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MRNA REGULON THERAPY FOR THE TREATMENT OF
HAPLOINSUFFICIENCY DISORDERS

CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims priority to U.S. Provisional Patent Application No. 63/246,689,
filed on September 21, 2021, and U.S. Provisional Patent Application No. 63/352,530, filed on

June 15, 2022, which are incorporated herein by reference in their entireties.

SEQUENCE LISTING

This application contains a Sequence Listing that has been submitted electronically as
an XML file named “44807-0408WO1.XML.” The XML file, created on September 20, 2022, is
468,769 bytes in size. The material in the XML file is hereby incorporated by reference in its

entirety.

TECHNICAL FIELD

Described herein are compositions and methods for treatment of haploinsufficiency

disorders by mRNA regulation.

BACKGROUND

Haploinsufficiency occurs when one gene allele is inactivated and the amount of gene
product expressed from the remaining active allele is insufficient for proper gene function. A
number of disorders are associated with, or are caused by haploinsufficiency. An example of a
haploinsufficiency disorder is Dravet Syndrome.

Dravet Syndrome is a rare and catastrophic form of intractable epilepsy that begins in
infancy. Initially, patients experience prolonged seizures. In their second year, additional types
of seizure begin to occur, which typically coincide with a developmental decline, possibly due to
repeated cerebral hypoxia. This leads to poor development of language and motor skills.
Mutations in SCNIA (encoding the voltage-gated sodium channel a subunit), SCNIB (encoding
the voltage-gated sodium channel ~I subunit), SCN24, SCN34, SCN94, GABRG?2 (encoding the
y-aminobutyric acid receptor y2 subunit), GABRD (encoding the y-aminobutyric acid receptor 7/
subunit) and/or PCDH 19 genes have been linked to Dravet Syndrome.

SCNIA encodes the neuronal voltage-gated sodium channel Nay1.1 that is expressed

prominently in inhibitory GABAergic neurons. Loss-of-function (LOF) mutations in SCN1A4
1
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including missense and premature termination codons (PTC) are the most frequently discovered
cause of Dravet Syndrome [1, 2].

LOF premature termination codons (PTCs) arise from single nucleotide mutations that
convert a canonical triplet nucleotide codon into one of three stop codons (TAG, TGA, or TAA).
PTCs can be more deleterious than missense mutations because they result in the complete loss
of protein expression [7]. There are ten amino acid codons vulnerable to PTC conversion by a
single nucleotide substitution (arginine, tryptophan, tyrosine, cysteine, glutamic acid, lysine,
glutamine, serine, leucine, and glycine). PTC mutations in SCN/A4 are a prevalent class of
mutations associated with Dravet Syndrome (Figure 1) with more than 180 known PTC
mutations.

SCNI1A4 LOF mutations lead to neuronal network hyperactivity as a consequence of
impaired inhibitory GABAergic neurotransmission. While frequent unprovoked seizures are
among the presenting feature of Dravet Syndrome, patients also suffer from a range of
comorbidities affecting the areas of cognition, locomotion, speech, and behavior [3]. Dravet
Syndrome patients often have disrupted sleep and circadian thythms, neurodevelopmental delay
and intellectual disabilities, oculomotor deficits, and psychomotor regression. Sudden
unexpected death associated with epilepsy (SUDEP) is also prevalent in this population [4-6].
Due to the severity of these comorbidities, effective treatments that can address both seizures and
the range of comorbidities associated with Dravet Syndrome are urgently needed. Dravet
Syndrome has available animal models and has been amenable to clinical trials with successful
outcomes.

There are limited therapeutic options for repair of mutations in SCN/A4. Small molecules,
such as aminoglycosides [9], dipeptides [10], and oxadiazoles [11] promote “read-through™ but
this approach results in the encoding of a near-cognate amino acid [12], effectively generating a
missense mutation in place of the PTC. Sodium channels, such as SCN/A, are poorly tolerant of
missense mutations, which can cause gain-of-function and loss-of-function neurological
disorders [ 13, 14]. Furthermore, aminoglycosides are ototoxic and nephrotoxic [15], and the first-
in-class oxadiazole (Ataluren) displayed unexpectedly low efficacy in patient populations (ACT
DMD Phase 3 clinical trial, NCT01826487; ACT CF, NCT02139306). Furthermore, most
previous therapeutic initiatives for Dravet Syndrome were aimed only at seizure reduction. True
disease modifying therapies for developmental and epileptic encephalopathies (DEE) are lacking.

Recent and ongoing advances in CRISPR/Cas9-mediated genome editing provides a
potentially permanent solution for monogenic diseases. However, LOF missense mutations
occur throughout the SCN/4 coding region, making gene-editing approaches highly challenging

[8]. Furthermore, aspects of this technology impart hurdles for its rapid use as a therapeutic [16,
2
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17] including cell type specific delivery, the efficiency of homologous recombination, and the
frequency of on-target repair errors and off-target editing. Moreover, at >6 kb per transcript, the
sodium channel coding region of SCN1A4 exceeds the capacity of AAV thus limiting the utility of
the rapid pace of advancing AAV therapies for tissue specific gene replacement. Thus, there are
limited clinical options for SCN/A4 LOF associated with Dravet Syndrome, and the therapeutic
pipeline remains thin. The compositions and methods described herein address this and other

deficiencies in the art.

SUMMARY

The compositions and methods described herein have a broad range of applications,
providing potential disease modifying therapies for a range of haploinsufficiency disorders. The
key advantage of this mRNA regulon approach is that it is 100% agnostic to mutation type and
location by stabilizing the mRNA of the wild-type (WT) allele. The potential to reengineer these
approaches for other indications is high and facile.

Thus, provided herein are fusion proteins comprising: an RNA effector protein that
targets mRNA(s) of an active allele of a gene associated with a haploinsufficiency disorder; and a
regulon moiety that stimulates and/or stabilizes the mRNAC(s).

In some embodiments, the RNA effector protein is a Cas effector protein selected from
the group consisting of Cas9, Cas12, Casl3, and Casl4. In some embodiments, the RNA effector
protein is Cas13b. In some embodiments, the Cas effector protein is a catalytically inactive Cas
protein.

In some embodiments, the regulon moiety is PABPC1 or NAT10.

In some embodiments, the fusion proteins further comprise a linker and/or a spacer.

In some embodiments, the fusion proteins further comprise a nuclear export signal and/or
an epitope tag.

In some embodiments, the RNA effector protein is N terminal to the regulon moiety. In
some embodiments, the RNA effector protein is C terminal to the regulon moiety.

In some embodiments, the fusion proteins comprise or consist of SEQ ID NO: 48 or SEQ
ID NO: 49 or a polypeptide having at least 80%, at least 85%, at least 90%, at least 95%, or at
least 99% sequence identity to SEQ ID NO: 48 or SEQ ID NO: 49.

Also provided herein are polynucleotides encoding any one of the fusion proteins
described herein. Also provided herein are vectors comprising any one of the polynucleotides
described herein. Also provided herein are cells comprising any one of the vectors described

herein.
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Also provided herein are systems comprising: a fusion protein comprising: an RNA
effector protein that targets mRNA(s) of an active allele of a gene associated with a
haploinsufficiency disorder; and a regulon moiety that stimulates and/or stabilizes the mRNAC(s);
and a gRNA that forms a complex with the RNA effector protein and comprises a
complementarity region that hybridizes with the mRNA(s) of the active allele.

In some embodiments, the RNA effector protein is a Cas effector protein selected from
the group consisting of Cas9, Cas12, Cas13, and Cas14. In some embodiments, the Cas effector
protein is Cas13b. In some embodiments, the Cas effector protein is a catalytically inactive Cas
effector protein.

In some embodiments, the regulon moiety is PABPC1 or NAT10.

In some embodiments, the fusion protein further comprises a linker and/or a spacer. In
some embodiments, the fusion protein further comprises a nuclear export signal and/or an epitope
tag.

In some embodiments, the RNA effector protein is N terminal to the regulon moiety. In
some embodiments, the RNA effector protein is C terminal to the regulon moiety.

In some embodiments, the fusion protein comprises or consists of SEQ ID NO: 48 or
SEQ ID NO: 49 or a polypeptide having at least 80%, at least 85%, at least 90%, at least 95%, or
at least 99% sequence identity to SEQ ID NO: 48 or SEQ ID NO: 49.

In some embodiments, the gRNA targets an mRNA encoding MeCP2, SCN1A,
SYNGAPI1, SHANK3, CHD2, or PTEN. In some embodiments, the gRNA comprises a
complementarity region designed to hybridize to an mRNA selected from the group consisting of
SEQ ID NO: 1, SEQID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6,
SEQ ID NO: 7, SEQ ID NO: 8, SEQ ID NO: 9, SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO:
12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID NO: 16, SEQ ID NO: 17, SEQ
ID NO: 18, and combinations thereof. In some embodiments, the gRNA comprises a
complementarity region designed to hybridize to an mRNA selected from the group consisting of
SEQID NO: 4, SEQ ID NO: 6, SEQ ID NO: 10, SEQ ID NO: 15, SEQ ID NO: 17, and
combinations thereof.

In some embodiments, the gRNA comprises a complementarity region designed to
hybridize to an mRNA encoding an amino acid selected from the group consisting of SEQ ID
NO: 19, SEQ ID NO: 20, SEQ ID NO: 21, SEQ ID NO: 22, SEQ ID NO: 23, SEQ ID NO: 24,
and combinations thereof.

In some embodiments, the gRNA comprises a complementarity region designed to
hybridize to an mRNA selected from the group consisting of SEQ ID NO: 25, SEQ ID NO: 26,

SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID NO: 30, SEQ ID NO: 31, SEQ ID
4
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NO: 32, SEQ ID NO: 33, SEQ ID NO: 34, SEQ ID NO: 35, SEQ ID NO: 36, and combinations
thereof.

In some embodiments, the gRNA comprises a complementarity region designed to
hybridize to an mRNA encoding an amino acid selected from the group consisting of SEQ ID
NO: 37, SEQ ID NO: 38, SEQ ID NO: 39, SEQ ID NO: 40, SEQ ID NO: 41, and combinations
thereof.

In some embodiments, the gRNA 1is selected from the group consisting of SEQ ID NO:
55, SEQ ID NO: 56, SEQ ID NO: 57, SEQ ID NO: 58, SEQ ID NO: 59, SEQ ID NO: 60, SEQ
ID NO: 61, SEQ ID NO: 62, SEQ ID NO: 63, SEQ ID NO: 64, SEQ ID NO: 65, SEQ ID NO:
66, SEQ ID NO: 67, SEQ ID NO: 68, SEQ ID NO: 69, SEQ ID NO: 70, SEQ ID NO: 71, and
SEQ ID NO: 72.

Also provided herein are one or more polynucleotide(s) encoding any one of the systems
described herein. Also provided herein are one or more vector(s) comprising any one of the
polynucleotide(s) described herein. Also provided herein are cells comprising any one of the
vector(s) described herein.

Also provided herein are complexes comprising: a fusion protein comprising: an RNA
effector protein that targets mRNA(s) of an active allele of a gene associated with a
haploinsufficiency disorder; and a regulon moiety that stimulates and/or stabilizes the mRNAC(s),
bound to a gRNA comprising a complementarity region that hybridizes with the mRNAC(s) of the
active allele.

In some embodiments, the RNA effector protein is dCas13b and the regulon moiety is
PABP1 or NAT10.

In some embodiments, the gRNA comprises a complementarity region designed to
hybridize to an mRNA selected from the group consisting of SEQ ID NO: 1, SEQ ID NO: 2,
SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID NO: 8,
SEQ ID NO: 9, SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID
NO: 14, SEQ ID NO: 15, SEQ ID NO: 16 , SEQ ID NO: 17, SEQ ID NO: 18, and combinations
thereof. In some embodiments, the gRNA comprises a complementarity region designed to
hybridize to an mRNA selected from the group consisting of SEQ ID NO: 4, SEQ ID NO: 6,
SEQ ID NO: 10, SEQ ID NO: 15, SEQ ID NO: 17, and combinations thereof.

In some embodiments, the gRNA comprises a complementarity region designed to
hybridize to an mRNA encoding an amino acid selected from the group consisting of SEQ ID
NO: 19, SEQ ID NO: 20, SEQ ID NO: 21, SEQ ID NO: 22, SEQ ID NO: 23, SEQ ID NO: 24,

and combinations thereof.



10

15

20

25

30

WO 2023/049707 PCT/US2022/076723

In some embodiments, the gRNA comprises a complementarity region designed to
hybridize to an mRNA selected from the group consisting of SEQ ID NO: 25, SEQ ID NO: 26,
SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID NO: 30, SEQ ID NO: 31, SEQ ID
NO: 32, SEQ ID NO: 33, SEQ ID NO: 34, SEQ ID NO: 35, SEQ ID NO: 36, and combinations
thereof.

In some embodiments, the gRNA comprises a complementarity region designed to
hybridize to an mRNA encoding SEQ ID NO: 37, SEQ ID NO: 38, SEQ ID NO: 39, SEQ ID
NO: 40, SEQ ID NO: 41, and combinations thereof.

Also provided herein are complexes comprising: a fusion protein comprising: an RNA
effector protein that targets mRNA(s) of an active allele of a gene associated with a
haploinsufficiency disorder; and a regulon moiety that stimulates and/or stabilizes the mRNA(s),
bound to a gRNA and the mRNA.

In some embodiments, the RNA effector protein is dCas13b and the regulon moiety is
PABPI1 or NATIO.

In some embodiments, the mRNA is selected from the group consisting of SEQ ID NO:
1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID NO:
7, SEQ ID NO: 8, SEQ ID NO: 9, SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID
NO: 13, SEQ ID NO: 14, SEQ ID NO: 15, SEQID NO: 16 , SEQ ID NO: 17, SEQ ID NO: 18,
and combinations thereof. In some embodiments, the mRNA encodes an amino acid selected
from the group consisting of SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 10, SEQ ID NO: 15,
SEQ ID NO: 17, and combinations thereof.

