NO. : 31 

Anti sense 5' - gaatgcactatt cocaact cac-3' SEQ ID 
primer: NO. : 32 

Exon 13 Sense 5'-tgggctictatgtgttgttgtctg-3' SEQ ID 
amplification primer: NO. : 33 

Anti sense 5'-ggaag catgaaggatggttg-3' SEQ ID 
primer: NO. : 34 

Exon 14 Sense 5'-tact tcgcgttt coaca agg-3 SEQ ID 
amplification primer: NO. : 35 

Anti sense 5'-gctatogcaagaaccotgattg-3 SEQ ID 
primer: NO. : 36 

TABLE 12 

Exon 15 Sense 5'-atgagcct gagacggittagg-3 SEQ ID 
amplification primer: NO. : 37 

Anti sense 5" - at acatgtgc catgctggtg-3' SEQ ID 
primer: NO. : 38 

Exon 16 Sense 5'-tgctgtggtgtttccttctic-3' SEQ ID 
amplification primer: NO. : 39 

Anti sense 5'-tig tatt catacct tcc.cacacc-3' SEQ ID 
primer: NO. : 4 O 

Exon 17 Sense 5'-aaaagggittagcacagacaatg-3' SEQ ID 
amplification primer: NO. : 41 

Anti sense 5" - attgggcagatataatcaaagc-3' SEQ ID 
primer: NO. : 42 

Exon 18 Sense 5' - cacacagotgatgaatgtgc-3' SEQ ID 
amplification primer: NO. : 43 

Anti sense 5'-tgaagggctacactittctgg-3' SEQ ID 
primer: NO. : 44 

Exon 19 Sense 5'-tctg.ccct cotattocaatg-3' SEQ ID 
amplification primer: NO. : 45 

Anti sense 5'-gc ccttgtct tccagaaatg-3' SEQ ID 
primer: NO. : 46 
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TABLE 14 - continued 

Exon 33-35 CACNA1A-E33F 5'-tgttggttggctt catgtaggg-3 SEQ ID NO. : 124 
amplification CACNA1A-E35Rv: 5'-cagaattatcagagcaggtocc-3 SEQ ID NO. : 125 

Exon 36 CACNA1A-E3 6F 5'-tct cagotcc cagtaaaaggag-3 SEQ ID NO. : 126 
amplification CACNA1A-E3 6Rv: 5'-caa.ca.gtgctgagtttgagacg-3 SEQ ID NO. : 127 

Exon 37 CACNA1A-E37F 5'-ggcct citgtgtacatgtc.tttg-3 SEQ ID NO. : 128 
amplification CACNA1A-E37Rv: 5'-ggg tatgcaagggtgatgattic-3 SEQ ID NO. : 129 

Exon 38 CACNA1A-E38F 5'-tgtttct coccaccitctottc-3' SEQ ID NO. : 130 
amplification CACNA1A-E3 8Rv: 5'-aaaaaaacco agtgcc tiggacg-3 SEQ ID NO. : 131 

Exon 39 CACNA1A-E39F 5' - agaaactgagtactgggacagg-3 SEQ ID NO. : 132 
amplification CACNA1A-E39RV: 5'-ggaagagtgaatgaagat cogg-3 SEQ ID NO. : 133 

Exon 4 O-41 CACNA1A-E4 OF 5'-aaagattggggit ct cqttct cog-3 SEQ ID NO. : 134 
amplification CACNA1A-E41Rv: 5' - ccctcatatt coagttggttcc-3 '' SEQ ID NO. : 135 

Exon 42-44 CACNA1A-E42F: 5'-gtgttgttgttgttgttgtatactggg-3 SEQ ID NO. : 136 
amplification CACNA1A-E44RV: 5'-cagactgctt cagagactgaag-3 SEQ ID NO. : 137 

Exon 45 CACNA1A-E45F 5'-cc.gatttctottgatgccagtg-3' SEQ ID NO. : 138 
amplification CACNA1A-E45Rv: 5'-agggtgcgattgccaaagaaag-3 SEQ ID NO. : 139 

Exon 4 6-47 CACNA1A-E4 6F 5'-acccagagcc ct gattgat cag-3 SEQ ID NO. : 140 
amplification CACNA1A-E47Rv: 5'-ttggatgggg tatcccct tcto-3' SEQ ID NO. : 141 

Exon 48 CACNA1A-E48F: 5'-tctict tcctcccaatccc.gtg-3' SEQ ID NO. : 142 
amplification CACNA1A-E48Rv: 5'-tgcc.caggagggit citc.ttittg-3' SEQ ID NO. : 143 

INDUSTRIAL APPLICABILITY 

0391 As described above, by detecting the presence of a 
mutation on both C-Subunit type 1 of Voltage-gated sodium 
ion channel Na1.1 and C-Subunit type 1 of Voltage-gated 
calcium ion channel Ca2.1, it is possible to obtain data for 
assessing a potential for development of Dravet syndrome of 
a subject who has not yet been subjected to onset of Dravet 
syndrome, with high accuracy. Hence, it is possible to distin 
guish a patient of Dravet syndrome that requires treatment by 
a specialist, out of benign febrile seizure patents, at an initial 
stage of disease under the age of one. Hence, it is possible to 

SEQUENCE LISTING 

<16 Os NUMBER OF SEO ID NOS : 152 

<21 Os SEQ ID NO 1 
&211s LENGTH: 2O09 
212s. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs SEQUENCE: 1 

use not only in the field of diagnosis medical treatment Such 
as medical devices, diagnosis kits and the like, but broadly in 
the health science and medical field industry. 
0392 Moreover, in the present invention, by introducing a 
mutation on both of C-Subunit type 1 of voltage-gated Sodium 
ion channel Na1.1 and C-Subunit type 1 of Voltage-gated 
calcium ion channel Ca2.1, it is possible to produce a model 
animal of Dravet syndrome. Such a model animal of Dravet 
syndrome can be used for development of medicament and 
treatment methods of Dravet syndrome. Hence, the present 
invention can be widely used in the industry of life science 
fields including the pharmaceutical field. 

Met Glu Gln Thr Val Lieu Val Pro Pro Gly Pro Asp Ser Phe Asn Phe 
1. 5 1O 15 

Phe Thr Arg Glu Ser Lieu Ala Ala Ile Glu Arg Arg Ile Ala Glu Glu 
2O 25 3 O 

Lys Ala Lys Asn Pro Llys Pro Asp Llys Lys Asp Asp Asp Glu Asn Gly 
35 4 O 45 

Pro Llys Pro Asn. Ser Asp Lieu. Glu Ala Gly Lys Asn Lieu Pro Phe Ile 
SO 55 60 

Tyr Gly Asp Ile Pro Pro Glu Met Val Ser Glu Pro Leu Glu Asp Leu 
65 70 7s 
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- Continued 

Asp Pro Tyr Tyr Ile Asn Llys Llys Thr Phe Ile Val Lieu. Asn Lys Gly 
85 90 95 

Lys Ala Ile Phe Arg Phe Ser Ala Thr Ser Ala Lieu. Tyr Ile Lieu. Thr 
1OO 105 11 O 

Pro Phe ASn Pro Lieu. Arg Lys Ile Ala Ile Lys Ile Lieu Val His Ser 
115 12 O 125 

Lieu. Phe Ser Met Lieu. Ile Met Cys Thr Ile Lieu. Thr Asn Cys Val Phe 
13 O 135 14 O 

Met Thr Met Ser Asn Pro Pro Asp Trp Thr Lys Asn Val Glu Tyr Thr 
145 150 155 160 

Phe Thr Gly Ile Tyr Thr Phe Glu Ser Lieu. Ile Lys Ile Ile Ala Arg 
1.65 17O 17s 

Gly Phe Cys Lieu. Glu Asp Phe Thr Phe Lieu. Arg Asp Pro Trp Asn Trp 
18O 185 19 O 

Lieu. Asp Phe Thr Val Ile Thr Phe Ala Tyr Val Thr Glu Phe Val Asp 
195 2OO 2O5 

Lieu. Gly Asn Val Ser Ala Lieu. Arg Thr Phe Arg Val Lieu. Arg Ala Lieu. 
21 O 215 22O 

Llys Thir Ile Ser Val Ile Pro Gly Lieu Lys Thir Ile Val Gly Ala Lieu. 
225 23 O 235 24 O 

Ile Glin Ser Val Lys Llys Lieu Ser Asp Val Met Ile Lieu. Thr Val Phe 
245 250 255 

Cys Lieu. Ser Val Phe Ala Lieu. Ile Gly Lieu Gln Lieu. Phe Met Gly ASn 
26 O 265 27 O 

Lieu. Arg Asn Lys Cys Ile Glin Trp Pro Pro Thr Asn Ala Ser Lieu. Glu 
27s 28O 285 

Glu. His Ser Ile Glu Lys Asn Ile Thr Val Asn Tyr Asn Gly Thr Lieu. 
29 O 295 3 OO 

Ile Asin Glu Thr Val Phe Glu Phe Asp Trp Llys Ser Tyr Ile Glin Asp 
3. OS 310 315 32O 

Ser Arg Tyr His Tyr Phe Lieu. Glu Gly Phe Lieu. Asp Ala Lieu. Lieu. Cys 
3.25 330 335 

Gly Asn Ser Ser Asp Ala Gly Glin Cys Pro Glu Gly Tyr Met Cys Val 
34 O 345 35. O 

Lys Ala Gly Arg Asn Pro Asn Tyr Gly Tyr Thr Ser Phe Asp Thr Phe 
355 360 365 

Ser Trp Ala Phe Leu Ser Leu Phe Arg Lieu Met Thr Glin Asp Phe Trp 
37 O 375 38O 

Glu Asn Lieu. Tyr Glin Lieu. Thir Lieu. Arg Ala Ala Gly Llys Thr Tyr Met 
385 390 395 4 OO 

Ile Phe Phe Val Lieu Val Ile Phe Leu Gly Ser Phe Tyr Lieu. Ile Asn 
4 OS 41O 415 

Lieu. Ile Lieu Ala Val Val Ala Met Ala Tyr Glu Glu Glin Asn Glin Ala 
42O 425 43 O 

Thir Lieu. Glu Glu Ala Glu Gln Lys Glu Ala Glu Phe Glin Gln Met Ile 
435 44 O 445 

Glu Gln Lieu Lys Lys Glin Glin Glu Ala Ala Glin Glin Ala Ala Thr Ala 
450 45.5 460 

Thir Ala Ser Glu. His Ser Arg Glu Pro Ser Ala Ala Gly Arg Lieu. Ser 
465 470 47s 48O 

Asp Ser Ser Ser Glu Ala Ser Lys Lieu. Ser Ser Llys Ser Ala Lys Glu 
485 490 495 
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- Continued 

Arg Arg Asn Arg Arg Llys Lys Arg Lys Glin Lys Glu Glin Ser Gly Gly 
SOO 505 51O 

Glu Glu Lys Asp Glu Asp Glu Phe Glin Llys Ser Glu Ser Glu Asp Ser 
515 52O 525 

Ile Arg Arg Lys Gly Phe Arg Phe Ser Ile Glu Gly Asn Arg Lieu. Thr 
53 O 535 54 O 

Tyr Glu Lys Arg Tyr Ser Ser Pro His Glin Ser Lieu Lleu Ser Ile Arg 
5.45 550 555 560 

Gly Ser Leu Phe Ser Pro Arg Arg Asn Ser Arg Thr Ser Leu Phe Ser 
565 st O sts 

Phe Arg Gly Arg Ala Lys Asp Val Gly Ser Glu Asn Asp Phe Ala Asp 
58O 585 59 O 

Asp Glu. His Ser Thr Phe Glu Asp Asn. Glu Ser Arg Arg Asp Ser Lieu 
595 6OO 605 

Phe Val Pro Arg Arg His Gly Glu Arg Arg Asn. Ser Asn Lieu. Ser Glin 
610 615 62O 

Thir Ser Arg Ser Ser Arg Met Lieu Ala Val Phe Pro Ala Asn Gly Lys 
625 630 635 64 O 

Met His Ser Thr Val Asp Cys Asn Gly Val Val Ser Lieu Val Gly Gly 
645 650 655 

Pro Ser Val Pro Thr Ser Pro Val Gly Glin Leu Lleu Pro Glu Val Ile 
660 665 67 O 

Ile Asp Llys Pro Ala Thr Asp Asp Asn Gly. Thir Thr Thr Glu. Thr Glu 
675 68O 685 

Met Arg Lys Arg Arg Ser Ser Ser Phe His Val Ser Met Asp Phe Leu 
69 O. 695 7 OO 

Glu Asp Pro Ser Glin Arg Glin Arg Ala Met Ser Ile Ala Ser Ile Lieu. 
7 Os 71O 71s 72O 

Thr Asn Thr Val Glu Glu Lieu. Glu Glu Ser Arg Gln Lys Cys Pro Pro 
72 73 O 73 

Cys Trp Tyr Llys Phe Ser Asn Ile Phe Lieu. Ile Trp Asp Cys Ser Pro 
740 74. 7 O 

Tyr Trp Lieu Lys Wall Lys His Val Val Asn Lieu Val Val Met Asp Pro 
7ss 760 765 

Phe Val Asp Leu Ala Ile Thr Ile Cys Ile Val Lieu. Asn Thr Lieu Phe 
770 775 78O 

Met Ala Met Glu. His Tyr Pro Met Thr Asp His Phe Asn Asn Val Lieu. 
78s 79 O 79. 8OO 

Thr Val Gly Asn Lieu Val Phe Thr Gly Ile Phe Thr Ala Glu Met Phe 
805 810 815 

Lieu Lys Ile Ile Ala Met Asp Pro Tyr Tyr Tyr Phe Glin Glu Gly Trp 
82O 825 83 O 

Asn. Ile Phe Asp Gly Phe Ile Val Thir Lieu. Ser Lieu Val Glu Lieu. Gly 
835 84 O 845 

Lieu Ala Asn Val Glu Gly Lieu. Ser Val Lieu. Arg Ser Phe Arg Lieu. Lieu. 
850 855 860 

Arg Val Phe Llys Lieu Ala Lys Ser Trp Pro Thr Lieu. Asn Met Lieu. Ile 
865 87O 87s 88O 

Lys Ile Ile Gly Asn. Ser Val Gly Ala Lieu. Gly Asn Lieu. Thir Lieu Val 
885 890 895 

Lieu Ala Ile Ile Val Phe Ile Phe Ala Val Val Gly Met Glin Leu Phe 
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9 OO 905 91 O 

Gly Lys Ser Tyr Lys Asp Cys Val Cys Lys Ile Ala Ser Asp Cys Glin 
915 92 O 925 

Lieu Pro Arg Trp His Met Asn Asp Phe Phe His Ser Phe Lieu. Ile Val 
93 O 935 94 O 

Phe Arg Val Lieu. Cys Gly Glu Trp Ile Glu Thr Met Trp Asp Cys Met 
945 950 955 96.O 

Glu Val Ala Gly Glin Ala Met Cys Lieu. Thr Val Phe Met Met Val Met 
965 97O 97. 

Val Ile Gly Asn Lieu Val Val Lieu. Asn Lieu. Phe Lieu Ala Lieu. Lieu. Lieu 
98O 985 99 O 

Ser Ser Phe Ser Ala Asp Asn Lieu Ala Ala Thr Asp Asp Asp Asn. Glu 
995 1OOO 1005 

Met Asn. Asn Lieu. Glin Ile Ala Val Asp Arg Met His Lys Gly Val 
O1O O15 O2O 

Ala Tyr Val Lys Arg Lys Ile Tyr Glu Phe Ile Glin Glin Ser Phe 
O25 O3 O O35 

Ile Arg Lys Gln Lys Ile Lieu. Asp Glu Ile Llys Pro Lieu. Asp Asp 
O4 O O45 OSO 

Lieu. Asn. Asn Llys Lys Asp Ser Cys Met Ser Asn His Thir Thr Glu 
O55 O6 O O65 

Ile Gly Lys Asp Lieu. Asp Tyr Lieu Lys Asp Val Asn Gly. Thir Thr 
Of O O7 O8O 

Ser Gly Ile Gly Thr Gly Ser Ser Val Glu Lys Tyr Ile Ile Asp 
O85 O9 O O95 

Glu Ser Asp Tyr Met Ser Phe Ile Asn Asn Pro Ser Lieu. Thr Val 
OO O5 10 

Thr Val Pro Ile Ala Val Gly Glu Ser Asp Phe Glu Asn Lieu. Asn 

Thr Glu Asp Phe Ser Ser Glu Ser Asp Lieu. Glu Glu Ser Lys Glu 

Llys Lieu. Asn. Glu Ser Ser Ser Ser Ser Glu Gly Ser Thr Val Asp 

Ile Gly Ala Pro Val Glu Glu Gln Pro Val Val Glu Pro Glu Glu 

Thr Lieu. Glu Pro Glu Ala Cys Phe Thr Glu Gly Cys Val Glin Arg 

Phe Lys Cys Cys Glin Ile Asin Val Glu Glu Gly Arg Gly Lys Glin 

Trp Trp Asn Lieu. Arg Arg Thr Cys Phe Arg Ile Val Glu. His Asn 
2O5 21 O 215 

Trp Phe Glu Thr Phe Ile Val Phe Met Ile Leu Lleu Ser Ser Gly 
22O 225 23 O 

Ala Lieu Ala Phe Glu Asp Ile Tyr Ile Asp Glin Arg Llys Thir Ile 
235 24 O 245 

Lys Thr Met Lieu. Glu Tyr Ala Asp Llys Val Phe Thr Tyr Ile Phe 
250 255 26 O 

Ile Leu Glu Met Leu Lleu Lys Trp Val Ala Tyr Gly Tyr Glin Thr 
265 27 O 27s 

Tyr Phe Thr Asn Ala Trp Cys Trp Lieu. Asp Phe Lieu. Ile Val Asp 
28O 285 29 O 
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Val Ser Lieu Val Ser Lieu. Thir Ala Asn Ala Lieu. Gly Tyr Ser Glu 
295 3OO 305 

Lieu. Gly Ala Ile Llys Ser Lieu. Arg Thr Lieu. Arg Ala Lieu. Arg Pro 
310 315 32O 

Lieu. Arg Ala Lieu. Ser Arg Phe Glu Gly Met Arg Val Val Val Asn 
3.25 33 O 335 

Ala Lieu. Lieu. Gly Ala Ile Pro Ser Ile Met Asn Val Lieu. Lieu Val 
34 O 345 350 

Cys Lieu. Ile Phe Trp Lieu. Ile Phe Ser Ile Met Gly Val Asn Lieu. 
355 360 365 

Phe Ala Gly Llys Phe Tyr His Cys Ile Asn Thr Thr Thr Gly Asp 
37O 375 38O 

Arg Phe Asp Ile Glu Asp Val Asn. Asn His Thr Asp Cys Lieu Lys 
385 390 395 

Lieu. Ile Glu Arg Asn. Glu Thir Ala Arg Trp Lys Asn. Wall Lys Val 
4 OO 405 41 O 

Asn Phe Asp Asn Val Gly Phe Gly Tyr Lieu. Ser Lieu. Lieu. Glin Val 
415 42O 425 

Ala Thr Phe Lys Gly Trp Met Asp Ile Met Tyr Ala Ala Val Asp 
43 O 435 44 O 

Ser Arg Asn Val Glu Lieu. Glin Pro Llys Tyr Glu Glu Ser Lieu. Tyr 
445 450 45.5 

Met Tyr Lieu. Tyr Phe Val Ile Phe Ile Ile Phe Gly Ser Phe Phe 
460 465 47 O 

Thir Lieu. Asn Lieu. Phe Ile Gly Val Ile Ile Asp Asn. Phe Asin Glin 
47s 48O 485 

Gln Lys Llys Llys Phe Gly Gly Glin Asp Ile Phe Met Thr Glu Glu 
490 495 SOO 

Glin Llys Llys Tyr Tyr Asn Ala Met Lys Llys Lieu. Gly Ser Llys Llys 
5 OS 510 515 

Pro Gln Lys Pro Ile Pro Arg Pro Gly Asn Llys Phe Glin Gly Met 
52O 525 53 O 

Val Phe Asp Phe Val Thr Arg Glin Val Phe Asp Ile Ser Ile Met 
535 54 O 545 

Ile Lieu. Ile Cys Lieu. Asn Met Val Thr Met Met Val Glu Thir Asp 
550 555 560 

Asp Glin Ser Glu Tyr Val Thir Thir Ile Lieu. Ser Arg Ile Asn Lieu. 
565 st O sts 

Val Phe Ile Val Lieu Phe Thr Gly Glu. Cys Val Lieu Lys Lieu. Ile 
58O 585 590 

Ser Lieu. Arg His Tyr Tyr Phe Thr Ile Gly Trp Asn Ile Phe Asp 
595 6OO 605 

Phe Val Val Val Ile Leu Ser Ile Val Gly Met Phe Leu Ala Glu 
610 615 62O 

Lieu. Ile Glu Lys Tyr Phe Val Ser Pro Thr Lieu Phe Arg Val Ile 
625 63 O 635 

Arg Lieu Ala Arg Ile Gly Arg Ile Lieu. Arg Lieu. Ile Lys Gly Ala 
64 O 645 650 

Lys Gly Ile Arg Thr Lieu. Lieu. Phe Ala Lieu Met Met Ser Lieu Pro 
655 660 665 

Ala Lieu. Phe Asn. Ile Gly Lieu. Lieu. Lieu. Phe Lieu Val Met Phe Ile 
670 675 68O 
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Tyr Ala Ile Phe Gly Met Ser Asn Phe Ala Tyr Val Lys Arg Glu 
685 69 O. 695 

Val Gly Ile Asp Asp Met Phe Asin Phe Glu Thir Phe Gly Asn Ser 
7 OO 7Os 71O 

Met Ile Cys Lieu Phe Glin Ile Thr Thr Ser Ala Gly Trp Asp Gly 
71s 72 O 72 

Lieu. Lieu Ala Pro Ile Lieu. Asn. Ser Llys Pro Pro Asp Cys Asp Pro 
73 O 73 74 O 

Asn Llys Val Asn Pro Gly Ser Ser Val Lys Gly Asp Cys Gly Asn 
74. 7 O 7ss 

Pro Ser Val Gly Ile Phe Phe Phe Val Ser Tyr Ile Ile Ile Ser 
760 765 770 

Phe Lieu Val Val Val Asn Met Tyr Ile Ala Val Ile Lieu. Glu Asn 
775 78O 78s 

Phe Ser Val Ala Thr Glu Glu Ser Ala Glu Pro Leu Ser Glu Asp 
79 O 79. 8OO 

Asp Phe Glu Met Phe Tyr Glu Val Trp Glu Lys Phe Asp Pro Asp 
805 810 815 

Ala Thr Glin Phe Met Glu Phe Glu Lys Lieu Ser Glin Phe Ala Ala 
82O 825 83 O 

Ala Lieu. Glu Pro Pro Lieu. Asn Lieu Pro Gln Pro Asn Llys Lieu. Glin 
835 84 O 845 

Lieu. Ile Ala Met Asp Lieu Pro Met Val Ser Gly Asp Arg Ile His 
850 855 86 O 

Cys Lieu. Asp Ile Lieu. Phe Ala Phe Thir Lys Arg Val Lieu. Gly Glu 
865 87 O 87s 

Ser Gly Glu Met Asp Ala Lieu. Arg Ile Glin Met Glu Glu Arg Phe 
88O 885 890 

Met Ala Ser Asn Pro Ser Llys Val Ser Tyr Gln Pro Ile Thr Thr 
895 9 OO 905 

Thir Lieu Lys Arg Lys Glin Glu Glu Val Ser Ala Val Ile Ile Glin 
910 915 92 O 

Arg Ala Tyr Arg Arg His Lieu. Lieu Lys Arg Thr Val Lys Glin Ala 
925 93 O 935 

Ser Phe Thr Tyr Asn Lys Asn Lys Ile Lys Gly Gly Ala Asn Lieu. 
94 O 945 950 

Lieu. Ile Lys Glu Asp Met Ile Ile Asp Arg Ile Asn. Glu Asn. Ser 
955 96.O 965 

Ile Thr Glu Lys Thr Asp Lieu. Thr Met Ser Thr Ala Ala Cys Pro 
97O 97. 98 O 

Pro Ser Tyr Asp Arg Val Thr Llys Pro Ile Val Glu Lys His Glu 
985 990 995 

Glin Glu Gly Lys Asp Glu Lys Ala Lys Gly Lys 
2OOO 2005 

<210s, SEQ ID NO 2 
&211s LENGTH: 603 O 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 2 

atggagcaaa cagtgcttgt accaccagga cct gacagot toaacttctt caccagagaa 6 O 
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Met Ser Glu Arg Lieu. Asp Asp Thr Glu Pro Tyr Phe Ile Gly Ile Phe 
13 O 135 14 O 

Cys Phe Glu Ala Gly Ile Lys Ile Ile Ala Lieu. Gly Phe Ala Phe His 
145 150 155 160 

Lys Gly Ser Tyr Lieu. Arg Asn Gly Trp Asn. Wal Met Asp Phe Val Val 
1.65 17O 17s 

Val Lieu. Thr Gly Ile Lieu Ala Thr Val Gly Thr Glu Phe Asp Lieu. Arg 
18O 185 19 O 

Thir Lieu. Arg Ala Val Arg Val Lieu. Arg Pro Lieu Lys Lieu Val Ser Gly 
195 2OO 2O5 

Ile Pro Ser Leu Glin Val Val Lieu Lys Ser Ile Met Lys Ala Met Ile 
21 O 215 22O 

Pro Lieu. Lieu. Glin Ile Gly Lieu. Lieu. Lieu. Phe Phe Ala Ile Lieu. Ile Phe 
225 23 O 235 24 O 

Ala Ile Ile Gly Lieu. Glu Phe Tyr Met Gly Llys Phe His Thr Thr Cys 
245 250 255 

Phe Glu Glu Gly Thr Asp Asp Ile Glin Gly Glu Ser Pro Ala Pro Cys 
26 O 265 27 O 

Gly Thr Glu Glu Pro Ala Arg Thr Cys Pro Asn Gly Thr Lys Cys Glin 
27s 28O 285 

Pro Tyr Trp Glu Gly Pro Asn Asn Gly Ile Thr Glin Phe Asp Asn Ile 
29 O 295 3 OO 

Lieu. Phe Ala Val Lieu. Thr Val Phe Glin Cys Ile Thr Met Glu Gly Trp 
3. OS 310 315 32O 

Thir Asp Lieu. Lieu. Tyr Asn. Ser Asn Asp Ala Ser Gly Asn. Thir Trp Asn 
3.25 330 335 

Trp Leu Tyr Phe Ile Pro Leu. Ile Ile Ile Gly Ser Phe Phe Met Leu 
34 O 345 35. O 

Asn Lieu Val Lieu. Gly Val Lieu. Ser Gly Glu Phe Ala Lys Glu Arg Glu 
355 360 365 

Arg Val Glu Asn Arg Arg Ala Phe Lieu Lys Lieu. Arg Arg Glin Glin Glin 
37 O 375 38O 

Ile Glu Arg Glu Lieu. Asn Gly Tyr Met Glu Trp Ile Ser Lys Ala Glu 
385 390 395 4 OO 

Glu Val Ile Lieu Ala Glu Asp Glu Thir Asp Gly Glu Glin Arg His Pro 
4 OS 41O 415 

Phe Asp Gly Ala Lieu. Arg Arg Thir Thir Ile Llys Llys Ser Lys Thr Asp 
42O 425 43 O 

Lieu. Lieu. Asn Pro Glu Glu Ala Glu Asp Gln Lieu Ala Asp Ile Ala Ser 
435 44 O 445 

Val Gly Ser Pro Phe Ala Arg Ala Ser Ile Llys Ser Ala Lys Lieu. Glu 
450 45.5 460 

Asn Ser Thr Phe Phe His Lys Lys Glu Arg Arg Met Arg Phe Tyr Ile 
465 470 47s 48O 

Arg Arg Met Val Lys Thr Glin Ala Phe Tyr Trp Thr Val Lieu. Ser Leu 
485 490 495 

Val Ala Lieu. Asn. Thir Lieu. CyS Val Ala Ile Val His Tyr Asn Glin Pro 
SOO 505 51O 

Glu Trp Leu Ser Asp Phe Lieu. Tyr Tyr Ala Glu Phe Ile Phe Leu Gly 
515 52O 525 

Lieu. Phe Met Ser Glu Met Phe Ile Llys Met Tyr Gly Lieu. Gly Thr Arg 
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53 O 535 54 O 

Pro Tyr Phe His Ser Ser Phe Asn Cys Phe Asp Cys Gly Val Ile Ile 
5.45 550 555 560 

Gly Ser Ile Phe Glu Val Ile Trp Ala Val Ile Llys Pro Gly Thr Ser 
565 st O sts 

Phe Gly Ile Ser Val Lieu. Arg Ala Lieu. Arg Lieu. Lieu. Arg Ile Phe Lys 
58O 585 59 O 

Val Thir Lys Tyr Trp Ala Ser Lieu. Arg Asn Lieu Val Val Ser Lieu. Lieu 
595 6OO 605 

Asn Ser Met Lys Ser Ile Ile Ser Lieu. Leu Phe Leu Lleu Phe Leu Phe 
610 615 62O 

Ile Val Val Phe Ala Lieu. Leu Gly Met Gln Leu Phe Gly Gly Glin Phe 
625 630 635 64 O 

Asn Phe Asp Glu Gly Thr Pro Pro Thr Asn Phe Asp Thr Phe Pro Ala 
645 650 655 

Ala Ile Met Thr Val Phe Glin Ile Lieu. Thr Gly Glu Asp Trp Asn Glu 
660 665 67 O 

Val Met Tyr Asp Gly Ile Llys Ser Glin Gly Gly Val Glin Gly Gly Met 
675 68O 685 

Val Phe Ser Ile Tyr Phe Ile Val Lieu. Thir Lieu Phe Gly Asn Tyr Thr 
69 O. 695 7 OO 