In some embodiments, the mRNA is selected from the group consisting of SEQ ID NO:
19, SEQ ID NO: 20, SEQ ID NO: 21, SEQ ID NO: 22, SEQ ID NO: 23, SEQ ID NO: 24, and
combinations thereof.

In some embodiments, the mRNA is selected from the group consisting of SEQ ID NO:
25, SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID NO: 30, SEQ
ID NO: 31, SEQ ID NO: 32, SEQ ID NO: 33, SEQ ID NO: 34, SEQ ID NO: 35, SEQ ID NO:
36, and combinations thereof.

In some embodiments, the mRNA encodes an amino acid selected from the group
consisting of is selected from the group consisting of SEQ ID NO: 37, SEQ ID NO: 38, SEQ ID
NO: 39, SEQ ID NO: 40, SEQ ID NO: 41, and combinations thereof.

Also provided herein are pharmaceutical compositions comprising: any one of the fusion
proteins or systems described herein. In some embodiments, the pharmaceutical compositions

further comprise a pharmaceutically acceptable carrier.
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Also provided herein are pharmaceutical compositions comprising: one or more nucleic
acids encoding any one of the fusion proteins or systems described herein.

Also provided herein are viral vectors comprising one or more nucleic acids encoding any
one of the fusion proteins or systems described herein. In some embodiments, the viral vector is
an adeno-associated viral vector.

Also provided herein are nanoparticles or liposomes comprising any one of the fusion
proteins or systems described herein or one or more nucleic acids encoding any one of the fusion
proteins or systems described herein.

Also provided herein are methods of stimulating or stabilizing mRNAC(s), the method
comprising: contacting the mRNA(s) with any one of the fusion proteins or systems described
herein. In some embodiments, the method is carried out, in vitro, in vivo, or ex vivo.

Also provided herein are methods of treating or preventing a haploinsufficiency disorder
in a subject, the method comprising: administering to the subject a fusion protein or a nucleic
acid encoding a fusion protein comprising: an RNA effector protein that targets mRNA(s) of an
active allele of a gene associated with a haploinsufficiency disorder; and a regulon moiety that
stimulates and/or stabilizes the mRNAC(s); and a gRNA or a nucleic acid encoding a gRNA
designed to form a complex with the RNA effector protein and comprising a complementarity
region designed to hybridize with the mRNA of the active allele.

In some embodiments, the RNA effector protein is a Cas effector protein selected from
the group consisting of a Cas9, Cas12, Cas13, and Cas14. In some embodiments, the Cas effector
protein is Cas13b. In some embodiments, the Cas effector protein is a catalytically inactive Cas
protein.

In some embodiments, the regulon moiety is PABPC1 or NAT10.

In some embodiments, the fusion protein further comprises a linker and/or a spacer. In
some embodiments, the fusion protein further comprises a nuclear export signal and/or an epitope
tag.

In some embodiments, the RNA effector protein is N terminal to the regulon moiety. In
some embodiments, the RNA effector protein is C terminal to the regulon moiety.

In some embodiments, the fusion protein comprises or consists of SEQ ID NO: 48 or
SEQ ID NO: 49 or a polypeptide having at least 80%, at least 85%, at least 90%, at least 95%, or
at least 99% sequence identity to SEQ ID NO: 48 or SEQ ID NO: 49.

In some embodiments, the haploinsufficiency disorder is selected from the group
consisting from 5qsyndrome, Adams-Oliver syndrome 1, Adams-Oliver syndrome 3, Adams-
Oliver syndrome 5,Adams-Oliver syndrome 6, Alagille syndrome 1, Autoimmune

lymphoproliferative syndrome type 1A, Autoimmune lymphoproliferative syndrome type V,
7
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Autosomal dominant deafness-2A, Brain malformations with or without urinary tract defects
(BRMUTD), Carney complex type 1,CHARGE syndrome, Cleidocranial dysplasia, Currarino
syndrome, Denys-Drash syndrome/Frasier syndrome, Developmental delay, intellectual
disability, obesity, and dysmorphic features(DIDOD), DiGeorge syndrome (TBXI-associated),
Dravet syndrome, Duane-radial raysyndrome, Ehlers-Danlos syndrome (classic-like), Ehlers-
Danlos syndrome (vascular type),Feingold syndrome 1, Frontotemporal lobar degeneration with
TDP43 inclusions (FTLD-TDP),GRN-related, GLUT I deficiency syndrome, Greig
cephalopolysyndactyly syndrome, Hereditary hemorrhagic telangiectasia type 1,
Holoprosencephaly 3, Holoprosencephaly 4,Holoprosencephaly 5, Holt-Oram syndrome,
Hypoparathyroidism, sensorineural deafness, andrenal disease (HDR), Kleefstra syndrome 1,
Klippel-Trenaunay syndrome (AAGF-related), Leri-Weill dyschondrosteosis, Marfan syndrome,
Mental retardation and distinctive facial features with or without cardiac defects (MRFACD),
Mental retardation, autosomal dominant 1, Mental retardation, autosomal dominant 19, Mental
retardation, autosomal dominant 29, Nail-patella syndrome (NPS), Phelan-McDermid syndrome,
Pitt-Hopkins syndrome, Primary pulmonary hypertension 1, Rett syndrome (congenital variant),
Smith-Magenis syndrome (RAII associated), Sotos syndrome 1, Sotos syndrome 2, Stickler
syndrome type I, Supravalvular aorticstenosis, SYNGAPI-related intellectual disability, Treacher
Collins syndrome, Trichorhinophalangeal syndrome type I, Ulnar-mammary syndrome, van der
Woude syndromel, Waardenburg syndrome type 1, W aardenburg syndrome type 2A, and
Waardenburg syndrometype 4C.

In some embodiments, the haploinsufficiency disorder is a CNS haploinsufficiency
disorder. In some embodiments, the CNS haploinsufficiency disorder is selected from the group
consisting of episodic ataxia, familial hemiplegia migraine, CDKLS5 deficiency disorder, CHD2
myoclonic encephalopathy, familial focal epilepsy with variable loci, FOXG1 syndrome, benign
familial neonatal seizures, Rett syndrome, Dravat syndrome, SCN2A-epileptic encephalopathy,
SCN2A-developmental encephalopathy, SCN8A-epileptic encephalopathy, SC8A familial
infantile epilepsy, early infantile epileptic encephalopathy, myoclonic-atonic epilepsy, early
infantile epileptic encephalopathy, SYNGAP1-related intellectual disability, tuberous sclerosis,
Lennox-Gastaut Syndrome, FoxG1 syndrome, KCNQ2-related epileptic encephalopathy,
PCDH19-related epilepsy, SLC6AT1-related myoclonic-astatic epilepsy, STXBP1-related
epileptic encephalopathy, SYNGAP1 syndrome, and combinations thereof. In some
embodiments, the haploinsufficiency disorder is Dravet Syndrome or Rett syndrome.

In some embodiments, the subject has a haploinsufficiency in a gene selected from the
group consisting of AGGFI, ARHGAP31, BMPR2, CHD7, COL2AI, COL3AIl, CTLA4,

CTNNBI, DLL4, EHMTI, ELN.ENG, FAS, FBNI, FOXGI, GATA3, GLI3, GRN, IRF6, JAGI,
3
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KCNQ4, LMXIB, MBD5,MED13L, MITF, MNXI, MYCN, NFIA, NFIX, NOTCH!, NSDI,
PAX3, PHIP, PRKARIA,RAil, RBPJ, RPS14, RUNX2, SALL4, SCNIA, SETBPI, SHANK3,
SHH, SHOX SLC2AIl/GLUT1, SOXI0, SYNGAPI, TBXI, TBX3, TBXS5, TCF4, TCOFI, TGIFI,
TNXB,TRPSI, WTI, ZIC2, and combinations thereof. In some embodiments, the subject has a
haploinsufficiency in a gene selected from the group consisting of SCN1A, SCN2A, SCN8A,
SCNI12A5, SPTANI, CDKL5, CHD2, FOXG1, KCNQ2, PCDH19, SLC6A1, STXBP1,
SYNGAP1, CACNA1A, DEPDC5, MECP2, TSC1, TSC2, and combinations thereof.

In some embodiments, the subject has mutation selected from the list in Table 4 and
combinations thereof. In some embodiments, the subject has a mutation selected from the list in
Table 6 and combinations thereof. In some embodiments, the subject is a mammal. In some
embodiments, the subject is a human.

In some embodiments, the fusion protein and gRNA are administered as part of a
pharmaceutical composition. In some embodiments, administering comprises administering a
viral vector comprising nucleic acid sequence(s) encoding the fusion protein and gRNA to the
subject. In some embodiments, administering comprises administering a nanoparticle or liposome
comprising the fusion protein and gRNA or nucleic acid sequence(s) encoding the fusion protein
and gRNA to the subject.

Throughout this application, various embodiments may be presented in a range format. It
should be understood that the description in range format is merely for convenience and brevity
and should not be construed as an inflexible limitation on the scope of the disclosure.
Accordingly, the description of a range should be considered to have specifically disclosed all the
possible subranges as well as individual numerical values within that range. For example,
description of a range such as from 1 to 6 should be considered to have specifically disclosed
subranges such as from 1 to 3, from 1 to 4, from 1 to 5, from 2 to 4, from 2 to 6, from 3 to 6 etc.,
as well as individual numbers within that range, for example, 1, 2, 3, 4, 5, and 6. This applies
regardless of the breadth of the range.

As used in the specification and claims, the singular forms “a”, “an” and “the” include
plural references unless the context clearly dictates otherwise. For example, the term “a sample”

includes a plurality of samples, including mixtures thereof.

2 << 2% ¢ 2% << % ¢

The terms “determining,” “measuring,” “evaluating,” “assessing,” “assaying,” and
“analyzing™ are often used interchangeably herein to refer to forms of measurement. The terms
include determining if an element is present or not (for example, detection). These terms can
include quantitative, qualitative or quantitative and qualitative determinations. Assessing can be

relative or absolute. “Detecting the presence of” can include determining the amount of
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something present in addition to determining whether it is present or absent depending on the
context.

As used herein, the term “about™ a number refers to that number plus or minus 10% of
that number. The term “about™ a range refers to that range minus 10% of its lowest value and
plus 10% of its greatest value.

Unless otherwise defined, all technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in the art to which this invention
belongs. Methods and materials are described herein for use in the present invention; other,
suitable methods and materials known in the art can also be used. The materials, methods, and
examples are illustrative only and not intended to be limiting. All publications, patent
applications, patents, sequences, database entries, and other references mentioned herein are
incorporated by reference in their entirety. In case of conflict, the present specification,
including definitions, will control.

Other features and advantages of the invention will be apparent from the following

detailed description and figures, and from the claims.

DESCRIPTION OF DRAWINGS

The patent or application file contains at least one drawing executed in color. Copies of
this patent or patent application publication with color drawing(s) will be provided by the Office
upon request and payment of the necessary fee.

FIG. 1 is a schematic showing SCN1A topology and premature-termination codons
(PTC). Each of the 182 SCN1A PTCs is show by color.

FIG. 2 is a schematic representing the tethered function assay. The fused functional
protein to the tethered protein bind to the mRNA of interest to enhance or stabilize the mRNA.

FIG. 3A is a schematic showing the experimental approach applied for this assay. Briefly,
PABPCI1 was fused to dCas13b tethering protein and guided to 3’UTR of the Luciferase gene via
designed guide RNAs(gRNA) to enhance its translation.

FIG. 3B shows a firefly luciferase assessment depicting about 2-folds increase in PAB-
tethered luciferase targeting over non-targeting in HEK-293 cells.

FIG. 4 shows a map of a plasmid pJC1211 encoding a Cas13b-PABPC1 fusion protein.

FIGS. 5A-5AB show the sequence and features of the plasmid pJC1211 (SEQ ID NO:
50). The nucleic acid sequence is shown in both 5°->3 and the reverse complement (3°->5").

FIG. 6 is a map of plasmid pJC1212 encoding a luciferase targeting Cas13b gRNA.

10
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FIGS. 7A-7G show the sequence and features of plasmid pJC1212 (SEQ ID NO: 52).
The nucleic acid sequence is shown in both 5°->3" and the reverse complement (3°->57).

FIG. 8 is a map of plasmid pJC1213 encoding a luciferase targeting Cas13b gRNA.

FIGS. 9A-9F show the sequence and features of plasmid pJC1213 (SEQ ID NO: 53).

FIG. 10 is a map of Addgene plasmid 103854 (empty vector as compared to pJC1212 and
pJC1213).

FIGS. 11A-11H show the sequence and features of Addgene plasmid 103854 (empty
vector as compared to pJC1212 and pJC1213) (SEQ ID NO: 54).

FIGS. 12A-12G shows the fusion protein approach enhances mRNA expression in
multiple cell types. FIG. 12A is an exemplary schematic representing the tethered mRNA
amplifier approach. Briefly, PABPCI1 is fused to dCas13b. This fusion is recruited to specific
mRNAs via a guide RNA (gRNA) targeted to the 3’UTR. In HEK293 cells, the Tethered mRNA
Amplifier stimulates gRNA-dependent luciferase reporter (FIG. 12B) and endogenous MeCP2
mRNA (FIG. 12C) expression, using either a luciferase activity assay or western blot,
respectively. Red bars in the corresponding schematics represent the approximate positions of
two gRNAs used in each experiment. The effect of the Tethered mRNA Amplifier requires
PABPCI1 (FIG. 12D). The Tethered mRNA Amplifier also enhances MeCP2 mRNA levels (FIG.
12E). A similar stimulatory effect on MeCP2 can also be seen in SH-SYS5Y and HepG2 cells
(FIG. 12F). FIG. 12G shows that the position of the gRNA along the MeCP2 3°UTR alters the
stimulatory effect. (p-values: *<0.05, ** <0.005, *** <(0.0005).