Lieu. Lieu. Asn Val Phe Lieu Ala Ile Ala Val Asp Asn Lieu Ala Asn Ala 
7 Os 71O 71s 72O 

Glin Glu Lieu. Thir Lys Val Glu Ala Asp Glu Glin Glu Glu Glu Glu Ala 
72 73 O 73 

Ala Asn Gln Lys Lieu Ala Lieu Gln Lys Ala Lys Glu Val Ala Glu Val 
740 74. 7 O 

Ser Pro Lieu. Ser Ala Ala Asn Met Ser Ile Ala Val Lys Glu Glin Glin 
7ss 760 765 

Lys Asn Glin Llys Pro Ala Lys Ser Val Trp Glu Glin Arg Thir Ser Glu 
770 775 78O 

Met Arg Lys Glin Asn Lieu. Lieu Ala Ser Arg Glu Ala Lieu. Tyr Asn. Glu 
78s 79 O 79. 8OO 

Met Asp Pro Asp Glu Arg Trp Lys Ala Ala Tyr Thr Arg His Lieu. Arg 
805 810 815 

Pro Asp Met Lys Thr His Lieu. Asp Arg Pro Lieu Val Val Asp Pro Glin 
82O 825 83 O 

Glu Asn Arg Asn. Asn. Asn. Thir Asn Llys Ser Arg Ala Ala Glu Pro Thr 
835 84 O 845 

Val Asp Glin Arg Lieu. Gly Glin Glin Arg Ala Glu Asp Phe Lieu. Arg Llys 
850 855 860 

Glin Ala Arg Tyr His Asp Arg Ala Arg Asp Pro Ser Gly Ser Ala Gly 
865 87O 87s 88O 

Lieu. Asp Ala Arg Arg Pro Trp Ala Gly Ser Glin Glu Ala Glu Lieu. Ser 
885 890 895 

Arg Glu Gly Pro Tyr Gly Arg Glu Ser Asp His His Ala Arg Glu Gly 
9 OO 905 91 O 

Ser Lieu. Glu Gln Pro Gly Phe Trp Glu Gly Glu Ala Glu Arg Gly Lys 
915 92 O 925 

Ala Gly Asp Pro His Arg Arg His Val His Arg Glin Gly Gly Ser Arg 
93 O 935 94 O 
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Wall 
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Pro 
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Wall 

Pro Arg Thr Gly Ala 

Arg Pro Gly Glu Glu 

His Arg Glu Gly Ser 

955 

40 

- Continued 

985 99 O 

Gly Pro Asp Gly Gly G 
1OOO 1005 

Ala Thir Tyr Glu Gly Asp Ala 
O15 O2O 

His Arg Arg Arg Lys Glu Asn 
O3 O O35 

Gly Pro Asn Lieu Ser Thr Thr 
O45 OSO 

Arg Glin Asp Pro Pro Lieu Ala 
O6 O O65 

Asn Llys Lieu Ala Thr Ala Glu 
O7 O8O 

Gly His Ala Gly Lieu Pro Glin 
O9 O O95 

Thr Asp Pro Gly Pro Met Leu 
O5 10 

Pro Gln Asn Ala Ala Ser Arg 
2O 25 

Pro Ser Asn Pro Gly Pro Pro 
35 4 O 

Val Thr Asn Pro Ser Gly Thr 
SO 55 

Arg Llys Pro Asp His Thr Thr 
65 70 

Pro Pro Lieu. Asn His Thir Wall 
8O 85 

Pro Asp Pro Lieu Pro Llys Llys 
95 2OO 

Glu Asp Asp Arg Gly Glu Asp 
21 O 215 

Ser Ser Met Phe Ile Leu Ser 
225 23 O 

Cys His Tyr Ile Lieu. Asn Lieu. 
24 O 245 

Met Wall Ile Ala Met Ser Ser 
255 26 O 

Val Glin Pro Asn Ala Pro Arg 
27 O 27s 

Tyr Val Phe Thr Gly Val Phe 
285 29 O 

le Asp Lieu. Gly Lieu Val Lieu. 
3OO 305 

Lieu. Trp Asn. Ile Lieu. Asp Phe 
315 32O 

Ala Phe Ala Phe Thr Gly Asn 
33 O 335 

97. 

Arg 

Glin 

Arg 

Glu 

Ser 

Ser 

Ala 

Arg 

Glin 

Wall 

Wall 

Glu 

Gly 

Thir 

Arg 

Ile 

Asn 

Thir 

His 

Ile 

Ser 

Asp Gly Glu. His Arg 
96.O 

Gly Pro Glu Asp Llys 

Arg Pro Ala Arg Gly 

u Arg Arg Arg Arg 

Arg 

Gly 

Pro 

Asp 

Ala 

Pro 

Ile 

Thir 

Thir 

Thir 

Asp 

Glin 

Glu 

Pro 

Thir 

Ala 

Asn 

Phe 

Glin 

Wall 
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Gly Lys Asp Ile Asn. Thir Ile Llys Ser Lieu. Arg Val Lieu. Arg Val 
34 O 345 350 

Lieu. Arg Pro Lieu Lys Thir Ile Lys Arg Lieu Pro Llys Lieu Lys Ala 
355 360 365 

Val Phe Asp Cys Val Val Asn. Ser Lieu Lys Asn Val Phe Asn. Ile 
37O 375 38O 

Lieu. Ile Val Tyr Met Leu Phe Met Phe Ile Phe Ala Val Val Ala 
385 390 395 

Val Glin Leu Phe Lys Gly Llys Phe Phe His Cys Thr Asp Glu Ser 
4 OO 405 41 O 

Lys Glu Phe Glu Lys Asp Cys Arg Gly Lys Tyr Lieu. Lieu. Tyr Glu 
415 42O 425 

Lys Asn. Glu Wall Lys Ala Arg Asp Arg Glu Trp Llys Llys Tyr Glu 
43 O 435 44 O 

Phe His Tyr Asp Asn Val Leu Trp Ala Leu Lleu. Thir Lieu Phe Thr 
445 450 45.5 

Val Ser Thr Gly Glu Gly Trp Pro Glin Val Lieu Lys His Ser Val 
460 465 47 O 

Asp Ala Thr Phe Glu Asn Glin Gly Pro Ser Pro Gly Tyr Arg Met 
47s 48O 485 

Glu Met Ser Ile Phe Tyr Val Val Tyr Phe Val Val Phe Pro Phe 
490 495 SOO 

Phe Phe Wall Asn. Ile Phe Wall Ala Lieu. Ile Ile Ile Thir Phe Glin 
5 OS 510 515 

Glu Glin Gly Asp Llys Met Met Glu Glu Tyr Ser Lieu. Glu Lys Asn 
52O 525 53 O 

Glu Arg Ala Cys Ile Asp Phe Ala Ile Ser Ala Lys Pro Lieu. Thr 
535 54 O 545 

Arg His Met Pro Glin Asn Lys Glin Ser Phe Glin Tyr Arg Met Trp 
550 555 560 

Glin Phe Val Val Ser Pro Pro Phe Glu Tyr Thr Ile Met Ala Met 
565 st O sts 

Ile Ala Lieu. Asn. Thir Ile Val Lieu Met Met Lys Phe Tyr Gly Ala 
58O 585 590 

Ser Val Ala Tyr Glu Asn Ala Lieu. Arg Val Phe Asn. Ile Val Phe 
595 6OO 605 

Thir Ser Leu Phe Ser Lieu. Glu. Cys Val Lieu Lys Val Met Ala Phe 
610 615 62O 

Gly Ile Lieu. Asn Tyr Phe Arg Asp Ala Trp Asn. Ile Phe Asp Phe 
625 63 O 635 

Val Thr Val Lieu. Gly Ser Ile Thr Asp Ile Leu Val Thr Glu Phe 
64 O 645 650 

Gly Asn Pro Asn. Asn. Phe Ile Asn Lieu. Ser Phe Lieu. Arg Lieu. Phe 
655 660 665 

Arg Ala Ala Arg Lieu. Ile Llys Lieu. Lieu. Arg Glin Gly Tyr Thir Ile 

Arg Ile Leu Lleu Trp Thr Phe Val Glin Ser Phe Lys Ala Lieu Pro 

Tyr Val Cys Lieu. Lieu. Ile Ala Met Leu Phe Phe Ile Tyr Ala Ile 

Ile Gly Met Glin Val Phe Gly Asn. Ile Gly Ile Asp Val Glu Asp 
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71s 72 O 72 

Glu Asp Ser Asp Glu Asp Glu Phe Glin Ile Thr Glu. His Asn. Asn 
73 O 73 74 O 

Phe Arg Thr Phe Phe Glin Ala Leu Met Leu Lleu Phe Arg Ser Ala 
74. 7 O 7ss 

Thr Gly Glu Ala Trp His Asn Ile Met Leu Ser Cys Lieu Ser Gly 
760 765 770 

Llys Pro Cys Asp Lys Asn. Ser Gly Ile Lieu. Thir Arg Glu. Cys Gly 
775 78O 78s 

Asn Glu Phe Ala Tyr Phe Tyr Phe Val Ser Phe Ile Phe Lieu. Cys 
79 O 79. 8OO 

Ser Phe Lieu Met Lieu. Asn Lieu. Phe Val Ala Val Ile Met Asp Asn 
805 810 815 

Phe Glu Tyr Lieu. Thr Arg Asp Ser Ser Ile Leu Gly Pro His His 

Lieu. Asp Glu Tyr Val Arg Val Trp Ala Glu Tyr Asp Pro Ala Ala 

Trp Gly Arg Met Pro Tyr Lieu. Asp Met Tyr Gln Met Leu Arg His 
850 855 86 O 

Met Ser Pro Pro Lieu. Gly Lieu. Gly Lys Lys Cys Pro Ala Arg Val 
865 87 O 87s 

Ala Tyr Lys Arg Lieu. Lieu. Arg Met Asp Lieu Pro Val Ala Asp Asp 
88O 885 890 

Asn Thr Val His Phe Asin Ser Thr Lieu Met Ala Lieu. Ile Arg Thr 
895 9 OO 905 

Ala Lieu. Asp Ile Lys Ile Ala Lys Gly Gly Ala Asp Llys Glin Glin 
910 915 92 O 

Met Asp Ala Glu Lieu. Arg Lys Glu Met Met Ala Ile Trp Pro Asn 
925 93 O 935 

Lieu. Ser Glin Llys Thr Lieu. Asp Lieu. Lieu Val Thr Pro His Llys Ser 
94 O 945 950 

Thr Asp Lieu. Thr Val Gly Lys Ile Tyr Ala Ala Met Met Ile Met 
955 96.O 965 

Glu Tyr Tyr Arg Glin Ser Lys Ala Lys Llys Lieu. Glin Ala Met Arg 
97O 97. 98 O 

Glu Glu Gln Asp Arg Thr Pro Leu Met Phe Glin Arg Met Glu Pro 
985 990 995 

Pro Ser Pro Thr Glin Glu Gly Gly Pro Gly Glin Asn Ala Leu Pro 
2OOO 2005 2010 

Ser Thr Glin Lieu. Asp Pro Gly Gly Ala Lieu Met Ala His Glu Ser 
2015 2O2O 2O25 

Gly Lieu Lys Glu Ser Pro Ser Trp Val Thr Glin Arg Ala Glin Glu 
2O3O 2O35 2O4. O 

Met Phe Gln Lys Thr Gly. Thir Trp Ser Pro Glu Gln Gly Pro Pro 
2O45 2OSO 2O55 

Thr Asp Met Pro Asn Ser Glin Pro Asn Ser Glin Ser Val Glu Met 
2O60 2O65 2. Of O 

Arg Glu Met Gly Arg Asp Gly Tyr Ser Asp Ser Glu. His Tyr Lieu. 
2O75 2O8 O 2O85 

Pro Met Glu Gly Glin Gly Arg Ala Ala Ser Met Pro Arg Lieu Pro 
2O90 2095 21OO 
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Ala Glu Asn Glin Arg Arg Arg Gly Arg Pro Arg Gly Asn. Asn Lieu. 
2105 211 O 2115 

Ser Thir Ile Ser Asp Thir Ser Pro Met Lys Arg Ser Ala Ser Val 
3 O 2 2 O 2 2 5 2 

Lieu. Gly Pro Lys Ala Arg Arg Lieu. Asp Asp Tyr Ser Lieu. Glu Arg 

Val Pro Pro Glu Glu Asin Glin Arg His His Glin Arg Arg Arg Asp 

Arg Ser His Arg Ala Ser Glu Arg Ser Lieu. Gly Arg Tyr Thr Asp 

Val Asp Thr Gly Lieu. Gly Thr Asp Leu Ser Met Thr Thr Glin Ser 

Gly Asp Lieu Pro Ser Lys Glu Arg Asp Glin Glu Arg Gly Arg Pro 
21.95 22 OO 22O5 

Lys Asp Arg Llys His Arg Glin His His His His His His His His 
221 O 2215 222 O 

His His Pro Pro Pro Pro Asp Lys Asp Arg Tyr Ala Glin Glu Arg 
2225 223 O 2235 

Pro Asp His Gly Arg Ala Arg Ala Arg Asp Glin Arg Trp Ser Arg 
224 O 2.245 225 O 

Ser Pro Ser Glu Gly Arg Glu. His Met Ala His Arg Glin Gly Ser 
2255 226 O 2265 

Ser Ser Val Ser Gly Ser Pro Ala Pro Ser Thr Ser Gly Thr Ser 
2270 2275 228O 

Thr Pro Arg Arg Gly Arg Arg Gln Leu Pro Gln Thr Pro Ser Thr 
2285 229 O 2295 

Pro Arg Pro His Val Ser Tyr Ser Pro Val Ile Arg Lys Ala Gly 
23 OO 23 OS 2310 

Gly Ser Gly Pro Pro Glin Glin Glin Glin Glin Glin Glin Glin Glin Gln 
2315 232O 2325 

Glin Glin Glin Ala Wall Ala Arg Pro Gly Arg Ala Ala Thir Ser Gly 
233 O 2335 234 O 

Pro Arg Arg Tyr Pro Gly Pro Thir Ala Glu Pro Lieu Ala Gly Asp 
2345 2350 2355 

Arg Pro Pro Thr Gly Gly His Ser Ser Gly Arg Ser Pro Arg Met 
2360 23.65 2370 

Glu Arg Arg Val Pro Gly Pro Ala Arg Ser Glu Ser Pro Arg Ala 
2375 238O 23.85 

Cys Arg His Gly Gly Ala Arg Trp Pro Ala Ser Gly Pro His Val 
23.90 23.95 24 OO 

Ser Glu Gly Pro Pro Gly Pro Arg His His Gly Tyr Tyr Arg Gly 
24 O5 241. O 24.15 

Ser Asp Tyr Asp Glu Ala Asp Gly Pro Gly Ser Gly Gly Gly Glu 
242O 24.25 243 O 

Glu Ala Met Ala Gly Ala Tyr Asp Ala Pro Pro Pro Val Arg His 
2435 244 O 2445 

Ala Ser Ser Gly Ala Thr Gly Arg Ser Pro Arg Thr Pro Arg Ala 
2450 2455 246 O 

Ser Gly Pro Ala Cys Ala Ser Pro Ser Arg His Gly Arg Arg Lieu. 
24 65 2470 2475 

Pro Asn Gly Tyr Tyr Pro Ala His Gly Lieu Ala Arg Pro Arg Gly 
248O 2485 249 O 
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&211s LENGTH: 21 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 8 

gtggctaa.ca cacagotttg C 

<210s, SEQ ID NO 9 
&211s LENGTH: 21 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 9 

t catggcaca gttcct gtat c 

<210s, SEQ ID NO 10 
&211s LENGTH: 21 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 10 

gcagtaggca attagcagca a 

<210s, SEQ ID NO 11 
&211s LENGTH: 21 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 11 

tggggc actt tagaaattgt g 

<210s, SEQ ID NO 12 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 12 

tgacaaagat gcaaaatgag ag 

<210s, SEQ ID NO 13 
&211s LENGTH: 2O 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 13 

gcagtttggg Cttittcaatg 

Synthesized 

21 

Synthesized 

21 

Synthesized 

21 

Synthesized 

21 

Synthesized 

22 

Synthesized 
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SEQ ID NO 14 
LENGTH: 2O 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

Oligonucleotide 

<4 OOs, SEQUENCE: 14 

tgagcattgt cct cittgctg 

SEO ID NO 15 
LENGTH: 22 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

Oligonucleotide 

<4 OOs, SEQUENCE: 15 

agggctacgt tt catttgta t 

SEQ ID NO 16 
LENGTH: 22 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

Oligonucleotide 

<4 OOs, SEQUENCE: 16 

tgtgctaa at taaatccag ag 

SEO ID NO 17 
LENGTH: 2O 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

Oligonucleotide 

<4 OOs, SEQUENCE: 17 

cagotctt.cg cactitt caga 

SEQ ID NO 18 
LENGTH: 21 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

Oligonucleotide 

<4 OOs, SEQUENCE: 18 

t caa.gcagag aaggatgctg a 

SEQ ID NO 19 
LENGTH: 2O 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

Oligonucleotide 

<4 OOs, SEQUENCE: 19 

agcgttgcaa acattcttgg 

OTHER INFORMATION: Description of Artificial Sequence: 

OTHER INFORMATION: Description of Artificial Sequence: 

OTHER INFORMATION: Description of Artificial Sequence: 

OTHER INFORMATION: Description of Artificial Sequence: 

OTHER INFORMATION: Description of Artificial Sequence: 

OTHER INFORMATION: Description of Artificial Sequence: 
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22 

Synthesized 

22 

Synthesized 
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<210s, SEQ ID NO 2 O 
&211s LENGTH: 2O 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 2O 

gggatatcca gcc cct Caag 

<210s, SEQ ID NO 21 
&211s LENGTH: 24 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 21 

gacaaatact tdtgcc tittgaatg 

<210s, SEQ ID NO 22 
&211s LENGTH: 27 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 22 

acataatcto a tactittatc. aaaalacc 

<210s, SEQ ID NO 23 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 23 

gaaatggagg tttgaaaat gc 

<210s, SEQ ID NO 24 
&211s LENGTH: 2O 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 24 

aatccttggc at cact ctdc 

<210s, SEQ ID NO 25 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 25 

agtacagggit gctatgacca ac 

Synthesized 

Synthesized 

24 

Synthesized 

27 

Synthesized 

22 

Synthesized 

Synthesized 

22 
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<210s, SEQ ID NO 26 
&211s LENGTH: 21 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 26 

t cct cataca accacctgct c 

<210s, SEQ ID NO 27 
&211s LENGTH: 21 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 27 

tctic caaaag cct tcattagg 

<210s, SEQ ID NO 28 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 28 

t totaatt ct coccost ct ct co 

<210s, SEQ ID NO 29 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 29 

t cct cattct ttaatcc.caa gog 

<210s, SEQ ID NO 3 O 
&211s LENGTH: 21 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 30 

gcc.gttctgt agaaac actgg 

<210s, SEQ ID NO 31 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 31 

Synthesized 

21 

Synthesized 

21 

Synthesized 

22 

Synthesized 

22 

Synthesized 

21 

Synthesized 
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gtcagaaata t ctdccatca cc 

SEQ ID NO 32 
LENGTH: 22 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

Oligonucleotide 

<4 OOs, SEQUENCE: 32 

gaatgcacta titc.ccaactic ac 

SEQ ID NO 33 
LENGTH: 21 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

Oligonucleotide 

<4 OOs, SEQUENCE: 33 

tgggct ct at gtgttgttgtct g 

SEQ ID NO 34 
LENGTH: 2O 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

Oligonucleotide 

<4 OOs, SEQUENCE: 34 

ggaa.gcatga aggatggttg 

SEO ID NO 35 
LENGTH: 2O 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

Oligonucleotide 

<4 OOs, SEQUENCE: 35 

tact tcgcgt titccacaagg 

SEQ ID NO 36 
LENGTH: 21 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

Oligonucleotide 

<4 OOs, SEQUENCE: 36 

gctatgcaag aaccctgatt g 

SEO ID NO 37 
LENGTH: 2O 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

Oligonucleotide 

<4 OO > SEQUENCE: 37 

OTHER INFORMATION: Description of Artificial Sequence: 

OTHER INFORMATION: Description of Artificial Sequence: 

OTHER INFORMATION: Description of Artificial Sequence: 

OTHER INFORMATION: Description of Artificial Sequence: 

OTHER INFORMATION: Description of Artificial Sequence: 

OTHER INFORMATION: Description of Artificial Sequence: 
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atgagcctga gacggittagg 

<210s, SEQ ID NO 38 
&211s LENGTH: 2O 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 38 

atacatgtgc catgctggtg 

<210s, SEQ ID NO 39 
&211s LENGTH: 2O 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 39 

tgctgtggtg titt cottct c 

<210s, SEQ ID NO 4 O 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 4 O 

tg tatt cata cct tcc caca cc 

<210s, SEQ ID NO 41 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 41 

aaaagggitta gcacagacaa t 

<210s, SEQ ID NO 42 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 42 

attgggcaga tataatcaaa gC 

<210s, SEQ ID NO 43 
&211s LENGTH: 2O 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

Synthesized 

Synthesized 

Synthesized 

22 

Synthesized 

22 

Synthesized 

22 

Synthesized 
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<4 OOs, SEQUENCE: 43 

Cacacagctg atgaatgtgc 

<210s, SEQ ID NO 44 
&211s LENGTH: 2O 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 44 

tgaagggcta cactittctgg 

<210s, SEQ ID NO 45 
&211s LENGTH: 2O 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 45 

tctgcc ct co tatt coaatg 

<210s, SEQ ID NO 46 
&211s LENGTH: 2O 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 46 

gcc.cttgtct tccagaaatg 

<210s, SEQ ID NO 47 
&211s LENGTH: 27 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 47 

aaaaattaca toctitt acat caaactg 

<210s, SEQ ID NO 48 
&211s LENGTH: 21 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 48 

ttittgcatgc atagattitt c c 

<210s, SEQ ID NO 49 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

Synthesized 

Synthesized 

Synthesized 

Synthesized 

27 

Synthesized 

21 

Synthesized 
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<4 OOs, SEQUENCE: 49 

tgaaccttgc titt tacatat co 

SEO ID NO 5 O 
LENGTH: 2O 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

Oligonucleotide 

<4 OOs, SEQUENCE: 50 

acccatctgg gct cataaac 

SEO ID NO 51 
LENGTH: 21 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

Oligonucleotide 

<4 OOs, SEQUENCE: 51 

tgtc.ttggtc. caaaatctgt g 

SEO ID NO 52 
LENGTH: 22 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

Oligonucleotide 

<4 OOs, SEQUENCE: 52 

ttgg togttt atgctittatt cq 

SEO ID NO 53 
LENGTH: 2O 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

Oligonucleotide 

<4 OOs, SEQUENCE: 53 

c cctaaaggc caattt cagg 

SEO ID NO 54 
LENGTH: 21 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

Oligonucleotide 

<4 OOs, SEQUENCE: 54 

atttggcaga gaaaac actic c 

SEO ID NO 55 
LENGTH: 2O 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 

OTHER INFORMATION: Description of Artificial Sequence: 

OTHER INFORMATION: Description of Artificial Sequence: 

OTHER INFORMATION: Description of Artificial Sequence: 

OTHER INFORMATION: Description of Artificial Sequence: 

OTHER INFORMATION: Description of Artificial Sequence: 
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Oligonucleotide 

SEQUENCE: 55 

gagatttggg ggtgtttgtc. 

SEO ID NO 56 
LENGTH: 2O 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

SEQUENCE: 56 

ggattgtaat ggggtgct tc 

SEO ID NO 57 
LENGTH: 2O 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

SEQUENCE: 57 

caaaaatcag ggccalatgac 

SEO ID NO 58 
LENGTH: 2O 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

SEQUENCE: 58 

tgattgctgg gatgat Cttg 

SEO ID NO 59 
LENGTH: 22 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

SEQUENCE: 59 

aggactctga accttacctt gg 

SEQ ID NO 60 
LENGTH: 2O 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

SEQUENCE: 6 O 

c catgaatcq ct ctitc catc 

SEQ ID NO 61 
LENGTH 19 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

Synthesized 

Synthesized 

Synthesized 

Synthesized 
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OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

SEQUENCE: 61 

tgtgggalacc Catctgttg 

SEQ ID NO 62 
LENGTH: 2O 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

SEQUENCE: 62 

gtttgctgac aagggg.tcac 

SEQ ID NO 63 
LENGTH: 21 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

SEQUENCE: 63 

tctic.cgcagt cqtagcticca g 

SEQ ID NO 64 
LENGTH: 22 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

SEQUENCE: 64 

agagattctt toacactic ct c c 

SEO ID NO 65 
LENGTH: 22 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

SEQUENCE: 65 

tittagaagtic acctgatctggg 

SEQ ID NO 66 
LENGTH: 22 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

SEQUENCE: 66 

gacagagcga gactctggitt Ca 

SEO ID NO 67 
LENGTH: 22 

TYPE: DNA 

ORGANISM: Artificial Sequence 

Synthesized 

19 

Synthesized 

Synthesized 

21 

Synthesized 

22 

Synthesized 

22 

Synthesized 

22 
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22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OO > SEQUENCE: 67 

gacaagagaa citctgcaaga gg 

<210s, SEQ ID NO 68 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 68 

atacagctga gacatggagg to 

<210s, SEQ ID NO 69 
&211s LENGTH: 23 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 69 

tittatc.ccgt gaggcaggta Ctg 

<210s, SEQ ID NO 70 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OO > SEQUENCE: 7 O 

cctic ctdaga tigctctgcat ag 

<210s, SEQ ID NO 71 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 71 

tgtggtgctt cott caccat td 

<210s, SEQ ID NO 72 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 72 

cagaggct at titcact cact gc 

<210s, SEQ ID NO 73 
&211s LENGTH: 23 
&212s. TYPE: DNA 

Synthesized 

22 

Synthesized 

22 

Synthesized 

23 

Synthesized 

22 

Synthesized 

22 

Synthesized 

22 
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<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OO > SEQUENCE: 73 

c cccaaagcc aaa.cattgat citc 

<210s, SEQ ID NO 74 
&211s LENGTH: 23 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 74 

actctgattig to cacacaca citg 

<210s, SEQ ID NO 75 
&211s LENGTH: 23 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OO > SEQUENCE: 75 

Cagaaaacgt toctocattt coc 

<210s, SEQ ID NO 76 
&211s LENGTH: 23 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OO > SEQUENCE: 76 

aagcttcaat ggcctic tact togg 

<210s, SEQ ID NO 77 
&211s LENGTH: 23 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OO > SEQUENCE: 77 

gccatact ct ggcttittcta togc 

<210s, SEQ ID NO 78 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OO > SEQUENCE: 78 

cgtgatgtca gatcctggct tc 

<210s, SEQ ID NO 79 
&211s LENGTH: 22 

Synthesized 

23 

Synthesized 

23 

Synthesized 

23 

Synthesized 

23 

Synthesized 

23 

Synthesized 
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&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OO > SEQUENCE: 79 

gttggctatt gct actgttg C9 

<210s, SEQ ID NO 8O 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 80 

gatccittaga accagt cacc td 

<210s, SEQ ID NO 81 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 81 

tgatagtgcc accttgaacc tic 

<210s, SEQ ID NO 82 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 82 

tgatgtaatc. tccCaggac ac 

<210s, SEQ ID NO 83 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 83 

ctgcaacaga gaactatoag cc 

<210s, SEQ ID NO 84 
&211s LENGTH: 23 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 84 

aagagaagtg gaaaaagggit gtg 

<210s, SEQ ID NO 85 

Synthesized 

22 
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22 
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22 

Synthesized 

22 
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22 

Synthesized 
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&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 85 

gtagttctag catgttggag gC 

<210s, SEQ ID NO 86 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 86 

atctgt catt C caggcaaga gC 

<210s, SEQ ID NO 87 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OO > SEQUENCE: 87 

atggatgaat gagggggt ca ag 

<210s, SEQ ID NO 88 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 88 

agcaggcact ttcatctgtg ac 

<210s, SEQ ID NO 89 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 89 

tccatttgga gggaggagtt to 

<210s, SEQ ID NO 90 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 90 

Cctic Cagaaa gttgggaaag td 

Synthesized 

22 

Synthesized 

22 

Synthesized 

22 

Synthesized 

22 

Synthesized 

22 

Synthesized 
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<210s, SEQ ID NO 91 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 91 

aaggagaa.gc caa.cacggag tic 

<210s, SEQ ID NO 92 
&211s LENGTH: 23 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 92 

ggtggtaact ttgc.ca.gaga aac 

<210s, SEQ ID NO 93 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 93 

agcagg tacc cattcCaatt gg 

<210s, SEQ ID NO 94 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 94 

aatctgtgcc tiggatagtg td 

<210s, SEQ ID NO 95 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OO > SEQUENCE: 95 

cctgacticag atgct cacag ac 

<210s, SEQ ID NO 96 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 96 

acacagcacg to tactittg gC 

Synthesized 
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<210s, SEQ ID NO 97 
&211s LENGTH: 21 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OO > SEQUENCE: 97 

gaggactitcc ticaggaalaca g 

<210s, SEQ ID NO 98 
&211s LENGTH: 23 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 98 

agatggaatc ttagctagga t cc 

<210s, SEQ ID NO 99 
&211s LENGTH: 23 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 99 

aattatctica citgaac cct c cac 

<210s, SEQ ID NO 100 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 1.OO 

agaaatgtca gcc.gcttctt gc 

<210s, SEQ ID NO 101 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 101 

ggtggit caac act cact cat td 

<210s, SEQ ID NO 102 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 102 

tttgttgttgt aggaggcctt gg 
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<210s, SEQ ID NO 103 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 103 

aacatcc.cac cctacctato ag 

<210s, SEQ ID NO 104 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 104 

Cctg.cgcaac ttatatagc ag 

<210s, SEQ ID NO 105 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 105 

citcaiac ct co tdatct caag td 

<210s, SEQ ID NO 106 
&211s LENGTH: 23 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 106 