FIGS. 13A-13D show the fusion protein enhances the expression of haploinsufficiency
disorder-associated transcripts; SYNGAP1 (FIG. 13A), SHANK3 (FIG. 13B), PTEN (FIG. 13C),
and CHD2 (FIG. 13D) mRNAs were targeted by the Tethered mRNA Amplifier in a gRNA-
dependent manner. The result of protein and mRNA analysis in SH-SYSY cells are shown. All
the protein assays were performed with four distinct biological replicates and at least two
biological repeats for the RNA analysis. (p-values: *<0.05, ** <0.005, *** <0.0005).

FIGS. 14A-14F show a minimal fusion protein functions in cells. FIG. 14A is an
exemplary schematic of PABPC1 and its functional motifs. RRM1-4 are RNA Recognition
Motifs. MLLE is the Mademoiselle domain. FIG. 14B shows AlphaFold predicted model of
dCas13b fusion with the MLLE domain of PABPC1 (amino acids 545-636). FIG. 14C shows a
predicted model of full-length PABPC1 — all residues except amino acids 545-636 have been
hidden post-prediction. FIG. 14D shows a predicted model of full-length dCas13b alone. FIG.
14E shows PyMol alignment of FIGS. 14B-14D. FIG. 14F shows Western blots comparing
tethering of full-length PABPC1 and MLLE domain alone targeting MeCP2 transcripts in

HEK?293 cells.
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FIG. 15 is an exemplary schematic showing haploinsufficiency disorders result when one
copy of a gene is mutated while the other is normal. This mutation ultimately reduces protein
expression by one half, causing a disease state. The mRNA Amplifier targets the messenger RNA

from the normal gene theoretically doubling protein expression to normal amounts.

DETAILED DESCRIPTION

The compositions and methods described herein have a broad range of applications,
providing potential disease modifying therapies for a range of haploinsufficiency disorders.
Haploinsufficiency occurs when one gene allele is inactivated and the amount of gene product
expressed from the remaining active allele is insufficient for proper gene function. A number of
disorders are associated with, or are caused by haploinsufficiency. An example of a
haploinsufficiency disorder is Dravet Syndrome.

In the treatment of haploinsufficiencies, targeting messenger RN A metabolism offers a
novel therapeutic window. Though changes in gene expression are commonly considered to
reflect programmed transcriptional variability. Less commonly considered is that extensive
regulation of messenger RNA expression also occurs during translation. For example, in the
early oocyte, large changes in protein expression occur via coordinated activation/deactivation of
maternally derived mRNA. Likewise, translationally quiescent transcripts are activated upon
synaptic stimulation in neurons. A strong discordance between mRNA levels and protein levels
is also observed in somatic cells, highlighting the prevalence and physiological significance of a
post-transcriptional regulon.

Transcript stability and translation rate are a key feature defining the post-transcriptional
regulon. All transcripts degrade and are translated at unique rates. mRNA stability and
translation are often proportional to gene function; housekeeping genes typically produce long
lived mRNAs that persist in cells for over 24 hours, whereas transiently expressed genes generate
short-lived transcripts that survive on the order of minutes. In part, the cell achieves this vast
repertoire of transcript stabilities and expression though sequence and/or structural elements that
recruit specific positive or negative acting factors. The compositions and methods described
herein, among other things, utilize this mRNA / post transcriptional regulon as a novel disease

modifying treatment for haploinsufficiency disorders such as Dravet Syndrome.
MRNA REGULATION THERAPEUTICS

Described herein are novel molecular therapeutic strategies using posttranscriptional
regulation of mRNA, e.g., SCN1A mRNA, to overcome haploinsufficiency in genetic brain

disorders. The theory of the technology is based on what is termed “A Tethered Function
12
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Approach” or a “Tethered mRNA Amplifier Approach”. In brief, this technology tethers a
specific factor to the 3° untranslated region (3°’UTR) of a target mRNA, thereby changing its
stability and/or translational rate. The approach is commonly used to determine the function of
RNA binding proteins [18, 19].

Proteins and protein complexes that regulate mRNA metabolism possess two activities.
They bind an mRNA specifically, and then elicit some function, that is, regulate mRNA splicing,
transport, localization, translation, or stability. These two activities can often reside in different
proteins in a complex, or in different regions of a single polypeptide. In the majority of instances
involving mRNAs, specific RNA binding activity and function are distinct. In these cases, the
separation of the two activities from one another provides a powerful inroad for a therapeutic
modality. In essence, a functional activity (stripped of its native RNA binding activity) can be
tethered to a new mRNA via a unique RNA binding activity.

In the tethered function assay (e.g., as shown in FIG. 2), to determine the effects of a
protein X on mRNA metabolism, a chimeric protein is expressed in vivo in which protein X is
continuous with a tethering polypeptide (see FIG. 2). The tethering protein is an RNA-binding
protein that recognizes an RNA tag sequence with high specificity and affinity. The effect of the
fusion protein on mRNA metabolism is determined by co-expressing the chimera with an mRNA
reporter (such as lacZ or luciferase) into which a tag RNA sequence has been embedded. The
fusion protein’s effects on mRNA metabolism are assayed by conventional means [e.g., Western
blot, Northern blot, reverse transcriptase polymerase chain reaction (RT-PCR), etc.]. The assay,
however, until now, has only been utilized in model organisms / cell culture to evaluate the
contribution of RNA binding proteins to the post-transcriptional regulation of mRNA. Described
herein, is a novel therapeutic modality, based on tethering, for disease modification, e.g. for
modification of Dravet Syndrome.

Tethered function assays were developed as a tool to dissect the function of unknown
RNA binding protein in the posttranscriptional control of mRNA. The contrived system took
advantage of exogenous RNA binding activities, often of bacteriophage origin (MS2 Coat Protein
and Lamda N-peptide being the most common). The obvious limitation to this approach was that
a corresponding RNA binding element had to be cloned and expressed in a reporter mRNA. The
novel Protein/RNA binding was utilized to “tether” an activity to an mRNA and test its function.
Critically, having the ability to tether a functional activity to ANY mRNA of interest would be
powerful in changing that mRNAs expression pattern. And this approach could be leveraged in
the treatment of haploinsufficiency.

CRISPR-based research tools established a system capable of selective recognition of

RNA molecules. This novel RNA targeting system has enabled the detecting and manipulation of
13



10

15

20

25

30

WO 2023/049707 PCT/US2022/076723

specific RNA using different approaches, such as RNA-knock-down, site-specific RNA editing,
RNA localization, and destruction of toxic RNAs that lead to human neurodegenerative disorders
[20, 21].

In some cases, the mRNA regulon therapy described herein utilize the CRISPR-based
RNA binding approach, providing a precise and advanced technology to target genetic disorders
at the transcript level. The RNA targeting CRISPR-Cas13 has RNA strand specificity and binds
with high affinity; enabling efficient and precise delivery to relevant utilize the mRNA-specific
targeting capacity of Cas13b to tether known factors that enhance mRNA expression to
ameliorate haploinsufficiency (FIG. 15).

HAPLOINSUFFICIENCY DISORDERS AND GENES

In some cases, the haploinsufficiency disorder is selected from 5gsyndrome, Adams-
Oliver syndrome 1, Adams-Oliver syndrome 3, Adams-Oliver syndrome 5, Adams-Oliver
syndrome 6, Alagille syndrome 1, Autoimmune lymphoproliferative syndrome type A,
Autoimmune lymphoproliferative syndrome type V, Autosomal dominant deafness-2A,Brain
malformations with or without urinary tract defects (BRMUTD), Carney complex type
1,CHARGE syndrome, Cleidocranial dysplasia, Currarino syndrome, Denys-Drash
syndrome/Frasier syndrome, Developmental delay, intellectual disability, obesity, and
dysmorphic features(DIDOD), DiGeorge syndrome (TBXI-associated), Dravet syndrome,
Duane-radial raysyndrome, Ehlers-Danlos syndrome (classic-like), Ehlers-Danlos syndrome
(vascular type),Feingold syndrome 1, Frontotemporal lobar degeneration with TDP43 inclusions
(FTLD-TDP),GRN-related, GLUT I deficiency syndrome, Greig cephalopolysyndactyly
syndrome, Hereditary hemorrhagic telangiectasia type 1, Holoprosencephaly 3,
Holoprosencephaly 4,Holoprosencephaly 5, Holt-Oram syndrome, Hypoparathyroidism,
sensorineural deafness, andrenal disease (HDR), Kleefstra syndrome 1, Klippel-Trenaunay
syndrome (AAGF-related), Leri-Weill dyschondrosteosis, Marfan syndrome, Mental retardation
and distinctive facial features with or without cardiac defects (MRFACD), Mental retardation,
autosomal dominant 1, Mental retardation, autosomal dominant 19, Mental retardation,
autosomal dominant 29, Nail-patella syndrome (NPS), Phelan-McDermid syndrome, Pitt-
Hopkins syndrome, Primary pulmonary hypertension 1, Rett syndrome (congenital variant),
Smith-Magenis syndrome (RAII associated), Sotos syndrome 1, Sotos syndrome 2, Stickler
syndrome type I, Supravalvular aorticstenosis, SYNGAPI-related intellectual disability, Treacher
Collins syndrome, Trichorhinophalangeal syndrome type I, Ulnar-mammary syndrome, van der

Woude syndromel, Waardenburg syndrome type 1, W aardenburg syndrome type 2A, and
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Waardenburg syndrometype 4C. In some cases, the haploinsufficient disorder is Dravet

In some cases, the haploinsufficient gene is selected from AGGEFT, ARHGAP31, BMPR?,
CHD7, COL2AI, COL3Al, CTLA4, CTNNBI, DLL4, EHMTI, ELN,ENG, FAS, FBNI, FOXGI,
GATA3, GLI3, GRN, IRF6, JAGI, KCNQ4, LMXIB, MBD5MED 131, MITF, MNXI, MYCN,

NFIA, NFIX, NOTCH!, NSDI, PAX3, PHIP, PRKARIA,RAil, RBPJ, RPS14, RUNX2, SALLA4,
SCNIA, SETBPI, SHANK 3, SHH, SHOX,SLC2Al/GLUT I, SOXI0, SYNGAPI, TBXI, TBX3, TBX3,

TCF4, TCOFI, TGIFI, TNXB,TRPSI, WTI, ZIC2, and combinations thereof. In some cases

embodiments, the haploinsufficient gene is SCNIA.

In some cases, the combination of haploinsufficiency disorder and haploinsufficient gene

combination is a combination shown in Table 1.

Table 1. Haploinsufficiency disorders and genes.

Haploinsufficiency Disorder Haploinsufficient
Gene

5¢-syndrome RPS14
Adams-Oliver syndrome | ARHGAP31
Adams-Oliver syndrome 3 RBPJ
Adams-Oliver syndrome 5 NOTCHI1
Adams-Oliver syndrome 6 DLL4
Alagille syndrome I JAGI
Autoimmune lymphoproliferative syndrome type TA FAS
Autoimmune lymphoproliferative syndrome type V CTLA4
Autosomal dominant deafness-2A KCNQ4
Brain malformations with or without urinary tract defects (BRMUTD) NFIA
Carney complex type 1 PRKARIA
CHARGE syndrome CHD7
Cleidocranial dysplasia RUNX2
Currarino syndrome MNXI
Denys-Drash syndrome/ Frasier syndrome WTI
Developmental delay, intellectual PHIP
disability, obesity, and dysmorphic features (DIDOD)
DiGeorge syndrome (TBXI-associated) TBXI
Dravet syndrome SCNIA
Duane-radial ray syndrome SALL4
Ehlers-Danlos syndrome (classic-like) TNXB
Ehlers Danlos syndrome (vascular type) COL3Al
Feingold syndrome 1 MYCN
Frontotemporal lobar degeneration with TDP43 inclusions (FTLD-TDP), | GRN
GRN-related
GLUT]1 deficiency syndrome SLC2AI
Greig cephalopolysyndactyly syndrome GLI3
Hereditary hemorrhagic telangiectasia type 1 ENG
Holoprosencephaly 3 SHH
Holoprosencephaly 4 TGIFI
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Haploinsufficiency Disorder Haploinsufficient
Gene
Holoprosencephaly 5 ZI1C2
Holt-Oram syndrome TBX5
Hypoparathyroidism, sensorineural deafness, and renal disease (HDR) GATA3
Kleefstra syndrome 1 EHMTI
Klippel-Trenaunay syndrome (AAGF-related) AGGFI]
Leri-Weill dyschondrosteosis SHOX
Marfan syndrome FBNI
Mental retardation and distinctive facial features with or without cardiac | MED13L
defects (MRFACD)
Mental retardation, autosomal dominant 1 MBDS5
Mental retardation, autosomal dominant 19 CTNNBI
Mental retardation, autosomal dominant 29 SETBPI
Nail-patella syndrome (NPS) LMXIB
Phelan-McDermid syndrome SHANK3
Pitt-Hopkins syndrome TCF4
Primary pulmonary hypertension 1 BMPR2
Rett syndrome (congenital variant) FOXGI
Smith-Magenis syndrome (RAll-associated) RAIl
Sotos syndrome 1 NSDI
Sotos syndrome 2 NFIX
Stickler syndrome type 1 COL2Al
Supravalvular aortic stenosis ELN
SYNGAPI-related intellectual disability SYNGAPI
Treacher Collins syndrome TCOFI]
Trichorhinophalangeal syndrome type I TRPSI
Ulnar-mammary syndrome TBX3
van der Woude syndrome 1 IRF6
Waardenburg syndrome type 1 PAX3
Waardenburg syndrome type 2A MITF
Waardenburg syndrome type 4C SOX10

CNS Haploinsufficiency Disorders

In some cases, the haploinsufficiency disorder is a CNS haploinsufficiency disorder. In

some cases, the haploinsufficiency disorder is selected from the group consisting of episodic

ataxia, familial hemiplegia migraine, CDKLS5 deficiency disorder, CHD2 myoclonic

encephalopathy, familial focal epilepsy with variable loci, FOXG1 syndrome, benign familial

neonatal seizures, Rett syndrome, Dravat syndrome, SCN2A-epileptic encephalopathy, SCN2A-

developmental encephalopathy, SCN8A-epileptic encephalopathy, SC8 A familial infantile

epilepsy, early infantile epileptic encephalopathy, myoclonic-atonic epilepsy, early infantile

epileptic encephalopathy, SYNGAP1-related intellectual disability, tuberous sclerosis, Lennox-

Gastaut Syndrome, FoxG1 syndrome, KCNQ2-related epileptic encephalopathy, PCDH19-

related epilepsy, SLC6A1-related myoclonic-astatic epilepsy, STXBP1-related epileptic

encephalopathy, SYNGAP1 syndrome, and combinations thereof.
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In some cases, the haploinsufficiency gene is selected from the group consisting of
SCN1A4, SCN24, SCN8A, SCN12A45, SPTANI, CDKL5, CHD2, FOXGI, KCNQ2, PCDHI9,
SLC6A1, STXBP1, SYNGAPI1, CACNAIA, DEPDCS, MECP2, TSCI, TSC2, and combinations

thereof.