Cccaaagttt ggat.ctaaga gcc 

<210s, SEQ ID NO 107 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 107 

aaagccatcq aagctic titcc td 

<210s, SEQ ID NO 108 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 108 
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Caggtgaaat ggaccact ct tc 

<210s, SEQ ID NO 109 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 109 

t ccttgagca gtgtacaa.cc td 

<210s, SEQ ID NO 110 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 110 

gaatgcCagg attgagtc.ca ac 

<210s, SEQ ID NO 111 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 111 

gaatgtgctg gaaagtggag ac 

<210s, SEQ ID NO 112 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 112 

cactgct tcc caa.gcagt ct ag 

<210s, SEQ ID NO 113 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 113 

attacaggcg tagdcacca t 

<210s, SEQ ID NO 114 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 114 

22 
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tttccctctg titcctgttct gc 

<210s, SEQ ID NO 115 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 115 

titcggttggg acaatgct tc td 

<210s, SEQ ID NO 116 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 116 

Ctcaa.gcaac ttagctgtt gg 

<210s, SEQ ID NO 117 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 117 

titat cagggit agaggcagga ac 

<210s, SEQ ID NO 118 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 118 

gtgaaaagaa gag cct agtic cq 

<210s, SEQ ID NO 119 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 119 

atggta acac to acaggttggg 

<210s, SEQ ID NO 120 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

22 
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SEQUENCE: 12O 

gcc ctitcqaa caaccataac td 

SEQ ID NO 121 
LENGTH: 22 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

SEQUENCE: 121 

cctacago.ca agctittggitt ac 

SEQ ID NO 122 
LENGTH: 22 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

SEQUENCE: 122 

cc cattggitt ttittggcact gg 

SEQ ID NO 123 
LENGTH: 21 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

SEQUENCE: 123 

ggacagacag acagaggaga g 

SEQ ID NO 124 
LENGTH: 22 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

SEQUENCE: 124 

tgttggttgg Ctt catgtag gg 

SEQ ID NO 125 
LENGTH: 22 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

SEQUENCE: 125 

Cagaattatc agagcagg to cc 

SEQ ID NO 126 
LENGTH: 22 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

22 

Synthesized 

22 

Synthesized 

22 

Synthesized 

21 

Synthesized 

22 

Synthesized 

22 

Synthesized 

Feb. 7, 2013 



US 2013/0036482 A1 
68 

- Continued 

<4 OOs, SEQUENCE: 126 

tcticagotcc cagtaaaagg ag 

<210s, SEQ ID NO 127 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 127 

Caac agtgct gagtttgaga C9 

<210s, SEQ ID NO 128 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 128 

ggcct ctdtg tacatgtc.tt td 

<210s, SEQ ID NO 129 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 129 

ggg tatgcaa gggtgatgat tic 

<210s, SEQ ID NO 130 
&211s LENGTH: 21 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 130 

tgtttctocc cacctcitctt c 

<210s, SEQ ID NO 131 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 131 

aaaaaaac cc agtgcctgga C9 

<210s, SEQ ID NO 132 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 

22 
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22 
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Oligonucleotide 

SEQUENCE: 132 

agaaactgag tactgggaca gg 

SEQ ID NO 133 
LENGTH: 22 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

SEQUENCE: 133 

ggaagagtga atgaagat.cc gg 

SEQ ID NO 134 
LENGTH: 22 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

SEQUENCE: 134 

aaagattggg gtctcgttct cq 

SEO ID NO 135 
LENGTH: 22 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

SEQUENCE: 135 

c cct catatt coagttggitt co 

SEQ ID NO 136 
LENGTH: 22 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

SEQUENCE: 136 

gtgttgttgttgt gtgtatactggg 

SEO ID NO 137 
LENGTH: 22 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

SEQUENCE: 137 

Cagactgctt cagagactga ag 

SEQ ID NO 138 
LENGTH: 22 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

22 

Synthesized 

22 

Synthesized 

22 

Synthesized 

22 

Synthesized 

22 

Synthesized 

22 

Feb. 7, 2013 



US 2013/0036482 A1 
70 

- Continued 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 138 

ccgatttctic ttgatgccag td 

<210s, SEQ ID NO 139 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 139 

agggtgcgat to caaagaa ag 

<210s, SEQ ID NO 140 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 140 

acccagagcc ctgattgatc ag 

<210s, SEQ ID NO 141 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 141 

ttggatgggg tat cocct tc tic 

<210s, SEQ ID NO 142 
&211s LENGTH: 21 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 142 

t citct tcc to ccaatc.ccgt g 

<210s, SEQ ID NO 143 
&211s LENGTH: 21 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: 
Oligonucleotide 

<4 OOs, SEQUENCE: 143 

tgcc caggag ggt Ctcttitt g 

<210s, SEQ ID NO 144 
&211s LENGTH: 2O09 

212. TYPE: PRT 

<213> ORGANISM: Rattus norvegicus 
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<4 OOs, SEQUENCE: 144 

Met Glu Gln Thr Val Lieu Val Pro Pro Gly Pro Asp Ser Phe Asin Phe 
1. 5 1O 15 

Phe Thr Arg Glu Ser Lieu Ala Ala Ile Glu Arg Arg Ile Ala Glu Glu 
2O 25 3O 

Lys Ala Lys Asn. Pro Llys Pro Asp Llys Lys Asp Asp Asp Glu Asn Gly 
35 4 O 45 

Pro Llys Pro Asn. Ser Asp Lieu. Glu Ala Gly Lys Asn Lieu Pro Phe Ile 
SO 55 6 O 

Tyr Gly Asp Ile Pro Pro Glu Met Val Ser Glu Pro Leu Glu Asp Leu 
65 70 7s 8O 

Asp Pro Tyr Tyr Ile Asn Llys Llys Thr Phe Ile Val Lieu. Asn Lys Gly 
85 90 95 

Lys Ala Ile Phe Arg Phe Ser Ala Thr Ser Ala Lieu. Tyr Ile Lieu. Thr 
1OO 105 11 O 

Pro Phe ASn Pro Lieu. Arg Lys Ile Ala Ile Lys Ile Lieu Val His Ser 
115 12 O 125 

Lieu. Phe Ser Met Lieu. Ile Met Cys Thr Ile Lieu. Thr Asn Cys Val Phe 
13 O 135 14 O 

Met Thr Met Ser Asn Pro Pro Asp Trp Thr Lys Asn Val Glu Tyr Thr 
145 150 155 160 

Phe Thr Gly Ile Tyr Thr Phe Glu Ser Lieu. Ile Lys Ile Ile Ala Arg 
1.65 17O 17s 

Gly Phe Cys Lieu. Glu Asp Phe Thr Phe Lieu. Arg Asp Pro Trp Asn Trp 
18O 185 19 O 

Lieu. Asp Phe Thr Val Ile Thr Phe Ala Tyr Val Thr Glu Phe Val Asp 
195 2OO 2O5 

Lieu. Gly Asn Val Ser Ala Lieu. Arg Thr Phe Arg Val Lieu. Arg Ala Lieu. 
21 O 215 22O 

Llys Thir Ile Ser Val Ile Pro Gly Lieu Lys Thir Ile Val Gly Ala Lieu. 
225 23 O 235 24 O 

Ile Glin Ser Val Lys Llys Lieu Ser Asp Val Met Ile Lieu. Thr Val Phe 
245 250 255 

Cys Lieu. Ser Val Phe Ala Lieu. Ile Gly Lieu Gln Lieu. Phe Met Gly Asn 
26 O 265 27 O 

Lieu. Arg Asn Lys Cys Val Glin Trp Pro Pro Thr Asn Ala Ser Lieu. Glu 
27s 28O 285 

Glu. His Ser Ile Glu Lys Asn Val Thir Thr Asp Tyr Asn Gly Thr Lieu. 
29 O 295 3 OO 

Val Asn Glu Thr Val Phe Glu Phe Asp Trp Llys Ser Tyr Ile Glin Asp 
3. OS 310 315 32O 

Ser Arg Tyr His Tyr Phe Lieu. Glu Gly Val Lieu. Asp Ala Lieu. Lieu. Cys 
3.25 330 335 

Gly Asn Ser Ser Asp Ala Gly Glin Cys Pro Glu Gly Tyr Met Cys Val 
34 O 345 35. O 

Lys Ala Gly Arg Asn Pro Asn Tyr Gly Tyr Thr Ser Phe Asp Thr Phe 
355 360 365 

Ser Trp Ala Phe Leu Ser Leu Phe Arg Lieu Met Thr Glin Asp Phe Trp 
37 O 375 38O 

Glu Asn Lieu. Tyr Glin Lieu. Thir Lieu. Arg Ala Ala Gly Llys Thr Tyr Met 
385 390 395 4 OO 
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Ile Phe Phe Val Lieu Val Ile Phe Leu Gly Ser Phe Tyr Lieu. Ile Asn 
4 OS 41O 415 

Lieu. Ile Lieu Ala Val Val Ala Met Ala Tyr Glu Glu Glin Asn Glin Ala 
42O 425 43 O 

Thir Lieu. Glu Glu Ala Glu Gln Lys Glu Ala Glu Phe Glin Gln Met Lieu. 
435 44 O 445 

Glu Gln Lieu Lys Lys Glin Glin Glu Ala Ala Glin Glin Ala Ala Ala Ala 
450 45.5 460 

Thir Ala Ser Glu. His Ser Arg Glu Pro Ser Ala Ala Gly Arg Lieu. Ser 
465 470 47s 48O 

Asp Ser Ser Ser Glu Ala Ser Lys Lieu. Ser Ser Llys Ser Ala Lys Glu 
485 490 495 

Arg Arg Asn Arg Arg Llys Lys Arg Lys Glin Lys Glu Glin Ser Gly Gly 
SOO 505 51O 

Glu Glu Lys Asp Asp Asp Glu Phe His Llys Ser Glu Ser Glu Asp Ser 
515 52O 525 

Ile Arg Arg Lys Gly Phe Arg Phe Ser Ile Glu Gly Asn Arg Lieu. Thr 
53 O 535 54 O 

Tyr Glu Lys Arg Tyr Ser Ser Pro His Glin Ser Lieu Lleu Ser Ile Arg 
5.45 550 555 560 

Gly Ser Leu Phe Ser Pro Arg Arg Asn Ser Arg Thr Ser Leu Phe Ser 
565 st O sts 

Phe Arg Gly Arg Ala Lys Asp Val Gly Ser Glu Asn Asp Phe Ala Asp 
58O 585 59 O 

Asp Glu. His Ser Thr Phe Glu Asp Asn. Glu Ser Arg Arg Asp Ser Lieu 
595 6OO 605 

Phe Val Pro Arg Arg His Gly Glu Arg Arg Asn. Ser Asn Lieu. Ser Glin 
610 615 62O 

Thir Ser Arg Ser Ser Arg Met Lieu Ala Gly Lieu Pro Ala Asn Gly Lys 
625 630 635 64 O 

Met His Ser Thr Val Asp Cys Asn Gly Val Val Ser Lieu Val Gly Gly 
645 650 655 

Pro Ser Val Pro Thr Ser Pro Val Gly Glin Leu Lleu Pro Glu Val Ile 
660 665 67 O 

Ile Asp Llys Pro Ala Thr Asp Asp Asn Gly. Thir Thr Thr Glu. Thr Glu 
675 68O 685 

Met Arg Lys Arg Arg Ser Ser Ser Phe His Val Ser Met Asp Phe Leu 
69 O. 695 7 OO 

Glu Asp Pro Ser Glin Arg Glin Arg Ala Met Ser Ile Ala Ser Ile Lieu. 
7 Os 71O 71s 72O 

Thr Asn Thr Val Glu Glu Lieu. Glu Glu Ser Arg Gln Lys Cys Pro Pro 
72 73 O 73 

Cys Trp Tyr Llys Phe Ser Asn Ile Phe Lieu. Ile Trp Asp Cys Ser Pro 
740 74. 7 O 

Tyr Trp Lieu Lys Wall Lys His Ile Val Asn Lieu Val Val Met Asp Pro 
7ss 760 765 

Phe Val Asp Leu Ala Ile Thr Ile Cys Ile Val Lieu. Asn Thr Lieu Phe 
770 775 78O 

Met Ala Met Glu. His Tyr Pro Met Thr Glu. His Phe Asn His Val Lieu. 
78s 79 O 79. 8OO 

Thr Val Gly Asn Lieu Val Phe Thr Gly Ile Phe Thr Ala Glu Met Phe 
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805 810 815 

Lieu Lys Ile Ile Ala Met Asp Pro Tyr Tyr Tyr Phe Glin Glu Gly Trp 
82O 825 83 O 

Asn. Ile Phe Asp Gly Phe Ile Val Thir Lieu. Ser Lieu Val Glu Lieu. Gly 
835 84 O 845 

Lieu Ala Asn Val Glu Gly Lieu. Ser Val Lieu. Arg Ser Phe Arg Lieu. Lieu. 
850 855 860 

Arg Val Phe Llys Lieu Ala Lys Ser Trp Pro Thr Lieu. Asn Met Lieu. Ile 
865 87O 87s 88O 

Lys Ile Ile Gly Asn. Ser Val Gly Ala Lieu. Gly Asn Lieu. Thir Lieu Val 
885 890 895 

Lieu Ala Ile Ile Val Phe Ile Phe Ala Val Val Gly Met Glin Leu Phe 
9 OO 905 91 O 

Gly Lys Ser Tyr Lys Asp Cys Val Cys Lys Ile Ala Thr Asp Cys Llys 
915 92 O 925 

Lieu Pro Arg Trp His Met Asn Asp Phe Phe His Ser Phe Lieu. Ile Val 
93 O 935 94 O 

Phe Arg Val Lieu. Cys Gly Glu Trp Ile Glu Thr Met Trp Asp Cys Met 
945 950 955 96.O 

Glu Val Ala Gly Glin Ala Met Cys Lieu. Thr Val Phe Met Met Val Met 
965 97O 97. 

Val Ile Arg Asn Lieu Val Val Lieu. Asn Lieu. Phe Lieu Ala Lieu. Lieu. Lieu 
98O 985 99 O 

Ser Ser Phe Ser Ala Asp Asn Lieu Ala Ala Thr Asp Asp Asp Asn. Glu 
995 1OOO 1005 

Met Asn. Asn Lieu. Glin Ile Ala Val Asp Arg Met His Lys Gly Val 
O1O O15 O2O 

Ala Tyr Val Lys Arg Lys Ile Tyr Glu Phe Ile Glin Glin Ser Phe 
O25 O3 O O35 

Val Arg Lys Gln Lys Ile Lieu. Asp Glu Ile Llys Pro Lieu. Asp Asp 
O4 O O45 OSO 

Lieu. Asn. Asn Arg Lys Asp Asn. Cys Thir Ser Asn His Thir Thr Glu 
O55 O6 O O65 

Ile Gly Lys Asp Lieu. Asp Cys Lieu Lys Asp Val Asn Gly. Thir Thr 
Of O O7 O8O 

Ser Gly Ile Gly Thr Gly Ser Ser Val Glu Lys Tyr Ile Ile Asp 
O85 O9 O O95 

Glu Ser Asp Tyr Met Ser Phe Ile Asn Asn Pro Ser Lieu. Thr Val 
OO O5 10 

Thr Val Pro Ile Ala Val Gly Glu Ser Asp Phe Glu Asn Lieu. Asn 

Thr Glu Asp Phe Ser Ser Glu Ser Asp Lieu. Glu Glu Ser Lys Glu 

Llys Lieu. Asn. Glu Ser Ser Ser Ser Ser Glu Gly Ser Thr Val Asp 

Ile Gly Ala Pro Ala Glu Glu Gln Pro Val Met Glu Pro Glu Glu 

Thr Lieu. Glu Pro Glu Ala Cys Phe Thr Glu Gly Cys Val Glin Arg 

Phe Lys Cys Cys Glin Ile Ser Val Glu Glu Gly Arg Gly Lys Glin 
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Trp Trp Asn Lieu. Arg Arg Thr Cys Phe Arg Ile Val Glu. His Asn 
2O5 21 O 215 

Trp Phe Glu Thr Phe Ile Val Phe Met Ile Leu Lleu Ser Ser Gly 
22O 225 23 O 

Ala Lieu Ala Phe Glu Asp Ile Tyr Ile Asp Glin Arg Llys Thir Ile 
235 24 O 245 

Lys Thr Met Lieu. Glu Tyr Ala Asp Llys Val Phe Thr Tyr Ile Phe 
250 255 26 O 

Ile Leu Glu Met Leu Lleu Lys Trp Val Ala Tyr Gly Tyr Glin Thr 
265 27 O 27s 

Tyr Phe Thr Asn Ala Trp Cys Trp Lieu. Asp Phe Lieu. Ile Val Asp 
28O 285 29 O 

Val Ser Lieu Val Ser Lieu. Thir Ala Asn Ala Lieu. Gly Tyr Ser Glu 
295 3OO 305 

Lieu. Gly Ala Ile Llys Ser Lieu. Arg Thr Lieu. Arg Ala Lieu. Arg Pro 
310 315 32O 

Lieu. Arg Ala Lieu. Ser Arg Phe Glu Gly Met Arg Val Val Val Asn 
3.25 33 O 335 

Ala Lieu. Lieu. Gly Ala Ile Pro Ser Ile Met Asn Val Lieu. Lieu Val 
34 O 345 350 

Cys Lieu. Ile Phe Trp Lieu. Ile Phe Ser Ile Met Gly Val Asn Lieu. 
355 360 365 

Phe Ala Gly Llys Phe Tyr His Cys Val Asn Thr Thr Thr Gly Asp 
37O 375 38O 

Thr Phe Glu Ile Thr Glu Val Asn Asn His Ser Asp Cys Lieu Lys 
385 390 395 

Lieu. Ile Glu Arg Asn. Glu Thir Ala Arg Trp Lys Asn. Wall Lys Val 
4 OO 405 41 O 

Asn Phe Asp Asn Val Gly Phe Gly Tyr Lieu. Ser Lieu. Lieu. Glin Val 
415 42O 425 

Ala Thr Phe Lys Gly Trp Met Asp Ile Met Tyr Ala Ala Val Asp 
43 O 435 44 O 

Ser Arg Asn Val Glu Lieu. Glin Pro Llys Tyr Glu Glu Ser Lieu. Tyr 
445 450 45.5 

Met Tyr Lieu. Tyr Phe Val Ile Phe Ile Ile Phe Gly Ser Phe Phe 
460 465 47 O 

Thir Lieu. Asn Lieu. Phe Ile Gly Val Ile Ile Asp Asn. Phe Asin Glin 
47s 48O 485 

Gln Lys Llys Llys Phe Gly Gly Glin Asp Ile Phe Met Thr Glu Glu 
490 495 SOO 

Glin Llys Llys Tyr Tyr Asn Ala Met Lys Llys Lieu. Gly Ser Llys Llys 
5 OS 510 515 

Pro Gln Lys Pro Ile Pro Arg Pro Gly Asn Llys Phe Glin Gly Met 
52O 525 53 O 

Val Phe Asp Phe Val Thr Arg Glin Val Phe Asp Ile Ser Ile Met 
535 54 O 545 

Ile Lieu. Ile Cys Lieu. Asn Met Val Thr Met Met Val Glu Thir Asp 
550 555 560 

Asp Glin Ser Asp Tyr Val Thir Ser Ile Lieu. Ser Arg Ile Asn Lieu. 
565 st O sts 

Val Phe Ile Val Lieu Phe Thr Gly Glu. Cys Val Lieu Lys Lieu. Ile 
58O 585 590 
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Ser Lieu. Arg His Tyr Tyr Phe Thr Ile Gly Trp Asn Ile Phe Asp 
595 6OO 605 

Phe Val Val Val Ile Leu Ser Ile Val Gly Met Phe Leu Ala Glu 
610 615 62O 

Lieu. Ile Glu Lys Tyr Phe Val Ser Pro Thr Lieu Phe Arg Val Ile 
625 63 O 635 

Arg Lieu Ala Arg Ile Gly Arg Ile Lieu. Arg Lieu. Ile Lys Gly Ala 
64 O 645 650 

Lys Gly Ile Arg Thr Lieu. Lieu. Phe Ala Lieu Met Met Ser Lieu Pro 
655 660 665 

Ala Lieu. Phe Asn. Ile Gly Lieu. Lieu. Lieu. Phe Lieu Val Met Phe Ile 
670 675 68O 

Tyr Ala Ile Phe Gly Met Ser Asn Phe Ala Tyr Val Lys Arg Glu 
685 69 O. 695 

Val Gly Ile Asp Asp Met Phe Asin Phe Glu Thir Phe Gly Asn Ser 
7 OO 7Os 71O 

Met Ile Cys Lieu Phe Glin Ile Thr Thr Ser Ala Gly Trp Asp Gly 
71s 72 O 72 

Lieu. Lieu Ala Pro Ile Lieu. Asn. Ser Llys Pro Pro Asp Cys Asp Pro 
73 O 73 74 O 

Asn Llys Val Asn Pro Gly Ser Ser Val Lys Gly Asp Cys Gly Asn 
74. 7 O 7ss 

Pro Ser Val Gly Ile Phe Phe Phe Val Ser Tyr Ile Ile Ile Ser 
760 765 770 

Phe Lieu Val Val Val Asn Met Tyr Ile Ala Val Ile Lieu. Glu Asn 
775 78O 78s 

Phe Ser Val Ala Thr Glu Glu Ser Ala Glu Pro Leu Ser Glu Asp 
79 O 79. 8OO 

Asp Phe Glu Met Phe Tyr Glu Val Trp Glu Lys Phe Asp Pro Asp 
805 810 815 

Ala Thr Glin Phe Met Glu Phe Glu Lys Lieu Ser Glin Phe Ala Ala 
82O 825 83 O 

Ala Lieu. Glu Pro Pro Lieu. Asn Lieu Pro Gln Pro Asn Llys Lieu. Glin 
835 84 O 845 

Lieu. Ile Ala Met Asp Lieu Pro Met Val Ser Gly Asp Arg Ile His 
850 855 86 O 

Cys Lieu. Asp Ile Lieu. Phe Ala Phe Thir Lys Arg Val Lieu. Gly Glu 
865 87 O 87s 

Ser Gly Glu Met Asp Ala Lieu. Arg Ile Glin Met Glu Glu Arg Phe 
88O 885 890 

Met Ala Ser Asn Pro Ser Llys Val Ser Tyr Gln Pro Ile Thr Thr 
895 9 OO 905 

Thir Lieu Lys Arg Lys Glin Glu Glu Val Ser Ala Val Ile Ile Glin 
910 915 92 O 

Arg Ala Tyr Arg Arg His Lieu. Lieu Lys Arg Thr Val Lys Glin Ala 
925 93 O 935 

Ser Phe Thr Tyr Asn Lys Asn Llys Lieu Lys Gly Gly Ala Asn Lieu. 
94 O 945 950 

Lieu Val Lys Glu Asp Met Ile Ile Asp Arg Ile Asn. Glu Asn. Ser 
955 96.O 965 

Ile Thr Glu Lys Thr Asp Lieu. Thr Met Ser Thr Ala Ala Cys Pro 
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1970 1975 198O 

Pro Ser Tyr Asp Arg Val Thr Llys Pro Ile Val Glu Lys His Glu 
1985 1990 1995 

Glin Glu Gly Lys Asp Glu Lys Ala Lys Gly Lys 
2OOO 2005 

<210s, SEQ ID NO 145 
&211s LENGTH: 2O09 
212. TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 145 

Met Glu Gln Thr Val Lieu Val Pro Pro Gly Pro Asp Ser Phe Asin Phe 
1. 5 1O 15 

Phe Thr Arg Glu Ser Lieu Ala Ala Ile Glu Arg Arg Ile Ala Glu Glu 
2O 25 3O 

Lys Ala Lys Asn. Pro Llys Pro Asp Llys Lys Asp Asp Asp Glu Asn Gly 
35 4 O 45 

Pro Llys Pro Asn. Ser Asp Lieu. Glu Ala Gly Lys Asn Lieu Pro Phe Ile 
SO 55 6 O 

Tyr Gly Asp Ile Pro Pro Glu Met Val Ser Glu Pro Leu Glu Asp Leu 
65 70 7s 8O 

Asp Pro Tyr Tyr Ile Asn Llys Llys Thr Phe Ile Val Lieu. Asn Lys Gly 
85 90 95 

Lys Ala Ile Phe Arg Phe Ser Ala Thr Ser Ala Lieu. Tyr Ile Lieu. Thr 
1OO 105 11 O 

Pro Phe ASn Pro Lieu. Arg Lys Ile Ala Ile Lys Ile Lieu Val His Ser 
115 12 O 125 

Lieu. Phe Ser Met Lieu. Ile Met Cys Thr Ile Lieu. Thr Asn Cys Val Phe 
13 O 135 14 O 

Met Thr Met Ser Asn Pro Pro Asp Trp Thr Lys Asn Val Glu Tyr Thr 
145 150 155 160 

Phe Thr Gly Ile Tyr Thr Phe Glu Ser Lieu. Ile Lys Ile Ile Ala Arg 
1.65 17O 17s 

Gly Phe Cys Lieu. Glu Asp Phe Thr Phe Lieu. Arg Asp Pro Trp Asn Trp 
18O 185 19 O 

Lieu. Asp Phe Thr Val Ile Thr Phe Ala Tyr Val Thr Glu Phe Val Asp 
195 2OO 2O5 

Lieu. Gly Asn Val Ser Ala Lieu. Arg Thr Phe Arg Val Lieu. Arg Ala Lieu. 
21 O 215 22O 

Llys Thir Ile Ser Val Ile Pro Gly Lieu Lys Thir Ile Val Gly Ala Lieu. 
225 23 O 235 24 O 

Ile Glin Ser Val Lys Llys Lieu Ser Asp Val Met Ile Lieu. Thr Val Phe 
245 250 255 

Cys Lieu. Ser Val Phe Ala Lieu. Ile Gly Lieu Gln Lieu. Phe Met Gly Asn 
26 O 265 27 O 

Lieu. Arg Asn Lys Cys Ile Glin Trp Pro Pro Thr Asn Ala Ser Lieu. Glu 
27s 28O 285 

Glu. His Ser Ile Glu Lys Asn Ile Thr Val Asn Tyr Asn Gly Thr Lieu. 
29 O 295 3 OO 

Ile Asin Glu Thr Val Phe Glu Phe Asp Trp Llys Ser Tyr Ile Glin Asp 
3. OS 310 315 32O 

Ser Arg Tyr His Tyr Phe Lieu. Glu Gly Phe Lieu. Asp Ala Lieu. Lieu. Cys 
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3.25 330 335 

Gly Asn Ser Ser Asp Ala Gly Glin Cys Pro Glu Gly Tyr Met Cys Val 
34 O 345 35. O 

Lys Ala Gly Arg Asn Pro Asn Tyr Gly Tyr Thr Ser Phe Asp Thr Phe 
355 360 365 

Ser Trp Ala Phe Leu Ser Leu Phe Arg Lieu Met Thr Glin Asp Phe Trp 
37 O 375 38O 

Glu Asn Lieu. Tyr Glin Lieu. Thir Lieu. Arg Ala Ala Gly Llys Thr Tyr Met 
385 390 395 4 OO 

Ile Phe Phe Val Lieu Val Ile Phe Leu Gly Ser Phe Tyr Lieu. Ile Asn 
4 OS 41O 415 

Lieu. Ile Lieu Ala Val Val Ala Met Ala Tyr Glu Glu Glin Asn Glin Ala 
42O 425 43 O 

Thir Lieu. Glu Glu Ala Glu Gln Lys Glu Ala Glu Phe Glin Gln Met Ile 
435 44 O 445 

Glu Gln Lieu Lys Lys Glin Glin Glu Ala Ala Glin Glin Ala Ala Thr Ala 
450 45.5 460 

Thir Ala Ser Glu. His Ser Arg Glu Pro Ser Ala Ala Gly Arg Lieu. Ser 
465 470 47s 48O 

Asp Ser Ser Ser Glu Ala Ser Lys Lieu. Ser Ser Llys Ser Ala Lys Glu 
485 490 495 

Arg Arg Asn Arg Arg Llys Lys Arg Lys Glin Lys Glu Glin Ser Gly Gly 
SOO 505 51O 

Glu Glu Lys Asp Glu Asp Glu Phe Glin Llys Ser Glu Ser Glu Asp Ser 
515 52O 525 

Ile Arg Arg Lys Gly Phe Arg Phe Ser Ile Glu Gly Asn Arg Lieu. Thr 
53 O 535 54 O 

Tyr Glu Lys Arg Tyr Ser Ser Pro His Glin Ser Lieu Lleu Ser Ile Arg 
5.45 550 555 560 

Gly Ser Leu Phe Ser Pro Arg Arg Asn Ser Arg Thr Ser Leu Phe Ser 
565 st O sts 

Phe Arg Gly Arg Ala Lys Asp Val Gly Ser Glu Asn Asp Phe Ala Asp 
58O 585 59 O 

Asp Glu. His Ser Thr Phe Glu Asp Asn. Glu Ser Arg Arg Asp Ser Lieu 
595 6OO 605 

Phe Val Pro Arg Arg His Gly Glu Arg Arg Asn. Ser Asn Lieu. Ser Glin 
610 615 62O 

Thir Ser Arg Ser Ser Arg Met Lieu Ala Val Phe Pro Ala Asn Gly Lys 
625 630 635 64 O 