In some cases, the combination of haploinsufficiency disorder and haploinsufficient gene

combination 1s a combination shown in Table 2

Table 2. CNS haploinsufficiency disorders and genes

Haploinsufficiency Disorder

Haploinsufficient Gene

Episodic ataxia, Familial hemiplegia migraine CACNAITA
CDKLS5 deficiency disorder CDKL5
CHD2 myoclonic encephalopathy CHD2
Lennox-Gastaut Syndrome CHD2
Familial focal epilepsy with variable loci DEPDC5
FOXGI syndrome FOXGI1
Benign familial neonatal seizures KCNQ2
Rett syndrome MECP2
Dravet syndrome SCNI1A
SCN2A-epileptic encephalopathy SCN2A
SCN2A-developmental encephalopathy SCN2A
SCNS8 A-epileptic encephalopathy SCNSA
SCN8A familial infantile epilepsy SCNSA
Early infantile epileptic encephalopathy SLCI12A5
Myoclonic-atonic epiplepsy SLC6A1
Early infantile epileptic encephalopathy SPTANI
SYNGAPI -related intellectual disability SYNGAP1
Tuberous sclerosis TSC1
Tuberous sclerosis TSC2
KCNQ2-related epileptic encephalopathy KCNQ2
SLC6A1-related myoclonic-astatic epilepsy SLC6A1
STXBPI1-related epileptic encephalopathy STXBPI
SYNGAPI syndrome SYNGAPI

SCNIA

SCNI1A (NCBI Gene ID: 6323; RefSeq NG _011906.1) encodes a sodium voltage-gated

channel alpha subunit 1. Its transcripts and protein isoforms shown in Table 3.

FIG. 1 is a schematic showing SCN1A topology and premature-termination codons

(PTC).
Table 3. SCN1A transcripts and isoforms
NCBI transcript Transc | SEQID NCBI protein Isoform | SEQID
accession ript # NO: accession # NO:
NR 148667.2 16 SEQ ID
NO: 1
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NCBI transcript Transc | SEQID NCBI protein Isoform | SEQID
accession ript # NO: accession # NO:
XR 0017388841 X2 SEQID
NO: 2
XR 001738883.1 X1 SEQID
NO: 3

NM_001353949.2 6 SEQID NP _001340878.1 2 SEQID
NO: 4 NO: 21
NM_001353958.2 13 SEQID NP _001340887.1 3 SEQID
NO: 5 NO: 20
NM_001353950.2 7 SEQID NP _001340879.1 2 SEQID
NO: 6 NO: 21
NM_001202435.3 4 SEQID NP _001189364.1 1 SEQID
NO: 7 NO: 19
NM_001353955.2 11 SEQID NP _001340884.1 4 SEQID
NO: 8 NO: 22
NM_001353957.2 12 SEQID NP _001340886.1 3 SEQID
NO: 9 NO: 20
NM_001353951.2 8 SEQID NP _001340880.1 2 SEQID
NO: 10 NO: 21
NM_001353948.2 5 SEQID NP _001340877.1 1 SEQID
NO: 11 NO: 19
NM_001353960.2 14 SEQID NP _001340889.1 5 SEQID
NO: 12 NO: 23
NM_001353954.2 10 SEQID NP _001340883.1 4 SEQID
NO: 13 NO: 22
NM_001165964.3 3 SEQID NP _001159436.1 3 SEQID
NO: 14 NO: 20
NM_001353952.2 9 SEQID NP _001340881.1 2 SEQID
NO: 15 NO: 21
NM_001353961.2 15 SEQID NP_001340890.1 6 SEQID
NO: 16 NO: 24
NM_006920.6 2 SEQID NP _008851.3 2 SEQID
NO: 17 NO: 21
NM_001165963.4 1 SEQID NP _001159435.1 1 SEQID
NO: 18 NO: 19

Mutations in SCN1A that are associated with Dravat Syndrome are shown in Table 4.

Table 4. Mutations in SCN1A associated with Dravat Syndrome

Position(s) in | Description
SEQ ID NO: 19
17 Missing in DRVT.
58 G — Vin DRVT.
61 L — Fin DRVT.
63 F — L in DRVT. Corresponds to variant dbSNP:rs121917907
68 I — T in DRVT; borderline phenotype. Corresponds to
variant dbSNP:1s758871507
78 E — D in DRVT. Corresponds to variant dbSNP:rs121917933
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Position(s) in | Description
SEQ ID NO: 19
79 D — H in DRVT; borderline phenotype. Corresponds to
variant dbSNP:1s121917982
79 D — Nin DRVT. Corresponds to variant dbSNP:rs121917982
84 Y — Cin DRVT. 5 Publications Corresponds to
variant dbSNP:15121917964
90 F — Sin DRVT and ICEGTC. Corresponds to
variant dbSNP:rs121918733
91 I — Tin DRVT. Corresponds to variant dbSNP:rs121918734
98 A — Pin DRVT.
101 R — Qin DRVT and ICEGTC. 8 Publications Corresponds to
variant dbSNP:1s121917918
101 R — Win DRVT. Corresponds to variant dbSNP:rs121917965.
103 S — Gin DRVT. Corresponds to variant dbSNP:rs121918743
105 T —Tin DRVT. Corresponds to variant dbSNP:1s796053089
108 L — Rin DRVT.
112 T —T1in DRVT. Corresponds to variant dbSNP:rs121918745
113 P — Tin DRVT. Corresponds to variant dbSNP:1s794726711
118 R — Sin DRVT. Corresponds to variant dbSNP:rs121917959
124 I — Nin DRVT. Corresponds to variant dbSNP:rs121918761
127 H — D in DRVT; borderline phenotype. Corresponds to
variant dbSNP:15148442069
162 T — Pin DRVT. Corresponds to variant dbSNP:rs121917934
171 I — Kin DRVT. Corresponds to variant dbSNP:rs121918766
171 I — Rin DRVT.
175 A — Tin DRVT. Corresponds to variant dbSNP:rs121918767
175 A — Vin DRVT.
177 G — E in DRVT; results in a non-functional channel. Corresponds to
variant dbSNP:1s121918770
179 C — Rin DRVT.
190 W — Rin DRVT. Corresponds to variant dbSNP:rs121918773
191 N — K in DRVT.
191 N — Y in DRVT. Corresponds to variant dbSNP:rs121918762
194 D — Gin DRVT.
194 D — Nin DRVT. Corresponds to variant dbSNP:rs121917935
199 T — R in DRVT; borderline phenotype with spike wave
activity.  Corresponds to variant dbSNP:rs121917983
217 T — Kin DRVT. Corresponds to variant dbSNP:1s121917936
223 A — Ein DRVT.
226 T — M in DRVT; borderline phenotype; also found in a patient with
cryptogenic generalized epilepsy. Corresponds to
variant dbSNP:1s121917984
226 T — Rin DRVT. Corresponds to variant dbSNP:1s121917984
227 I — S in DRVT; borderline phenotype with spike wave activity in some
patients; results in a non-functional channel. Corresponds to
variant dbSNP:1s121917937
227 I — Tin DRVT.
228 S — Pin DRVT. Corresponds to variant dbSNP:rs1057519530
232 G — Sin DRVT.
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Position(s) in | Description
SEQ ID NO: 19

233 L — Rin DRVT.

239 A — T in DRVT; borderline phenotype with spike wave activity in some
patients. Corresponds to variant dbSNP:rs121917985

239 A — Vin DRVT. Corresponds to variant dbSNP:rs121917909

243 S — Y in DRVT. Corresponds to variant dbSNP:rs794726755

252 I — Nin DRVT. Corresponds to variant dbSNP:rs121918780

259 S — Rin DRVT. Corresponds to variant dbSNP:rs121918735

265 G — W in DRVT. Corresponds to variant dbSNP:rs121918749

277 C — Rin DRVT.

280 W — Cin DRVT.

280 W — Rin DRVT. Corresponds to variant dbSNP:rs121917938

281 P — Ain DRVT.

281 P — Lin DRVT. Corresponds to variant dbSNP:1s796052964

281 P — S in DRVT.

289 E — Vin DRVT.

297 T —T1in DRVT. Corresponds to variant dbSNP:rs121918771

322 R — Iin DRVT. Corresponds to variant dbSNP:rs121917928

340 S — Fin DRVT.

342 A — Vin DRVT. Corresponds to variant dbSNP:1s794726797

343 G — D in DRVT. Corresponds to variant dbSNP:rs121918753

345 C — Rin DRVT. Corresponds to variant dbSNP:rs794726782

351 C — Win DRVT.

355 G — D in DRVT.

356 R — Gin DRVT. Corresponds to variant dbSNP:rs121917920

357 N — Iin DRVT.

358 P — Tin DRVT. Corresponds to variant dbSNP:rs121917923

359 N — Sin DRVT and ICEGTC. Corresponds to
variant dbSNP:1s794726713

363 T — Pin DRVT. Corresponds to variant dbSNP:rs1131691465

363 T — Rin DRVT.

366 D — Ein DRVT. Corresponds to variant dbSNP:rs121917958

378 L — Qin DRVT.

379 M — R in DRVT.

383 F — Lin DRVT. Corresponds to variant dbSNP:rs121917939

384 W — R in DRVT; borderline phenotype. Corresponds to
variant dbSNP:rs1057523858

393 R — C in DRVT; also in a patient with myoclonic astatic
epilepsy. Corresponds to variant dbSNP:rs121917929

393 R — H in DRVT and ICEGTC:; results in a non-functional
channel. Corresponds to variant dbSNP:rs121917927

393 R — S in DRVT. Corresponds to variant dbSNP:rs121917929

400 M — V in DRVT,

400 Missing in DRVT.

403 F — L in DRVT. Corresponds to variant dbSNP:rs121917966

403 F — Vin DRVT.

406 V — Fin DRVT. Corresponds to variant dbSNP:rs121918768

409 L — W in DRVT.

413 Y — Nin DRVT. Corresponds to variant dbSNP:rs121917967
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Position(s) in | Description
SEQ ID NO: 19

426 Y — Cin DRVT. Corresponds to variant dbSNP:rs796052973

426 Y — N in DRVT; results in decreased peak current densities; causes a
negative shift in the half-maximal steady-state inactivation and delayed
recovery from fast inactivation. Corresponds to
variant dbSNP:1s121917940

450 — 2009 Missing in DRVT.

528 S — Fin DRVT.

626 S — Gin DRVT; also found in a patient with cryptogenic generalized
epilepsy. Corresponds to variant dbSNP:rs121917990

674 D — Gin DRVT.

762 N — D in DRVT.

783 L — Pin DRVT. Corresponds to variant dbSNP:rs121917968

785 M — T in DRVT. Corresponds to variant dbSNP:rs796053095

812 T — 1in DRVT; borderline phenotype.

812 T — Rin DRVT. Corresponds to variant dbSNP:rs121917941

842 L — Rin DRVT.

843 S — Rin DRVT.

846 E — Kin DRVT. Corresponds to variant dbSNP:rs121917942

854 — 855 Missing in DRVT.