Met His Ser Thr Val Asp Cys Asn Gly Val Val Ser Lieu Val Gly Gly 
645 650 655 

Pro Ser Val Pro Thr Ser Pro Val Gly Glin Leu Lleu Pro Glu Val Ile 
660 665 67 O 

Ile Asp Llys Pro Ala Thr Asp Asp Asn Gly. Thir Thr Thr Glu. Thr Glu 
675 68O 685 

Met Arg Lys Arg Arg Ser Ser Ser Phe His Val Ser Met Asp Phe Leu 
69 O. 695 7 OO 

Glu Asp Pro Ser Glin Arg Glin Arg Ala Met Ser Ile Ala Ser Ile Lieu. 
7 Os 71O 71s 72O 

Thr Asn Thr Val Glu Glu Lieu. Glu Glu Ser Arg Gln Lys Cys Pro Pro 
72 73 O 73 
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Cys Trp Tyr Llys Phe Ser Asn Ile Phe Lieu. Ile Trp Asp Cys Ser Pro 
740 74. 7 O 

Tyr Trp Lieu Lys Wall Lys His Val Val Asn Lieu Val Val Met Asp Pro 
7ss 760 765 

Phe Val Asp Leu Ala Ile Thr Ile Cys Ile Val Lieu. Asn Thr Lieu Phe 
770 775 78O 

Met Ala Met Glu. His Tyr Pro Met Thr Asp His Phe Asn Asn Val Lieu. 
78s 79 O 79. 8OO 

Thr Val Gly Asn Lieu Val Phe Thr Gly Ile Phe Thr Ala Glu Met Phe 
805 810 815 

Lieu Lys Ile Ile Ala Met Asp Pro Tyr Tyr Tyr Phe Glin Glu Gly Trp 
82O 825 83 O 

Asn. Ile Phe Asp Gly Phe Ile Val Thir Lieu. Ser Lieu Val Glu Lieu. Gly 
835 84 O 845 

Lieu Ala Asn Val Glu Gly Lieu. Ser Val Lieu. Arg Ser Phe Arg Lieu. Lieu. 
850 855 860 

Arg Val Phe Llys Lieu Ala Lys Ser Trp Pro Thr Lieu. Asn Met Lieu. Ile 
865 87O 87s 88O 

Lys Ile Ile Gly Asn. Ser Val Gly Ala Lieu. Gly Asn Lieu. Thir Lieu Val 
885 890 895 

Lieu Ala Ile Ile Val Phe Ile Phe Ala Val Val Gly Met Glin Leu Phe 
9 OO 905 91 O 

Gly Lys Ser Tyr Lys Asp CyS Val Cys Lys Ile Ala Ser Asp Cys Gln 
915 92 O 925 

Lieu Pro Arg Trp His Met Asn Asp Phe Phe His Ser Phe Lieu. Ile Val 
93 O 935 94 O 

Phe Arg Val Lieu. Cys Gly Glu Trp Ile Glu Thr Met Trp Asp Cys Met 
945 950 955 96.O 

Glu Val Ala Gly Glin Ala Met Cys Lieu. Thr Val Phe Met Met Val Met 
965 97O 97. 

Val Ile Gly Asn Lieu Val Val Lieu. Asn Lieu. Phe Lieu Ala Lieu. Lieu. Lieu 
98O 985 99 O 

Ser Ser Phe Ser Ala Asp Asn Lieu Ala Ala Thr Asp Asp Asp Asn. Glu 
995 1OOO 1005 

Met Asn. Asn Lieu. Glin Ile Ala Val Asp Arg Met His Lys Gly Val 
O1O O15 O2O 

Ala Tyr Val Lys Arg Lys Ile Tyr Glu Phe Ile Glin Glin Ser Phe 
O25 O3 O O35 

Ile Arg Lys Gln Lys Ile Lieu. Asp Glu Ile Llys Pro Lieu. Asp Asp 
O4 O O45 OSO 

Lieu. Asn. Asn Llys Lys Asp Ser Cys Met Ser Asn His Thir Thr Glu 
O55 O6 O O65 

Ile Gly Lys Asp Lieu. Asp Tyr Lieu Lys Asp Val Asn Gly. Thir Thr 
Of O O7 O8O 

Ser Gly Ile Gly Thr Gly Ser Ser Val Glu Lys Tyr Ile Ile Asp 
O85 O9 O O95 

Glu Ser Asp Tyr Met Ser Phe Ile Asn Asn Pro Ser Lieu. Thr Val 
1 OO 105 11 O 

Thr Val Pro Ile Ala Val Gly Glu Ser Asp Phe Glu Asn Lieu. Asn 
115 12 O 125 

Thr Glu Asp Phe Ser Ser Glu Ser Asp Lieu. Glu Glu Ser Lys Glu 
13 O 135 14 O 
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Llys Lieu. Asn. Glu Ser Ser Ser Ser Ser Glu Gly Ser Thr Val Asp 
145 15 O 155 

Ile Gly Ala Pro Val Glu Glu Gln Pro Val Val Glu Pro Glu Glu 
16 O 1.65 17 O 

Thr Lieu. Glu Pro Glu Ala Cys Phe Thr Glu Gly Cys Val Glin Arg 
17s 18O 185 

Phe Lys Cys Cys Glin Ile Asin Val Glu Glu Gly Arg Gly Lys Glin 
190 195 2OO 

Trp Trp Asn Lieu. Arg Arg Thr Cys Phe Arg Ile Val Glu. His Asn 
2O5 21 O 215 

Trp Phe Glu Thr Phe Ile Val Phe Met Ile Leu Lleu Ser Ser Gly 
22O 225 23 O 

Ala Lieu Ala Phe Glu Asp Ile Tyr Ile Asp Glin Arg Llys Thir Ile 
235 24 O 245 

Lys Thr Met Lieu. Glu Tyr Ala Asp Llys Val Phe Thr Tyr Ile Phe 
250 255 26 O 

Ile Leu Glu Met Leu Lleu Lys Trp Val Ala Tyr Gly Tyr Glin Thr 
265 27 O 27s 

Tyr Phe Thr Asn Ala Trp Cys Trp Lieu. Asp Phe Lieu. Ile Val Asp 
28O 285 29 O 

Val Ser Lieu Val Ser Lieu. Thir Ala Asn Ala Lieu. Gly Tyr Ser Glu 
295 3OO 305 

Lieu. Gly Ala Ile Llys Ser Lieu. Arg Thr Lieu. Arg Ala Lieu. Arg Pro 
310 315 32O 

Lieu. Arg Ala Lieu. Ser Arg Phe Glu Gly Met Arg Val Val Val Asn 
3.25 33 O 335 

Ala Lieu. Lieu. Gly Ala Ile Pro Ser Ile Met Asn Val Lieu. Lieu Val 
34 O 345 350 

Cys Lieu. Ile Phe Trp Lieu. Ile Phe Ser Ile Met Gly Val Asn Lieu. 
355 360 365 

Phe Ala Gly Llys Phe Tyr His Cys Ile Asn Thr Thr Thr Gly Asp 
37O 375 38O 

Arg Phe Asp Ile Glu Asp Val Asn. Asn His Thr Asp Cys Lieu Lys 
385 390 395 

Lieu. Ile Glu Arg Asn. Glu Thir Ala Arg Trp Lys Asn. Wall Lys Val 
4 OO 405 41 O 

Asn Phe Asp His Val Gly Phe Gly Tyr Lieu. Ser Lieu. Lieu. Glin Val 
415 42O 425 

Ala Thr Phe Lys Gly Trp Met Asp Ile Met Tyr Ala Ala Val Asp 
43 O 435 44 O 

Ser Arg Asn Val Glu Lieu. Glin Pro Llys Tyr Glu Glu Ser Lieu. Tyr 
445 450 45.5 

Met Tyr Lieu. Tyr Phe Val Ile Phe Ile Ile Phe Gly Ser Phe Phe 
460 465 47 O 

Thir Lieu. Asn Lieu. Phe Ile Gly Val Ile Ile Asp Asn. Phe Asin Glin 
47s 48O 485 

Gln Lys Llys Llys Phe Gly Gly Glin Asp Ile Phe Met Thr Glu Glu 
490 495 SOO 

Glin Llys Llys Tyr Tyr Asn Ala Met Lys Llys Lieu. Gly Ser Llys Llys 
5 OS 510 515 

Pro Gln Lys Pro Ile Pro Arg Pro Gly Asn Llys Phe Glin Gly Met 
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52O 525 53 O 

Val Phe Asp Phe Val Thr Arg Glin Val Phe Asp Ile Ser Ile Met 
535 54 O 545 

Ile Lieu. Ile Cys Lieu. Asn Met Val Thr Met Met Val Glu Thir Asp 
550 555 560 

Asp Glin Ser Glu Tyr Val Thir Thir Ile Lieu. Ser Arg Ile Asn Lieu. 
565 st O sts 

Val Phe Ile Val Lieu Phe Thr Gly Glu. Cys Val Lieu Lys Lieu. Ile 
58O 585 590 

Ser Lieu. Arg His Tyr Tyr Phe Thr Ile Gly Trp Asn Ile Phe Asp 
595 6OO 605 

Phe Val Val Val Ile Leu Ser Ile Val Gly Met Phe Leu Ala Glu 
610 615 62O 

Lieu. Ile Glu Lys Tyr Phe Val Ser Pro Thr Lieu Phe Arg Val Ile 
625 63 O 635 

Arg Lieu Ala Arg Ile Gly Arg Ile Lieu. Arg Lieu. Ile Lys Gly Ala 
64 O 645 650 

Lys Gly Ile Arg Thr Lieu. Lieu. Phe Ala Lieu Met Met Ser Lieu Pro 
655 660 665 

Ala Lieu. Phe Asn. Ile Gly Lieu. Lieu. Lieu. Phe Lieu Val Met Phe Ile 
670 675 68O 

Tyr Ala Ile Phe Gly Met Ser Asn Phe Ala Tyr Val Lys Arg Glu 
685 69 O. 695 

Val Gly Ile Asp Asp Met Phe Asin Phe Glu Thir Phe Gly Asn Ser 
7 OO 7Os 71O 

Met Ile Cys Lieu Phe Glin Ile Thr Thr Ser Ala Gly Trp Asp Gly 
71s 72 O 72 

Lieu. Lieu Ala Pro Ile Lieu. Asn. Ser Llys Pro Pro Asp Cys Asp Pro 
73 O 73 74 O 

Asn Llys Val Asn Pro Gly Ser Ser Val Lys Gly Asp Cys Gly Asn 
74. 7 O 7ss 

Pro Ser Val Gly Ile Phe Phe Phe Val Ser Tyr Ile Ile Ile Ser 
760 765 770 

Phe Lieu Val Val Val Asn Met Tyr Ile Ala Val Ile Lieu. Glu Asn 
775 78O 78s 

Phe Ser Val Ala Thr Glu Glu Ser Ala Glu Pro Leu Ser Glu Asp 
79 O 79. 8OO 

Asp Phe Glu Met Phe Tyr Glu Val Trp Glu Lys Phe Asp Pro Asp 
805 810 815 

Ala Thr Glin Phe Met Glu Phe Glu Lys Lieu Ser Glin Phe Ala Ala 
82O 825 83 O 

Ala Lieu. Glu Pro Pro Lieu. Asn Lieu Pro Gln Pro Asn Llys Lieu. Glin 
835 84 O 845 

Lieu. Ile Ala Met Asp Lieu Pro Met Val Ser Gly Asp Arg Ile His 
850 855 86 O 

Cys Lieu. Asp Ile Lieu. Phe Ala Phe Thir Lys Arg Val Lieu. Gly Glu 
865 87 O 87s 

Ser Gly Glu Met Asp Ala Lieu. Arg Ile Glin Met Glu Glu Arg Phe 
88O 885 890 

Met Ala Ser Asn Pro Ser Llys Val Ser Tyr Gln Pro Ile Thr Thr 
895 9 OO 905 
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Thir Lieu Lys Arg Lys Glin Glu Glu Val Ser Ala Val Ile Ile Glin 
910 915 92 O 

Arg Ala Tyr Arg Arg His Lieu. Lieu Lys Arg Thr Val Lys Glin Ala 
925 93 O 935 

Ser Phe Thr Tyr Asn Lys Asn Lys Ile Lys Gly Gly Ala Asn Lieu. 
94 O 945 950 

Lieu. Ile Lys Glu Asp Met Ile Ile Asp Arg Ile Asn. Glu Asn. Ser 
955 96.O 965 

Ile Thr Glu Lys Thr Asp Lieu. Thr Met Ser Thr Ala Ala Cys Pro 
97O 97. 98 O 

Pro Ser Tyr Asp Arg Val Thr Llys Pro Ile Val Glu Lys His Glu 
985 990 995 

Glin Glu Gly Lys Asp Glu Lys Ala Lys Gly Lys 
2OOO 2005 

<210s, SEQ ID NO 146 
&211s LENGTH: 2O09 
212. TYPE: PRT 

<213> ORGANISM: Rattus norvegicus 

<4 OOs, SEQUENCE: 146 

Met Glu Gln Thr Val Lieu Val Pro Pro Gly Pro Asp Ser Phe Asin Phe 
1. 5 1O 15 

Phe Thr Arg Glu Ser Lieu Ala Ala Ile Glu Arg Arg Ile Ala Glu Glu 
2O 25 3O 

Lys Ala Lys Asn. Pro Llys Pro Asp Llys Lys Asp Asp Asp Glu Asn Gly 
35 4 O 45 

Pro Llys Pro Asn. Ser Asp Lieu. Glu Ala Gly Lys Asn Lieu Pro Phe Ile 
SO 55 6 O 

Tyr Gly Asp Ile Pro Pro Glu Met Val Ser Glu Pro Leu Glu Asp Leu 
65 70 7s 8O 

Asp Pro Tyr Tyr Ile Asn Llys Llys Thr Phe Ile Val Lieu. Asn Lys Gly 
85 90 95 

Lys Ala Ile Phe Arg Phe Ser Ala Thr Ser Ala Lieu. Tyr Ile Lieu. Thr 
1OO 105 11 O 

Pro Phe ASn Pro Lieu. Arg Lys Ile Ala Ile Lys Ile Lieu Val His Ser 
115 12 O 125 

Lieu. Phe Ser Met Lieu. Ile Met Cys Thr Ile Lieu. Thr Asn Cys Val Phe 
13 O 135 14 O 

Met Thr Met Ser Asn Pro Pro Asp Trp Thr Lys Asn Val Glu Tyr Thr 
145 150 155 160 

Phe Thr Gly Ile Tyr Thr Phe Glu Ser Lieu. Ile Lys Ile Ile Ala Arg 
1.65 17O 17s 

Gly Phe Cys Lieu. Glu Asp Phe Thr Phe Lieu. Arg Asp Pro Trp Asn Trp 
18O 185 19 O 

Lieu. Asp Phe Thr Val Ile Thr Phe Ala Tyr Val Thr Glu Phe Val Asp 
195 2OO 2O5 

Lieu. Gly Asn Val Ser Ala Lieu. Arg Thr Phe Arg Val Lieu. Arg Ala Lieu. 
21 O 215 22O 

Llys Thir Ile Ser Val Ile Pro Gly Lieu Lys Thir Ile Val Gly Ala Lieu. 
225 23 O 235 24 O 

Ile Glin Ser Val Lys Llys Lieu Ser Asp Val Met Ile Lieu. Thr Val Phe 
245 250 255 
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Cys Lieu. Ser Val Phe Ala Lieu. Ile Gly Lieu Gln Lieu. Phe Met Gly Asn 
26 O 265 27 O 

Lieu. Arg Asn Lys Cys Val Glin Trp Pro Pro Thr Asn Ala Ser Lieu. Glu 
27s 28O 285 

Glu. His Ser Ile Glu Lys Asn Val Thir Thr Asp Tyr Asn Gly Thr Lieu. 
29 O 295 3 OO 

Val Asn Glu Thr Val Phe Glu Phe Asp Trp Llys Ser Tyr Ile Glin Asp 
3. OS 310 315 32O 

Ser Arg Tyr His Tyr Phe Lieu. Glu Gly Val Lieu. Asp Ala Lieu. Lieu. Cys 
3.25 330 335 

Gly Asn Ser Ser Asp Ala Gly Glin Cys Pro Glu Gly Tyr Met Cys Val 
34 O 345 35. O 

Lys Ala Gly Arg Asn Pro Asn Tyr Gly Tyr Thr Ser Phe Asp Thr Phe 
355 360 365 

Ser Trp Ala Phe Leu Ser Leu Phe Arg Lieu Met Thr Glin Asp Phe Trp 
37 O 375 38O 

Glu Asn Lieu. Tyr Glin Lieu. Thir Lieu. Arg Ala Ala Gly Llys Thr Tyr Met 
385 390 395 4 OO 

Ile Phe Phe Val Lieu Val Ile Phe Leu Gly Ser Phe Tyr Lieu. Ile Asn 
4 OS 41O 415 

Lieu. Ile Lieu Ala Val Val Ala Met Ala Tyr Glu Glu Glin Asn Glin Ala 
42O 425 43 O 

Thr Lieu. Glu Glu Ala Glu Gln Lys Glu Ala Glu Phe Glin Gln Met Lieu. 
435 44 O 445 

Glu Gln Lieu Lys Lys Glin Glin Glu Ala Ala Glin Glin Ala Ala Ala Ala 
450 45.5 460 

Thir Ala Ser Glu. His Ser Arg Glu Pro Ser Ala Ala Gly Arg Lieu. Ser 
465 470 47s 48O 

Asp Ser Ser Ser Glu Ala Ser Lys Lieu. Ser Ser Llys Ser Ala Lys Glu 
485 490 495 

Arg Arg Asn Arg Arg Llys Lys Arg Lys Glin Lys Glu Glin Ser Gly Gly 
SOO 505 51O 

Glu Glu Lys Asp Asp Asp Glu Phe His Llys Ser Glu Ser Glu Asp Ser 
515 52O 525 

Ile Arg Arg Lys Gly Phe Arg Phe Ser Ile Glu Gly Asn Arg Lieu. Thr 
53 O 535 54 O 

Tyr Glu Lys Arg Tyr Ser Ser Pro His Glin Ser Lieu Lleu Ser Ile Arg 
5.45 550 555 560 

Gly Ser Leu Phe Ser Pro Arg Arg Asn Ser Arg Thr Ser Leu Phe Ser 
565 st O sts 

Phe Arg Gly Arg Ala Lys Asp Val Gly Ser Glu Asn Asp Phe Ala Asp 
58O 585 59 O 

Asp Glu. His Ser Thr Phe Glu Asp Asn. Glu Ser Arg Arg Asp Ser Lieu 
595 6OO 605 

Phe Val Pro Arg Arg His Gly Glu Arg Arg Asn. Ser Asn Lieu. Ser Glin 
610 615 62O 

Thir Ser Arg Ser Ser Arg Met Lieu Ala Gly Lieu Pro Ala Asn Gly Lys 
625 630 635 64 O 

Met His Ser Thr Val Asp Cys Asn Gly Val Val Ser Lieu Val Gly Gly 
645 650 655 

Pro Ser Val Pro Thr Ser Pro Val Gly Glin Leu Lleu Pro Glu Val Ile 
660 665 67 O 
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Ile Asp Llys Pro Ala Thr Asp Asp Asn Gly. Thir Thr Thr Glu. Thr Glu 
675 68O 685 

Met Arg Lys Arg Arg Ser Ser Ser Phe His Val Ser Met Asp Phe Leu 
69 O. 695 7 OO 

Glu Asp Pro Ser Glin Arg Glin Arg Ala Met Ser Ile Ala Ser Ile Lieu. 
7 Os 71O 71s 72O 

Thr Asn Thr Val Glu Glu Lieu. Glu Glu Ser Arg Gln Lys Cys Pro Pro 
72 73 O 73 

Cys Trp Tyr Llys Phe Ser Asn Ile Phe Lieu. Ile Trp Asp Cys Ser Pro 
740 74. 7 O 

Tyr Trp Lieu Lys Wall Lys His Ile Val Asn Lieu Val Val Met Asp Pro 
7ss 760 765 

Phe Val Asp Leu Ala Ile Thr Ile Cys Ile Val Lieu. Asn Thr Lieu Phe 
770 775 78O 

Met Ala Met Glu. His Tyr Pro Met Thr Glu. His Phe Asn His Val Lieu. 
78s 79 O 79. 8OO 

Thr Val Gly Asn Lieu Val Phe Thr Gly Ile Phe Thr Ala Glu Met Phe 
805 810 815 

Lieu Lys Ile Ile Ala Met Asp Pro Tyr Tyr Tyr Phe Glin Glu Gly Trp 
82O 825 83 O 

Asn. Ile Phe Asp Gly Phe Ile Val Thir Lieu. Ser Lieu Val Glu Lieu. Gly 
835 84 O 845 

Lieu Ala Asn Val Glu Gly Lieu. Ser Val Lieu. Arg Ser Phe Arg Lieu. Lieu. 
850 855 860 

Arg Val Phe Llys Lieu Ala Lys Ser Trp Pro Thr Lieu. Asn Met Lieu. Ile 
865 87O 87s 88O 

Lys Ile Ile Gly Asn. Ser Val Gly Ala Lieu. Gly Asn Lieu. Thir Lieu Val 
885 890 895 

Lieu Ala Ile Ile Val Phe Ile Phe Ala Val Val Gly Met Glin Leu Phe 
9 OO 905 91 O 

Gly Lys Ser Tyr Lys Asp Cys Val Cys Lys Ile Ala Thr Asp Cys Llys 
915 92 O 925 

Lieu Pro Arg Trp His Met Asn Asp Phe Phe His Ser Phe Lieu. Ile Val 
93 O 935 94 O 

Phe Arg Val Lieu. Cys Gly Glu Trp Ile Glu Thr Met Trp Asp Cys Met 
945 950 955 96.O 

Glu Val Ala Gly Glin Ala Met Cys Lieu. Thr Val Phe Met Met Val Met 
965 97O 97. 

Val Ile Arg Asn Lieu Val Val Lieu. Asn Lieu. Phe Lieu Ala Lieu. Lieu. Lieu 
98O 985 99 O 

Ser Ser Phe Ser Ala Asp Asn Lieu Ala Ala Thr Asp Asp Asp Asn. Glu 
995 1OOO 1005 

Met Asn. Asn Lieu. Glin Ile Ala Val Asp Arg Met His Lys Gly Val 
1010 1015 1 O2O 

Ala Tyr Val Lys Arg Lys Ile Tyr Glu Phe Ile Glin Glin Ser Phe 
1025 1O3 O 1035 

Val Arg Lys Gln Lys Ile Lieu. Asp Glu Ile Llys Pro Lieu. Asp Asp 
104 O 1045 1 OSO 

Lieu. Asn. Asn Arg Lys Asp Asn. Cys Thir Ser Asn His Thir Thr Glu 
105.5 106 O 1065 

Ile Gly Lys Asp Lieu. Asp Cys Lieu Lys Asp Val Asn Gly. Thir Thr 
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Ser Gly Ile Gly Thr Gly Ser Ser Val Glu Lys Tyr Ile Ile Asp 
O85 O9 O O95 

Glu Ser Asp Tyr Met Ser Phe Ile Asn Asn Pro Ser Lieu. Thr Val 
OO O5 10 

Thr Val Pro Ile Ala Val Gly Glu Ser Asp Phe Glu Asn Lieu. Asn 

Thr Glu Asp Phe Ser Ser Glu Ser Asp Lieu. Glu Glu Ser Lys Glu 

Llys Lieu. Asn. Glu Ser Ser Ser Ser Ser Glu Gly Ser Thr Val Asp 

Ile Gly Ala Pro Ala Glu Glu Gln Pro Val Met Glu Pro Glu Glu 

Thr Lieu. Glu Pro Glu Ala Cys Phe Thr Glu Gly Cys Val Glin Arg 

Phe Lys Cys Cys Glin Ile Ser Val Glu Glu Gly Arg Gly Lys Glin 

Trp Trp Asn Lieu. Arg Arg Thr Cys Phe Arg Ile Val Glu. His Asn 
2O5 21 O 215 

Trp Phe Glu Thr Phe Ile Val Phe Met Ile Leu Lleu Ser Ser Gly 
22O 225 23 O 

Ala Lieu Ala Phe Glu Asp Ile Tyr Ile Asp Glin Arg Llys Thir Ile 
235 24 O 245 

Lys Thr Met Lieu. Glu Tyr Ala Asp Llys Val Phe Thr Tyr Ile Phe 
250 255 26 O 

Ile Leu Glu Met Leu Lleu Lys Trp Val Ala Tyr Gly Tyr Glin Thr 
265 27 O 27s 

Tyr Phe Thr Asn Ala Trp Cys Trp Lieu. Asp Phe Lieu. Ile Val Asp 
28O 285 29 O 

Val Ser Lieu Val Ser Lieu. Thir Ala Asn Ala Lieu. Gly Tyr Ser Glu 
295 3OO 305 

Lieu. Gly Ala Ile Llys Ser Lieu. Arg Thr Lieu. Arg Ala Lieu. Arg Pro 
310 315 32O 

Lieu. Arg Ala Lieu. Ser Arg Phe Glu Gly Met Arg Val Val Val Asn 
3.25 33 O 335 

Ala Lieu. Lieu. Gly Ala Ile Pro Ser Ile Met Asn Val Lieu. Lieu Val 
34 O 345 350 

Cys Lieu. Ile Phe Trp Lieu. Ile Phe Ser Ile Met Gly Val Asn Lieu. 
355 360 365 

Phe Ala Gly Llys Phe Tyr His Cys Val Asn Thr Thr Thr Gly Asp 
37O 375 38O 

Thr Phe Glu Ile Thr Glu Val Asn Asn His Ser Asp Cys Lieu Lys 
385 390 395 

Lieu. Ile Glu Arg Asn. Glu Thir Ala Arg Trp Lys Asn. Wall Lys Val 
4 OO 405 41 O 

Asn Phe Asp His Val Gly Phe Gly Tyr Lieu. Ser Lieu. Lieu. Glin Val 
415 42O 425 

Ala Thr Phe Lys Gly Trp Met Asp Ile Met Tyr Ala Ala Val Asp 
43 O 435 44 O 

Ser Arg Asn Val Glu Lieu. Glin Pro Llys Tyr Glu Glu Ser Lieu. Tyr 
445 450 45.5 
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Met Tyr Lieu. Tyr Phe Val Ile Phe Ile Ile Phe Gly Ser Phe Phe 
460 465 47 O 

Thir Lieu. Asn Lieu. Phe Ile Gly Val Ile Ile Asp Asn. Phe Asin Glin 
47s 48O 485 

Gln Lys Llys Llys Phe Gly Gly Glin Asp Ile Phe Met Thr Glu Glu 
490 495 SOO 

Glin Llys Llys Tyr Tyr Asn Ala Met Lys Llys Lieu. Gly Ser Llys Llys 
5 OS 510 515 

Pro Gln Lys Pro Ile Pro Arg Pro Gly Asn Llys Phe Glin Gly Met 
52O 525 53 O 

Val Phe Asp Phe Val Thr Arg Glin Val Phe Asp Ile Ser Ile Met 
535 54 O 545 

Ile Lieu. Ile Cys Lieu. Asn Met Val Thr Met Met Val Glu Thir Asp 
550 555 560 

Asp Glin Ser Asp Tyr Val Thir Ser Ile Lieu. Ser Arg Ile Asn Lieu. 
565 st O sts 

Val Phe Ile Val Lieu Phe Thr Gly Glu. Cys Val Lieu Lys Lieu. Ile 
58O 585 590 

Ser Lieu. Arg His Tyr Tyr Phe Thr Ile Gly Trp Asn Ile Phe Asp 
595 6OO 605 

Phe Val Val Val Ile Leu Ser Ile Val Gly Met Phe Leu Ala Glu 
610 615 62O 

Lieu. Ile Glu Lys Tyr Phe Val Ser Pro Thr Lieu Phe Arg Val Ile 
625 63 O 635 

Arg Lieu Ala Arg Ile Gly Arg Ile Lieu. Arg Lieu. Ile Lys Gly Ala 
64 O 645 650 

Lys Gly Ile Arg Thr Lieu. Lieu. Phe Ala Lieu Met Met Ser Lieu Pro 
655 660 665 

Ala Lieu. Phe Asn. Ile Gly Lieu. Lieu. Lieu. Phe Lieu Val Met Phe Ile 
670 675 68O 

Tyr Ala Ile Phe Gly Met Ser Asn Phe Ala Tyr Val Lys Arg Glu 
685 69 O. 695 

Val Gly Ile Asp Asp Met Phe Asin Phe Glu Thir Phe Gly Asn Ser 
7 OO 7Os 71O 

Met Ile Cys Lieu Phe Glin Ile Thr Thr Ser Ala Gly Trp Asp Gly 
71s 72 O 72 

Lieu. Lieu Ala Pro Ile Lieu. Asn. Ser Llys Pro Pro Asp Cys Asp Pro 
73 O 73 74 O 

Asn Llys Val Asn Pro Gly Ser Ser Val Lys Gly Asp Cys Gly Asn 
74. 7 O 7ss 

Pro Ser Val Gly Ile Phe Phe Phe Val Ser Tyr Ile Ile Ile Ser 
760 765 770 

Phe Lieu Val Val Val Asn Met Tyr Ile Ala Val Ile Lieu. Glu Asn 
775 78O 78s 

Phe Ser Val Ala Thr Glu Glu Ser Ala Glu Pro Leu Ser Glu Asp 
79 O 79. 8OO 

Asp Phe Glu Met Phe Tyr Glu Val Trp Glu Lys Phe Asp Pro Asp 
805 810 815 

Ala Thr Glin Phe Met Glu Phe Glu Lys Lieu Ser Glin Phe Ala Ala 
82O 825 83 O 

Ala Lieu. Glu Pro Pro Lieu. Asn Lieu Pro Gln Pro Asn Llys Lieu. Glin 
835 84 O 845 




















