859 R — C in GEFS+2 and DRVT; causes a positive shift in the voltage
dependence of channel activation, slower recovery from slow inactivation
and lower levels of current compared with the wild-type
channel. Corresponds to variant dbSNP:rs121918784

862 R — Qin DRVT. Corresponds to variant dbSNP:rs121918785

865 R — Gin DRVT,; results in impaired channel fast inactivation and
significantly increased persistent current.

875 T — Kin DRVT. Corresponds to variant dbSNP:rs121918623

875 T — M in GEFS+2 and DRVT; borderline phenotype. Corresponds to
variant dbSNP:rs121918623

876 L —1in DRVT.

890 L — Pin DRVT. Corresponds to variant dbSNP:rs1553541473

896 V — F in DRVT; borderline phenotype.

896 V — L in DRVT.

902 F — Cin DRVT. Corresponds to variant dbSNP:rs121918787

927 C — Fin DRVT. Corresponds to variant dbSNP:rs794726811

931 R — Cin DRVT. Corresponds to variant dbSNP:rs121918788

932 W — Cin DRVT.

933 H— Pin DRVT.

934 M — I in DRVT. Corresponds to variant dbSNP:rs121918774

939 H — P in DRVT: unknown pathological significance.

939 H — Q in DRVT; results in a non-functional channel. Corresponds to
variant dbSNP:rs121918795

939 H — Y in DRVT. Corresponds to variant dbSNP:rs121918736

940 S — Fin DRVT. Corresponds to variant dbSNP:rs1057521080

942 L — Pin DRVT. Corresponds to variant dbSNP:rs121917943

943 I — Nin DRVT.

944 V — Ain DRVT and ICEGTC. Corresponds to

variant dbSNP:rs121917969
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Position(s) in | Description
SEQ ID NO: 19

944 V — Ein DRVT.

945 F — L in DRVT. Corresponds to variant dbSNP:rs121917970

946 R — C in DRVT; loss-of-function mutation resulting in complete absence
of sodium current. Corresponds to variant dbSNP:rs121918775

946 R — Hin DRVT and GEFS+2; GEFS+2 phenotype consists of partial
epilepsy with antecedent febrile seizures and seizure aggravation by
antiepileptic drugs; loss-of-function mutation resulting in complete absence
of sodium current. Corresponds to variant dbSNP:rs121917971

946 R — Sin DRVT. Corresponds to variant dbSNP:rs121918775

949 C — Sin DRVT.

949 C — Y in DRVT.

950 G — Ein DRVT. Corresponds to variant dbSNP:rs121917972

950 G — R in DRVT.

952 W — Gin DRVT. Corresponds to variant dbSNP:rs121918737

954 E — Kin DRVT. Corresponds to variant dbSNP:rs121918786

956 M — K in DRVT.

957 W — L in DRVT. Corresponds to variant dbSNP:rs121917917

959 C — R in DRVT; results in a non-functional channel. Corresponds to
variant dbSNP:rs121918796

960 M — V.in DRVT. Corresponds to variant dbSNP:rs121918750

973 M — K in DRVT.

976 M — Iin DRVT and GEFS+2.

979 G — Vin DRVT.

985 N —Iin DRVT. Corresponds to variant dbSNP:rs121918747

986 L — F in DRVT; complete loss of function. Corresponds to
variant dbSNP:rs121918625

986 L — Pin DRVT.

987 F — L in DRVT.

993 S — R in DRVT; borderline phenotype.

998 D — Gin DRVT. Corresponds to variant dbSNP:rs1484321812

999 — 1000 NL — LIS in DRVT.

1068 E — Kin DRVT.

1207 L — Pin DRVT. Corresponds to variant dbSNP:rs121917963

1208 R — K in DRVT. Corresponds to variant dbSNP:rs1559149025

1210 T — Kin DRVT. Corresponds to variant dbSNP:rs121918738

1221 E — Kin DRVT.

1230 L — Fin DRVT and GEFS+2.

1231 S — Rin DRVT. Corresponds to variant dbSNP:rs121918746

1231 S — Tin DRVT. Corresponds to variant dbSNP:rs121918800

1233 G — Rin DRVT. Corresponds to variant dbSNP:rs121917911

1238 E — D in DRVT. Corresponds to variant dbSNP:rs121917973

1239 D — Gin DRVT.

1239 D — Y in DRVT.

1245 R — Qin DRVT. Corresponds to variant dbSNP:rs121917912

1255 A — Din DRVT.

1260 T — P in DRVT. Corresponds to variant dbSNP:rs121918739

1263 F — L in DRVT. Corresponds to variant dbSNP:rs121918752

1265 L — Pin DRVT. Corresponds to variant dbSNP:rs121918794
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Position(s) in | Description
SEQ ID NO: 19
1266 E — Ain DRVT.
1275 G — V.in DRVT.
1284 — 2009 Missing in DRVT. Add BLAST
1284 W — Sin DRVT.
1287 L — P in DRVT. Corresponds to variant dbSNP:rs121918740
1288 D — Nin DRVT.
1289 Missing in DRVT; results in a non-functional channel. 3 Publications
1316 R — Gin DRVT.
1316 R — S in DRVT.
1320 A — V in DRVT; borderline phenotype.
1326 A — P in DRVT. Corresponds to variant dbSNP:rs121918803
1328 S — P in ICEGTC and DRVT.
1335 V — M in DRVT. Corresponds to variant dbSNP:rs121917960
1339 A — V. in DRVT. Corresponds to variant dbSNP:1s794726789
1344 I - Min DRVT.
1345 P — L in DRVT.
1350 V — Gin DRVT.
1355 L — Pin DRVT. Corresponds to variant dbSNP:rs121918776
1358 W — Rin DRVT.
1358 W — S in DRVT. Corresponds to variant dbSNP:rs121917961
1367 N — K in DRVT. Corresponds to variant dbSNP:rs121918760
1370 A — P in DRVT; borderline phenotype.
1378 N — Hin DRVT,
1378 N — T in DRVT. Corresponds to variant dbSNP:rs1131691775
1385 F — Vin DRVT.
1390 V — M in DRVT; some patients have a borderline DRVT
phenotype. Corresponds to variant dbSNP:rs121917986
1391 N — S in DRVT. Corresponds to variant dbSNP:rs1553525062
1393 H — P in DRVT; borderline phenotype.
1394 T —1in DRVT.
1396 C — G in DRVT; some patients have a borderline DRVT
phenotype. Corresponds to variant dbSNP:rs121917987
1396 C =Y in DRVT.
1414 N — Y in DRVT. Corresponds to variant dbSNP:rs121917925
1416 D — Gin DRVT,
1417 N — S in DRVT.
1418 V — Gin DRVT.
1422 Y — Cin DRVT. Corresponds to variant dbSNP:rs121917913
1423 L — Fin DRVT.
1426 L — Rin DRVT. Corresponds to variant dbSNP:rs121917944
1427 Q —Pin DRVT.
1429 Missing in DRVT.
1431 F — 1in DRVT.
1433 G — E in DRVT. Corresponds to variant dbSNP:rs121918741
1433 G — R in DRVT. Corresponds to variant dbSNP:rs121917908
1433 G — V.in DRVT.
1434 W — Rin DRVT. Corresponds to variant dbSNP:rs121918789
1437 I — Min DRVT.
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Position(s) in | Description
SEQ ID NO: 19

1441 A — P in DRVT. Corresponds to variant dbSNP:1s121917974

1450 Q — Kin DRVT. Corresponds to variant dbSNP:rs121918806

1450 Q — Rin DRVT. Corresponds to variant dbSNP:rs121918790

1451 P — L in DRVT. Corresponds to variant dbSNP:rs121917945

1451 P — Sin DRVT.

1453 Y — C in DRVT; borderline phenotype.

1454 E — Kin DRVT. Corresponds to variant dbSNP:rs1553522472

1461 L — Iin DRVT. Corresponds to variant dbSNP:rs121918772

1462 Y — Cin DRVT. Corresponds to variant dbSNP:rs121917962

1462 Y — Hin DRVT and ICEGTC; borderline DRVT
phenotype. Corresponds to variant dbSNP:rs1559119345

1463 F — S in DRVT. Corresponds to variant dbSNP:rs121917946

1470 G — W in DRVT. Corresponds to variant dbSNP:rs121917924

1472 F — S in DRVT; borderline phenotype.

1473 Missing in DRVT.

1475 L — S in DRVT. Corresponds to variant dbSNP:1s121917947

1476 N — K in DRVT; borderline phenotype.

1483 Missing in DRVT.

1484 D — Gin DRVT.

1485 N — Y in DRVT,

1503 E — K in DRVT; borderline phenotype. 3 Publications

1503 Missing in DRVT; borderline phenotype.

1514 L — Sin DRVT. Corresponds to variant dbSNP:rs121918764

1538 V — 1in DRVT. Corresponds to variant dbSNP:rs780360360

1544 D — A in DRVT.

1544 D — Gin DRVT.

1545 I — Vin DRVT. Corresponds to variant dbSNP:rs121917975

1555 M — R in DRVT.

1559 Missing in DRVT.

1561 E — Kin DRVT.

1579 V — E in DRVT.

1586 G — Ein DRVT. Corresponds to variant dbSNP:rs121918742

1588 C — Rin DRVT. Corresponds to variant dbSNP:rs121917919

1592 L — H in DRVT; borderline phenotype.

1592 L — P in DRVT.

1596 R — C in DRVT; also found in a patient with cryptogenic focal
epilepsy. Corresponds to variant dbSNP:rs121917993

1596 R — L in DRVT.

1605 N —Iin DRVT. Corresponds to variant dbSNP:rs1057519533

1605 N — S in DRVT; borderline phenotype.

1608 D — Gin DRVT.

1608 D — Y in DRVT. Corresponds to variant dbSNP:rs121917915

1612 V — 1in DRVT. Corresponds to variant dbSNP:rs121918808

1630 V — L in DRVT; borderline phenotype in some patients. Corresponds to
variant dbSNP:1s121917914

1630 V — M in DRVT. Corresponds to variant dbSNP:rs121917914

1637 V — E in DRVT; also found in a child with febrile status epilepticus who
developed liver failure. Corresponds to variant dbSNP:rs121918810
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SEQ ID NO: 19
1638 I — Nin DRVT. Corresponds to variant dbSNP:rs1057521079
1638 I — Tin DRVT,; also found in a patient with an unclassified form of
epilepsy.
1639 R — Gin DRVT.
1642 R — S in DRVT. Corresponds to variant dbSNP:rs1131691581
1645 R — Qin DRVT. Corresponds to variant dbSNP:rs121917976
1648 R — Cin DRVT. Corresponds to variant dbSNP:rs121918791
1648 R — H in GEFS+2 and DRVT. Corresponds to
variant dbSNP:rs121918622
1653 A — E in DRVT; borderline phenotype.
1658 T — M in DRVT. Corresponds to variant dbSNP:rs121917922
1658 T — Rin DRVT. Corresponds to variant dbSNP:1s121917922
1660 L — Pin DRVT. Corresponds to variant dbSNP:rs1131691675
1661 F — S in DRVT. Corresponds to variant dbSNP:rs121918797
1662 A — V in DRVT; borderline phenotype. Corresponds to
variant dbSNP:rs794726839
1664 M — K in DRVT. Corresponds to variant dbSNP:rs121918765
1667 L — P in DRVT. Corresponds to variant dbSNP:rs1131691774
1668 P — Ain DRVT. Corresponds to variant dbSNP:rs121917948
1668 P — L in DRVT; borderline phenotype.
1672 N —1in DRVT.
1673 I — Tin DRVT.
1674 G — Rin DRVT. Corresponds to variant dbSNP:rs121918792
1675 L — Rin DRVT.
1677 L — Fin DRVT.
1683 I — Tin DRVT; borderline phenotype.
1684 Y — D in DRVT.
1685 A — D in DRVT. Corresponds to variant dbSNP:rs121918744
1688 G — W in DRVT.
1692 F — S in DRVT. Corresponds to variant dbSNP:rs121918778
1694 Y — Cin DRVT. Corresponds to variant dbSNP:rs121918777
1707 F — V in DRVT. Corresponds to variant dbSNP:rs121917977
1713 S — Nin DRVT. Corresponds to variant dbSNP:rs121918816
1714 M — K in DRVT.
1714 M — R in DRVT. Corresponds to variant dbSNP:rs121917949
1716 C — Rin DRVT. Corresponds to variant dbSNP:rs121917926
1721 T — Rin DRVT. Corresponds to variant dbSNP:rs121917978
1725 G — Cin DRVT.
1726 W — Rin DRVT. Corresponds to variant dbSNP:rs121917979
1727 D — Gin DRVT.
1741 C — Rin DRVT.
1749 G — E in DRVT. Corresponds to variant dbSNP:rs121918798
1756 C — Gin DRVT. Corresponds to variant dbSNP:rs121918809
1762 G — E in DRVT. Corresponds to variant dbSNP:rs121917950
1763 I — Nin DRVT.
1766 Missing in DRVT.
1770 I — Fin DRVT.
1770 I — Nin DRVT.
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Position(s) in | Description
SEQ ID NO: 19
1770 I — Tin DRVT; borderline phenotype.
1771 I — F in DRVT; borderline phenotype; also found in a patient with focal
epilepsy.
1771 I — Nin DRVT.
1773 S — F in DRVT. Corresponds to variant dbSNP:rs121917951
1780 M — T in DRVT. Corresponds to variant dbSNP:rs121917952
1781 Y — Cin DRVT and ICEGTC. Corresponds to
variant dbSNP:1s121918779
1781 Y — Hin DRVT.
1782 I — Min DRVT. Corresponds to variant dbSNP:rs121918763
1782 I — Sin DRVT.
1783 A — T in DRVT. Corresponds to variant dbSNP:rs121917980
1783 A — V in DRVT. Corresponds to variant dbSNP:rs121917921
1787 E — Kin DRVT. Corresponds to variant dbSNP:rs121917916
1788 N — K in DRVT; unknown pathological significance. Corresponds to
variant dbSNP:rs1381184010
1792 A — Tin DRVT.
1807 — 1810 Missing in DRVT.
1808 F — 1in DRVT.
1812 — 1815 WEKF — C in DRVT.
1812 W — G in DRVT. Corresponds to variant dbSNP:rs121918751
1812 W — S in DRVT,
1813 — 1815 Missing in DRVT.
1831 F — S in DRVT. Corresponds to variant dbSNP:rs121918748
1832 A — Pin DRVT.
1835 L — F in DRVT.
1852 M — K in DRVT,
1855 P — L in DRVT. Corresponds to variant dbSNP:rs1057517958
1880 G — E in DRVT. Corresponds to variant dbSNP:rs201905405
1881 E — D in DRVT. Corresponds to variant dbSNP:rs121918804
1909 T — Iin DRVT,; functional channel displaying decreased peak current
densities but increased persistent current. Corresponds to
variant dbSNP:rs121918793
1909 Missing in DRVT. Corresponds to variant dbSNP:1s1553519902
1922 I — Tin DRVT. Corresponds to variant dbSNP:rs121917981
1927 R — 11Q in DRVT.
MECP2

MECP2 (NCBI Gene ID: 4204; RefSeq NG _007107.3 ) encodes a methyl-CpG binding

protein 2. Its transcripts and protein isoforms are shown in Table 5.

Table 5. MECP2 transcripts and isoforms

NCBI transcript Transc | SEQID NCBI protein Isoform | SEQID

accession ript # NO: accession # NO:
NM_001386139.1 10 SEQID NP _001373068.1 4 SEQID
NO: 25 NO: 39
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NCBI transcript Transc | SEQID NCBI protein Isoform | SEQID
accession ript # NO: accession # NO:
NM _001110792.2 2 SEQ ID NP_001104262.1 2 SEQID
NO: 26 NO: 37
NM_001369393.2 6 SEQ ID NP_001356322.1 3 SEQID
NO: 27 NO: 38
NM 001386138.1 9 SEQ ID NP_001373067.1 4 SEQID
NO: 28 NO: 39
NM_004992.4 1 SEQ ID NP_004983.1 1 SEQID
NO: 29 NO: 40
NM 001386137.1 8 SEQ ID NP_001373066.1 4 SEQID
NO: 30 NO: 39
NM_001369392.2 5 SEQ ID NP_001356321.1 3 SEQID
NO: 31 NO: 38
NM_001369391.2 4 SEQ ID NP_001356320.1 3 SEQID
NO: 32 NO: 38
NM _001316337.2 3 SEQ ID NP_001303266.1 3 SEQID
NO: 33 NO: 38
NM_001369394.2 7 SEQ ID NP_001356323.1 3 SEQID
NO: 34 NO: 38
XM _024452383.1 X1 SEQ ID XP 024308151.1 X1 SEQ ID
NO: 35 NO: 41
XM _011531166.2 X3 SEQ ID XP 011529468.1 X1
NO: 36
Mutations in MECP2 associated with Rett disease are shown in Table 6.
Table 6. Mutations in MECP2 associated with Rett disease.
Position(s) in
SEQ ID NO: Description
40
10 E — Qin RTT. Corresponds to variant dbSNP:rs61754421 .
97 D — E in RTT. Corresponds to variant dbSNP:rs61754449 .
97 D — Y in RTT. Corresponds to variant dbSNP:rs61754448 .
100 L — Rin RTT. Corresponds to variant dbSNP:1s61754451 .
100 L — Vin RTT. Corresponds to variant dbSNP:rs28935168 .
101 P — Hin RTT. Corresponds to variant dbSNP:1s61754453 .
101 P — L in RTT. Corresponds to variant dbSNP:rs61754453 .
101 P — R in RTT; also in a patient with Angelman syndrome and some typical
RTT features. Corresponds to variant dbSNP:rs61754453 .
101 P — Sin RTT. Corresponds to variant dbSNP:rs61754452 .
101 P — Tin RTT.
106 R — Qin RTT. Corresponds to variant dbSNP:rs61754457 .
106 R — Win RTT. 1 Corresponds to variant dbSNP:1s28934907 .
111 R — Gin RTT. Corresponds to variant dbSNP:rs61754459 .
120 Y — D in RTT. Corresponds to variant dbSNP:rs267608454 .
124 L — Fin RTT. Corresponds to variant dbSNP:rs61755763 .
128 Q — P in RTT. Corresponds to variant dbSNP:rs61748383 .
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133 R — C in RTT; impairs interaction with ATRX and abolishes ATRX
recruitment to heterochromatin. Corresponds to variant dbSNP:rs28934904 .

133 R — Hin RTT. Corresponds to variant dbSNP:rs61748389 .

134 S — Cin RTT. Corresponds to variant dbSNP:rs61748390 .

135 K — E in RTT. Corresponds to variant dbSNP:rs61748391 .

152 P — Rin RTT. Corresponds to variant dbSNP:rs61748404 .

155 F — Iin RTT. Corresponds to variant dbSNP:rs61748406 .

155 F — S in RTT. Corresponds to variant dbSNP:rs28934905 .

156 D — G in RTT. Corresponds to variant dbSNP:rs61748407 .

158 T — A in RTT. Corresponds to variant dbSNP:rs61748411 .

158 T — M in RTT. Corresponds to variant dbSNP:rs28934906 .

161 G — V. in RTT. Corresponds to variant dbSNP:rs61748417 .

210 K —1in RTT. Corresponds to variant dbSNP:rs61749730 .

225 P — Rin RTT. Corresponds to variant dbSNP:rs61749715 .

270 — 486 Missing in RTT. Add BLAST

302 P — Ain RTT. Corresponds to variant dbSNP:rs61751373 .

302 P — Hin RTT. Corresponds to variant dbSNP:1s61749723 .

302 P — L in RTT. Corresponds to variant dbSNP:rs61749723 .

302 P — R in RTT. Corresponds to variant dbSNP:rs61749723 .

305 K — R in RTT; abolishes interaction with TBL1X. Corresponds to
variant dbSNP:rs61751441 .

306 R — C in RTT; abolishes interaction with TBL1X and
TBL1XR1. Corresponds to variant dbSNP:rs28935468 .

306 R — Hin RTT. Corresponds to variant dbSNP:rs61751443 .

322 P — Ain RTT. Corresponds to variant dbSNP:rs61751449 .

322 P — L in RTT. Corresponds to variant dbSNP:rs61751450 .

344 R — W in RTT. Corresponds to variant dbSNP:rs61752361 .

388 P — S in RTT; unknown pathological significance. Corresponds to
variant dbSNP:rs61753000 .

FUSION PROTEINS

Described herein are non-naturally occurring or engineered fusion proteins comprising an
RNA effector protein and a regulation moiety, as well as variants and mutants thereof.

In some cases, the RNA effector protein amino acid sequence is N-terminal to the
regulation moiety amino acid sequence. In some cases, the RNA effector protein amino acid
sequence is C-terminal to the regulation protein amino acid sequence. In some cases, the RNA
effector protein amino acid sequence is inserted within the regulation protein amino acid
sequence. In some cases, the regulation protein amino acid sequence is inserted within the RNA
effector protein amino acid sequence.

In some cases, the fusion protein comprises a linker and/or a spacer between the RNA
effector protein and the regulation moiety.

In some cases, the fusion protein further comprises a nuclear export signal. In some
cases, the nuclear export signal is from the HIV Rev protein (LPPLERLTL, SEQ ID NO: 51). In
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some cases, the nuclear export signal is between the RNA effector protein amino acid sequence
and the regulation moiety amino acid sequence.

In some cases, the RNA effector protein is dCas13b and the regulon moiety is PABPCI1.
Thus in some cases, the fusion protein comprises or consists of SEQ ID NO: 48. In some cases,
the fusion protein comprises or consists of SEQ ID NO: 49,

In some cases, the RNA effector protein is dCas13b and the regulon moiety is NAT10.

In some cases, the RNA effector protein and/or regulation moiety is a functionally active
portion of an effector protein and/or regulation moiety. Therefore, for example, if the RNA
effector protein is C terminal to the regulation moiety, one or more N terminal amino acids of the
regulation moiety may be substituted or deleted (e.g., the N terminal methionine). Likewise, if
the regulation moiety is C terminal to the RNA effector protein, one or more N terminal amino
acids of the RNA effector moiety may be substituted or deleted (e.g., the N terminal methionine).

Also described herein are polynucleotide sequence(s) encoding the fusion protein(s)
described herein, vectors comprising the polynucleotide sequence(s), and cells comprising and/or
expressing the vector(s).

In some cases, the nucleic acid sequence(s) are codon optimized.

In some cases, the vector(s) comprise a promoter sequence that drives the expression of

the fusion protein(s) and/or gRNA(s).
RNA Effector Proteins

The fusion proteins described herein comprise RNA effector proteins. In some cases, the
RNA effector protein is a Cas effector protein or variant or mutant thereof.

In some cases, the RNA effector protein is a Cas9 effector protein (e.g., SEQ ID NO: 46)
or a mutant or variant thereof. In some cases, the RNA effector protein is a catalytically inactive
Cas9 effector protein, e.g., a Cas9 effector protein with eliminated cleavage activity (e.g., dCas9;
e.g., SEQ ID NO: 46 with mutations D10A and H840A).

In some cases, the RNA effector protein is a Cas12 effector protein, e.g., Cas12a (Cpfl),
e.g., LbCas12a or a mutant or variant thereof, e.g., a mutant or variant with eliminated cleavage
activity. In some cases, the RNA effector protein is a Cas12b effector protein, e.g., AapCas12b
or AacCas12b, e.g., a mutant or variant with eliminated cleavage activity.

In some cases, the RNA effector protein is Cas14 effector protein or a mutant or variant
thereof. See, e.g., Harrington et al., “Programmed DNA Destruction by Miniature CRISPR-
Cas13 Enzymes,” Science 362(6146):839—-42 (2018); see also Karvelis et al., “PAM Recognition
by Miniature CRISPR-Cas12f Nucleases Triggers Programmable Double-Stranded DNA Target
Cleavage,” Nucleic Acids Res 48(9):5016-23 (2020).
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Type VI CRISPR-Cas systems contain the programmable single-effector RNA-guided
RNases Cas13. See, e.g., Cox et al., “RNA Editing with CRISPR-Cas13,” Science
358(6366):1019-27 (2017). The Cas13 family contains at least four known subtypes, including
Casl13a (formerly C2¢2), Cas13b, Casl3c, and Cas13d.

In some cases, the RNA effector protein is a Cas13 effector protein, e.g., Cas13a, Cas13b,
Casl3c, or Cas13d. In some cases, the RNA effector protein is a Cas13b effector protein. See,
e.g., Smargon et al. (2017),“Cas13b Is a Type VI-B CRISPR-Associated RNA-Guided RNase
Differentially Regulated by Accessory Proteins Csx27 and Csx28,” Molecular Cell 65, 618-630
(Feb. 16, 2017); see also Smargon et al., “RNA-Targeting CRISPR Systems from Metagenomic
Discovery to Transcriptome Engineering,” Nat Cell Biol 22(2):143-50 (2020).

In some cases, the RNA effector protein is a catalytically inactive RN A-effector protein,
e.g., a Casl3 effector protein with eliminated cleavage activity (dCas13), e.g., dCas13b (SEQ ID
NO: 47)).

In some cases, the RNA effector protein has at least 80%, e.g., at least 85%, 90%, 95%,
98%, or 100% sequence identity compared to SEQ ID NO: 47.

In some cases, the Cas13 effector protein is a Cas13bt. See, e.g., Kannan et al., “Compact
RNA Editors with Small Cas13 Proteins,” Nature Biotechnology 18:499-560 (2021). In some
cases, the Cas13 effector protein is a catalytically inactive Cas13bt effector protein (dCas13bt).
In some cases, the Cas13 effector protein is a Cas13bt with mutations corresponding to HI33 A
and H1058 of the dCas13bt.

In some cases, the Cas13 effector protein is a Cas13 effector protein described in
WO02018170333A1 (e.g., in Table 1A of WO2018170333A1). In some cases, the Casl3is a
catalytically inactive mutant of a Cas13 described in WO2018170333A1 (e.g., a mutant of a
Cas13 shown in Table 1A of WO2018170333A1).

Regulon Moieties

The fusion proteins described herein comprise regulation moieties. In some cases, the
regulation moiety that stimulates and/or stabilizes an mRNA, e.g., an mRNA of an active allele
of a gene associated with a haplotype insufficiency disorder. In some cases, the regulation
moiety stimulates activity of the mRNA. In some cases, the regulation moiety stabilizes the
mRNA.

In some cases, the regulation moiety can be a translational stimulator protein. In some
cases, the regulation moiety can be a wild-type protein. In some cases, the regulation moiety can

be a truncated variant of a wild-type protein.
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PABPC1

In some cases, the regulation moiety is PABPC1. Polyadenylate-binding protein 1
PABPCI1 is a highly conserved RNA binding protein in eukaryotes. This protein has four N-
terminal RNA recognition motif (RRM) domains, which bind poly(A) RNA with a nanomolar
affinity [23, 24]. The RRMs are followed by a proline-rich linker and a C-terminal MLLE
domain. The MLLE domain recognizes a peptide motif called poly(A)-interacting motif 2
(PAM2), which is found in a number of PABPC partner proteins that regulate mRNA metabolism
(stability and translation). The presence of PABPC1 on mRNA is known to stimulate their
activity, enhancing translation and mRNA stability [19].

Thus, in some cases, the regulation moiety comprises or consists of SEQ ID NO: 42 or
SEQ ID NO: 43.

In some cases, the regulation moiety comprises or consists of polypeptide sequence
having at least 80%, e.g., at least 85%, at least 90%, at least 95%, or at least 99% sequence
identity to SEQ ID NO: 42 or SEQ ID NO: 43.

In some cases, the regulation moiety comprises a wild-type PABPC1 protein. In some
cases, the regulation moiety comprises a truncated variant of the wild-type PABPC1 protein. In
some embodiments, the regulation moiety comprises the RRM domains and the MLLE domains.

In some case, the regulation moiety comprises the MLLE domain.
NATIO

In some cases, the regulation moiety is NAT10. RNA cytidine acetyltransferase NAT10 is
a highly conserved enzyme that catalyzes the conversion of cytidine to N4-acetylcytindine
(ac4C) [25]. Generation of the “epitranscriptome™ through post- transcriptional ribonucleoside
modification embeds a layer of regulatory complexity into RNA structure and function. N4-
acetylcytidine mRNA modification has been established to have robust stimulatory effect on
mRNA stability and translation in human cells [25].

Thus, in some cases, the regulation moiety comprises or consists of SEQ ID NO: 44 or
SEQ ID NO: 45. In some cases, the regulation moiety comprises or consists of a polypeptide
sequence having at least 80%, e.g., at least 85%, at least 90%, at least 95%, or at least 99%
sequence identity to SEQ ID NO: 44 or SEQ ID NO: 45.

PHARMACEUTICAL COMPOSITIONS AND METHODS OF TREATMENT
Pharmaceutical Compositions

Also described herein are pharmaceutical compositions comprising a fusion protein
described herein, pharmaceutical compositions comprising a nucleic acid encoding the fusion
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proteins described herein, and pharmaceutical compositions comprising a vector comprising a
nucleic acid encoding a fusion protein described herein.

In some cases, the pharmaceutical composition further comprises a gRNA, e.g., as
described herein. In some cases, the pharmaceutical composition further comprises a nucleic
acid encoding a gRNA, e.g., as described herein. In some cases, the pharmaceutical composition
further comprises a vector comprising a nucleic acid encoding a gRNA, e.g., as described herein.

In some cases, the pharmaceutical composition is formulated for gene therapy, e.g., as

described herein.
Fusion Profeins

In some cases, the pharmaceutical compositions described herein comprise a fusion
protein, e.g., a fusion protein described herein. In some cases, the pharmaceutical compositions
described herein comprise a nucleic acid encoding a fusion protein, e.g., a fusion protein
described herein. In some cases, the pharmaceutical composition comprises the nucleic acid

encoding a fusion protein, e.g., a fusion protein described herein.
ZRNAs

In some cases, e.g., when the fusion protein comprises a Cas effector protein, e.g., as
described herein, the pharmaceutical composition further comprises a guide RNA (gRNA)
comprising a complementarity region designed to complex with the Cas protein and hybridize to
anucleic acid, e.g., an mRNA of an active allele of a gene associated with a haploinsufficiency
disorder, e.g., the 3° UTR of an mRNA of an active allele of a gene associated with a
haploinsufficiency disorder.

In some cases, the gRNA is designed to hybridize to the 3> UTR of an mRNA. In some
cases, the gRNA can hybridize to a 3” end of the 3° UTR transcript. In some cases, the gRNA can
hybridize to a position within the 3° UTR transcript.

In some cases, the gRNA comprises a CRISPR RNA (crRNA). In some cases, the gRNA
comprises a trans-activating CRISPR RNA (tractRNA). In some cases, the gRNA is a single
guide RNA (sgRNA). In some cases, the gRNA does not comprise a tractrRNA.

In some cases, the gRNA is designed to complex with Cas13b and comprises a
complementary region designed to hybridize to an mRNA of an active allele of a gene associated
with a haploinsufficiency disorder, e.g., the 3° UTR of an mRNA of an active allele of a gene
associated with a haploinsufficiency disorder.

In some cases, the Cas13b is dCas13b (SEQ ID NO: 47).
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In some cases, the gRNA comprises a complementarity region designed to hybridize to an
mRNA selected from the group consisting of SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3,
SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID NO: 8, SEQ ID NO: 9,
SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID
NO: 15, SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, and combinations thereof. In some
cases, the gRNA comprises a complementarity region designed to hybridize to an mRNA
selected from the group consisting of SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 10, SEQ ID
NO: 15, SEQ ID NO: 17, and combinations thereof.

In some cases, the gRNA comprises a complementarity region designed to hybridize to an
mRNA encoding an amino acid selected from the group consisting of SEQ ID NO: 19, SEQ ID
NO: 20, SEQ ID NO: 21, SEQ ID NO: 22, SEQ ID NO: 23, SEQ ID NO: 24, and combinations
thereof. In some cases, the gRNA comprises a complementarity region designed to hybridize to
an mRNA encoding SEQ ID NO: 21.

In some cases, the gRNA comprises a complementarity region designed to hybridize to an
mRNA selected from the group consisting of SEQ ID NO: 25, SEQ ID NO: 26, SEQ ID NO: 27,
SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID NO: 30, SEQ ID NO: 31, SEQ ID NO: 32, SEQ ID
NO: 33, SEQ ID NO: 34, SEQ ID NO: 35, SEQ ID NO: 36, and combinations thereof. In some
cases, the gRNA comprises a complementarity region designed to hybridize to SEQ ID NO: 26.

In some cases, the gRNA comprises a complementarity region designed to hybridize to an
mRNA encoding SEQ ID NO: 37, SEQ ID NO: 38, SEQ ID NO: 39, SEQ ID NO: 40, SEQ ID
NO: 41, and combinations thereof. In some cases, the gRNA comprises a complementarity
region designed to hybridize to an mRNA encoding SEQ ID NO: 37,

In some cases, the gRNA targets an mRNA encoding Mecp2. In some cases, the gRNA
targets an mRNA encoding SynGAP. In some cases, the gRNA targets an mRNA encoding
SHANK3. In some cases, the gRNA targets an mRNA encoding PTEN. In some cases, the
gRNA targets an mRNA encoding CHD2. In some cases, the gRNA comprises or consists of
SEQ ID NO: 55, SEQ ID NO: 56, SEQ ID NO: 57, SEQ ID NO: 58, SEQ ID NO: 59, SEQ ID
NO: 60, SEQ ID NO: 61, SEQ ID NO: 62, SEQ ID NO: 63, SEQ ID NO: 64, SEQ ID NO: 65,
SEQ ID NO: 66, SEQ ID NO: 67, SEQ ID NO: 68, SEQ ID NO: 69, SEQ ID NO: 70, SEQ ID
NO: 71, or SEQ ID NO: 72.

A list of gRNAs to target the 3° UTR of genes of interest is shown in Table 7.

Table 7. List of guide RNAs to target the 3’UTR of the genes of interest.

Name Target Gene Sequence SEQID
NO:
0JC5003 | pJC889- CACCGCACTATAGAATAGGGCCCTCTAG 55
gRNA1
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0JC5005 | pJC889- CACCGGAGCTCTAGCATTTAGGTGACAC 56
gRNA2
0JC5051 | Mecp2-G1 | CACCGAAACACTTAGAGTTTCGGAGCTT 57
0JC5053 | Mecp2-G2 | CACCGTGCCATTCAAGAAGAACTCCGAG 58
0JC5055 | Mecp2-G3 | CACCGATTACACCATAGTAAGGAAGCCAGG 59
0JC5057 | Mecp2-G4 | CACCGAAATTCACTGAAAGAGGCCCCCA 60
0JC5059 | Mecp2-G5 | CACCGACAGAAGATTGTCTGCACCCGCA 61
0JC5061 | Mecp2-G6 | CACCGGCTAAAAATGTATATGCCCAAAG 62
0JC5063 | Mecp2-G7 | CACCGCCAAAAGACAGGTTCAGAAGCCA 63
0JC5241 | SynGAP-G1 | CACCGCACCGAAGTTGAAAGTTTGGAGGTGCCA 64
0JC5243 | SynGAP-G2 | CACCGCACCGACCCCAGATAATTACAACAGCCA 65
0JC5556 | SHANK3-G1 | CACCGCACACACATAAAGGGCAGGACAG 66
0JC5558 | SHANK3-G2 | CACCGAAACCCAAATTGAACGGAACCAA 67
0JC5560 | PTEN-G1 CACCGAAGACAACTGATAAGCCAACAGC 68
0JC5562 | PTEN-G2 CACCGAGCCAGTAAATGATAGGCTACAG 69
0JC5564 | CHD2-G1 CACCGGAATAAAACTGAAGGCCCCAGCA 70
0JC5566 | CHD2-G2 CACCGCAGTAGAAACTTGTTCACCACAG 71
0JC5568 | CHD2-G3 CACCGTACAAGAATCAAAAGTACAGCAG 72

Also provided herein are polynucleotide sequences encoding the gRNA(s) described
herein, vectors comprising the polynucleotide sequence(s) encoding the gRNA(s) described
herein, and cells comprising the vector(s) encoding the gRNA(s) described herein.

In some cases, the polynucleotide encoding the fusion protein and the polynucleotide
encoding the gRNA are on the same vector. In some cases, the polynucleotide encoding the

fusion protein and the polynucleotide encoding the gRNA are on different vectors.
Gene Therapy

The nucleic acids described herein, e.g., nucleic acids encoding fusion protein(s) and/or
gRNA(s) described herein, can be incorporated into a gene construct to be used as a part of a
gene therapy protocol. Thus, also provided herein are targeted expression vectors for in vivo
transfection and expression of a polynucleotide that encode fusion protein(s) and/or gRNA(s)
described herein. Expression constructs of such components can be administered in any effective
carrier, e.g., any formulation or composition capable of effectively delivering the component
gene to cells in vivo. Approaches include insertion of the gene in viral vectors, including
recombinant retroviruses, adenovirus, adeno-associated virus, lentivirus, and herpes simplex
virus-1, or recombinant bacterial or eukaryotic plasmids. Viral vectors transfect cells directly;
plasmid DNA can be delivered naked or with the help of, for example, cationic liposomes

(lipofectamine) or derivatized (e.g., antibody conjugated), polylysine conjugates, gramacidin S,
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artificial viral envelopes or other such intracellular carriers, as well as direct injection of the gene
construct or CaPQO4 precipitation carried out in vivo.

A preferred approach for in vivo introduction of nucleic acid into a cell is by use of a viral
vector containing nucleic acid, e.g., a cDNA. Infection of cells with a viral vector has the
advantage that a large proportion of the targeted cells can receive the nucleic acid. Additionally,
molecules encoded within the viral vector, e.g., by a cDNA contained in the viral vector, are
expressed efficiently in cells that have taken up viral vector nucleic acid.

Retrovirus vectors and adeno-associated virus vectors can be used as a recombinant gene
delivery system for the transfer of exogenous genes i vivo, particularly into humans. These
vectors provide efficient delivery of genes into cells, and the transferred nucleic acids are stably
integrated into the chromosomal DNA of the host. The development of specialized cell lines
(termed “packaging cells™) which produce only replication-defective retroviruses has increased
the utility of retroviruses for gene therapy, and defective retroviruses are characterized for use in
gene transfer for gene therapy purposes (for a review see Miller, Blood 76:271 (1990)). A
replication defective retrovirus can be packaged into virions, which can be used to infect a target
cell through the use of a helper virus by standard techniques. Protocols for producing
recombinant retroviruses and for infecting cells in vitro or in vivo with such viruses can be found

in Ausubel, et al., eds., Current Protocols in Molecular Biology, Greene Publishing Associates,

(1989), Sections 9.10-9.14, and other standard laboratory manuals. Examples of suitable
retroviruses include pLJ, pZIP, pWE and pEM which are known to those skilled in the art.
Examples of suitable packaging virus lines for preparing both ecotropic and amphotropic
retroviral systems include ¥Crip, WCre, ¥2 and WYAm. Retroviruses have been used to
introduce a variety of genes into many different cell types, including epithelial cells, in vitro
and/or in vivo (see for example Eglitis, et al. (1985) Science 230:1395-1398; Danos and
Mulligan (1988) Proc. Natl. Acad. Sci. USA 85:6460-6464; Wilson et al. (1988) Proc. Natl.
Acad. Sci. USA 85:3014-3018; Armentano et al. (1990) Proc. Natl. Acad. Sci. USA 87:6141-
6145; Huber et al. (1991) Proc. Natl. Acad. Sci. USA 88:8039-8043; Ferry et al. (1991) Proc.
Natl. Acad. Sci. USA 88:8377-8381; Chowdhury et al. (1991) Science 254:1802-1805; van
Beusechem et al. (1992) Proc. Natl. Acad. Sci. USA 89:7640-7644; Kay et al. (1992) Human
Gene Therapy 3:641-647; Dai et al. (1992) Proc. Natl. Acad. Sci. USA 89:10892-10895; Hwu et
al. (1993) J. Immunol. 150:4104-4115; U.S. Patent No. 4,868,116; U.S. Patent No. 4,980,286;
PCT Application WO 89/07136; PCT Application WO 89/02468; PCT Application WO
89/05345; and PCT Application WO 92/07573).

Another viral gene delivery system useful in the present methods utilizes adenovirus-

derived vectors. The genome of an adenovirus can be manipulated, such that it encodes and
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expresses a gene product of interest but is inactivated in terms of its ability to replicate in a
normal lytic viral life cycle. See, for example, Berkner et al., BioTechniques 6:616 (1988);
Rosenfeld et al., Science 252:431-434 (1991); and Rosenfeld et al., Cell 68:143-155 (1992).
Suitable adenoviral vectors derived from the adenovirus strain Ad type 5 d1324 or other strains of
adenovirus (e.g., Ad2, Ad3, or Ad7 etc.) are known to those skilled in the art. Recombinant
adenoviruses can be advantageous in certain circumstances, in that they are not capable of
infecting non-dividing cells and can be used to infect a wide variety of cell types, including
epithelial cells (Rosenfeld et al., (1992) supra). Furthermore, the virus particle is relatively stable
and amenable to purification and concentration, and as above, can be modified so as to affect the
spectrum of infectivity. Additionally, introduced adenoviral DNA (and foreign DNA contained
therein) is not integrated into the genome of a host cell but remains episomal, thereby avoiding
potential problems that can occur as a result of insertional mutagenesis in situ, where introduced
DNA becomes integrated into the host genome (e.g., retroviral DNA). Moreover, the carrying
capacity of the adenoviral genome for foreign DNA is large (up to 8 kilobases) relative to other
gene delivery vectors (Berkner et al., supra; Haj-Ahmand and Graham, J. Virol. 57:267 (1986).

Yet another viral vector system useful for delivery of nucleic acids is the adeno-
associated virus (AAV). Adeno-associated virus is a naturally occurring defective virus that
requires another virus, such as an adenovirus or a herpes virus, as a helper virus for efficient
replication and a productive life cycle. (For a review see Muzyczka et al., Curr. Topics in Micro.
and Immunol. 158:97-129 (1992). It is also one of the few viruses that may integrate its DNA
into non-dividing cells, and exhibits a high frequency of stable integration (see for example
Flotte et al., Am. J. Respir. Cell. Mol. Biol. 7:349-356 (1992); Samulski et al., J. Virol. 63:3822-
3828 (1989); and McLaughlin et al., J. Virol. 62:1963-1973 (1989). Vectors containing as little
as 300 base pairs of AAV can be packaged and can integrate. Space for exogenous DNA is
limited to about 4.5 kb. An AAYV vector such as that described in Tratschin et al., Mol. Cell.
Biol. 5:3251-3260 (1985) can be used to introduce DNA into cells. A variety of nucleic acids
have been introduced into different cell types using AAV vectors (see for example Hermonat et
al., Proc. Natl. Acad. Sci. USA 81:6466-6470 (1984); Tratschin et al., Mol. Cell. Biol. 4:2072-
2081 (1985); Wondisford et al., Mol. Endocrinol. 2:32-39 (1988); Tratschin et al., J. Virol.
51:611-619 (1984); and Flotte et al., J. Biol. Chem. 268:3781-3790 (1993).

In addition to viral transfer methods, such as those illustrated above, non-viral methods
can also be employed to cause expression of a nucleic acid compound described herein, e.g.,
nucleic acid compound(s) encoding the fusion protein(s) and/or gRNA(s) described herein.
Typically non-viral methods of gene transfer rely on the normal mechanisms used by mammalian

cells for the uptake and intracellular transport of macromolecules. In some embodiments, non-
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viral gene delivery systems can rely on endocytic pathways for the uptake of the subject gene by
the targeted cell. Exemplary gene delivery systems of this type include liposomal derived
systems, poly-lysine conjugates, lipid nanoparticles and artificial viral envelopes. Other
embodiments include plasmid injection systems such as are described in Meuli et al., J. Invest.
Dermatol. 116(1):131-135 (2001); Cohen et al., Gene Ther. 7(22):1896-905 (2000); or Tam et
al., Gene Ther. 7(21):1867-74 (2000).

In some embodiments, nucleic acid compound described herein, e.g., nucleic acid
compound(s) encoding the fusion protein(s) and/or gRNA(s), is entrapped in liposomes bearing
positive charges on their surface (e.g., lipofectins), which can be tagged with antibodies against
cell surface antigens of the target tissue (Mizuno et al., No Shinkei Geka 20:547-551 (1992);
PCT publication WO91/06309; Japanese patent application 1047381; and European patent
publication EP-A-43075).

In clinical settings, the gene delivery systems for the therapeutic gene can be introduced
into a subject by any of a number of methods, each of which is familiar in the art. For instance, a
pharmaceutical preparation of the gene delivery system can be introduced systemically, e.g., by
intravenous injection, and specific transduction of the protein in the target cells will occur
predominantly from specificity of transfection, provided by the gene delivery vehicle, cell-type
or tissue-type expression due to the transcriptional regulatory sequences controlling expression of
the receptor gene, or a combination thereof. In other embodiments, initial delivery of the
recombinant gene is more limited, with introduction into the subject being quite localized. For
example, the gene delivery vehicle can be introduced by catheter (see U.S. Patent 5,328,470) or
by stereotactic injection (e.g., Chen et al., PNAS USA 91: 3054-3057 (1994)).

The pharmaceutical preparation of the gene therapy construct can consist essentially of
the gene delivery system in an acceptable diluent, or can comprise a slow release matrix in which
the gene delivery vehicle is embedded. Alternatively, where the complete gene delivery system
can be produced intact from recombinant cells, e.g., retroviral vectors, the pharmaceutical

preparation can comprise one or more cells, which produce the gene delivery system.
Methods of Treatment

The methods described herein include methods for the treatment of disorders associated
with haploinsufficiency, e.g., as described herein. In Generally, the methods include
administering a therapeutically effective amount of a pharmaceutical composition as described
herein, to a subject who is in need of, or who has been determined to be in need of, such

treatment, e.g., but a gene therapy method described herein.
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In some cases, the methods of treatment provided herein may be used to treat a subject
(e.g.. human, monkey, dog, cat, mouse) who has been diagnosed with or is suspected of having a
haploinsufficiency disorder, e.g., as described herein. In some embodiments, the subject is a
mammal. In some embodiments, the subject is a human.

In some cases, the subject may be a human who exhibits one or more symptoms
associated with a haploinsufficiency disorder, e.g., as described herein. Any of the methods of
treatment provided herein may be used to treat haploinsufficiency disorders at various stages.

In some cases, the disorder is Dravet Syndrome. In some cases, the subject has a
mutation selected from the list in Table 4.

In some cases, the disorder is Rett Syndrome. In some cases, the subject has a mutation
selected from the list in Table 6.

As used in this context, to “treat” means to ameliorate at least one symptom of the
disorder associated with a haploinsufficiency disorder. Often, a haploinsufficiency disorder
results in the amount of gene product expressed from mRNA(s) of the active allele being
insufficient for proper gene function; thus, a treatment can result in an increase in the amount of
gene product expressed from mRNA(s) of an active allele as compared to, e.g., an untreated age-

matched subject.
Dosage

An “effective amount™ is an amount sufficient to effect beneficial or desired results. For
example, a therapeutic amount is one that achieves the desired therapeutic effect. This amount
can be the same or different from a prophylactically effective amount, which is an amount
necessary to prevent onset of disease or disease symptoms. An effective amount can be
administered in one or more administrations, applications or dosages. A therapeutically effective
amount of a therapeutic compound (i.e., an effective dosage) depends on the therapeutic
compounds selected. The compositions can be administered one from one or more times per day
to one or more times per week; including once every other day. The skilled artisan will
appreciate that certain factors may influence the dosage and timing required to effectively treat a
subject, including but not limited to the severity of the disease or disorder, previous treatments,
the general health and/or age of the subject, and other diseases present. Moreover, treatment of a
subject with a therapeutically effective amount of the therapeutic compounds described herein
can include a single treatment or a series of treatments.

Dosage, toxicity and therapeutic efficacy of the therapeutic compounds can be determined
by standard pharmaceutical procedures in cell cultures or experimental animals, e.g., for

determining the LD50 (the dose lethal to 50% of the population) and the ED50 (the dose
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therapeutically effective in 50% of the population). The dose ratio between toxic and therapeutic
effects is the therapeutic index and it can be expressed as the ratio LDS0/ED50. Compounds
which exhibit high therapeutic indices are preferred. While compounds that exhibit toxic side
effects may be used, care should be taken to design a delivery system that targets such
compounds to the site of affected tissue in order to minimize potential damage to uninfected cells
and, thereby, reduce side effects.

The data obtained from cell culture assays and animal studies can be used in formulating
arange of dosage for use in humans. The dosage of such compounds lies preferably within a
range of circulating concentrations that include the ED50 with little or no toxicity. The dosage
may vary within this range depending upon the dosage form employed and the route of
administration utilized. For any compound used in the method of the invention, the
therapeutically effective dose can be estimated initially from cell culture assays. A dose may be
formulated in animal models to achieve a circulating plasma concentration range that includes
the IC50 (i.e., the concentration of the test compound which achieves a half-maximal inhibition
of symptoms) as determined in cell culture. Such information can be used to more accurately
determine useful doses in humans. Levels in plasma may be measured, for example, by high

performance liquid chromatography.
VARIANTS

In some cases, the fusion protein(s) described herein, or the nucleic acid sequences
encoding them, have at least 80%, e.g., at least 85%, 90%, 95%, 98%, or 100% identity to the
amino acid sequence of a sequence provided herein, e.g., has differences at up to 1%, 2%, 5%,
10%, 15%, or 20% of the residues of the sequence provided herein replaced, e.g., with
conservative mutations, e.g., including or in addition to the mutations described herein. In
preferred embodiments, the variant retains desired activity of the parent, e.g., the binding activity
of the RN A-effector protein and the regulation activity of the regulon moiety.

To determine the percent identity of two nucleic acid sequences, the sequences are
aligned for optimal comparison purposes (e.g., gaps can be introduced in one or both of a first
and a second amino acid or nucleic acid sequence for optimal alignment and non-homologous
sequences can be disregarded for comparison purposes). The length of a reference sequence
aligned for comparison purposes is at least 80% of the length of the reference sequence, and in
some embodiments is at least 90% or 100%. The nucleotides at corresponding amino acid
positions or nucleotide positions are then compared. When a position in the first sequence is
occupied by the same nucleotide as the corresponding position in the second sequence, then the

molecules are identical at that position (as used herein nucleic acid “identity” is equivalent to
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nucleic acid “homology™). The percent identity between the two sequences is a function of the
number of identical positions shared by the sequences, taking into account the number of gaps,
and the length of each gap, which need to be introduced for optimal alignment of the two
sequences.

Percent identity between a subject polypeptide or nucleic acid sequence (i.e. a query) and
a second polypeptide or nucleic acid sequence (i.e. target) is determined in various ways that are
within the skill in the art, for instance, using publicly available computer software such as Smith
Waterman Alignment (Smith, T. F. and M. S. Waterman (1981) J Mol Biol 147:195-7); “BestFit”
(Smith and Waterman, Advances in Applied Mathematics, 482-489 (1981)) as incorporated into
GeneMatcher Plus™, Schwarz and Dayhof (1979) Atlas of Protein Sequence and Structure,
Dayhof, M.O., Ed, pp 353-358; BLAST program (Basic Local Alignment Search Tool; (Altschul,
S. F., W. Gish, et al. (1990) ] Mol Biol 215: 403-10), BLAST-2, BLAST-P, BLAST-N, BLAST-
X, WU-BLAST-2, ALIGN, ALIGN-2, CLUSTAL, or Megalign (DNASTAR) software. In
addition, those skilled in the art can determine appropriate parameters for measuring alignment,
including any algorithms needed to achieve maximal alignment over the length of the sequences
being compared. In general, for target proteins or nucleic acids, the length of comparison can be
any length, up to and including full length of the target (e.g., 5%, 10%, 20%, 30%, 40%, 50%,
60%, 70%, 80%, 90%, 95%, or 100%). For the purposes of the present disclosure, percent
identity is relative to the full length of the query sequence.

For purposes of the present disclosure, the comparison of sequences and determination of
percent identity between two sequences can be accomplished using a Blossum 62 scoring matrix
with a gap penalty of 12, a gap extend penalty of 4, and a frameshift gap penalty of 5.

Conservative substitutions typically include substitutions within the following groups:
glycine, alanine; valine, isoleucine, leucine; aspartic acid, glutamic acid, asparagine, glutamine;

serine, threonine; lysine, arginine; and phenylalanine, tyrosine.

EXAMPLES

The invention is further described in the following examples, which do not limit the scope

of the invention described in the claims.

Example 1: PAB tethered targeting

FIG. 3A is a schematic showing the experimental approach applied for this assay. Briefly,
PABPCI1 was fused to dCas13b tethering protein and guided to 3’UTR of the Luciferase gene via
designed guide RNAs (gRNA) to enhance its translation.
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HEK-293 cells were co-transfected with pJC1211 expressing dCas13b plasmid (pJC1211;
SEQ ID NO: 50; FIG. 4; FIGS. 5A-5AB) encoding the PABPC1 tethered dCas13b (SEQ ID NO:
49) ; a plasmid expressing the luc reporter (pJC 889; Addgene plasmid # 18964); and one of
either pJC1212 (expressing gRNA1 (FIG. 6; FIGS. 7A-7G; SEQ ID NO: 52) pJC1313
(expressing gRNA1 (FIG. 8; FIGS. 9A-9F; SEQ ID NO: 53) or the empty vector Addgene
plasmid 103854 (pC0043-PspCas13b crRNA backbone Addgene plasmid # 103854; FIG. 10;
FIGS. 11A-11H; SEQ ID NO: 54).

Cells were lysed 48 hours after transfection for luciferase detection, and the Promega
Luciferase Assay System was applied according to the manufacturer’s protocol (Promega
E1500). The results show roughly 2-3 fold stimulation over control using two guide RNAs
targeting 3°UTR of the luciferase construct (FIG. 3B).

Example 2: In vitro and in vivo Posttranscriptional Regulation of mRNA with PAB1-
dCas13b and NAT10-dCas13b Fusion Proteins

Various mRNA regulon therapies will be used as disease modifying therapies in the
treatment of monogenic neurological disorders with haploinsufficiency such as Dravet Syndrome
and Rett Syndrome. The proteins PABPC1 and NAT10 will each be tethered to an RNA effector
protein, e.g., dCas13b and expressed in vitro and in vivo with a gRNA targeting an mRNA of an
active allele of a gene associated with Dravet Syndrome (e.g., SCN1A) or a gRNA targeting an
mRNA of an active allele of a gene associated with Rett Syndrome (e.g., MECP2).

Example 3: Enhancing mRNA Expression In vitro

Cuas 13b in vitro optimization

A Cas13b/PABPCI1 construct was generated by cloning the PCR amplified human
PABPCI1 in pC0054-CMV-dPspCas13b-longlinker-ADAR2DD (Addgene 103870) (pJC1206)
(Table 8). The PC1-MS2V5-PABPCI1 plasmid (Addgene#65807) was used as a template for
PABPC1 amplification (primers are listed in Table 9). Briefly, pJC1206 was site mutated at
nucleotide 5606 to make a unique BamHI site; this construct is hereafter referred to as pJC1210.
The ADAR2DD sequence was then removed from using BamHI+Notl and replaced with PCR
amplified PABPC1. The generated construct is pJC1211, which includes the full human PABPC1
sequence (Table 8). pJC1246 was created by digesting pJC1211 with BamH1/Not1 and inserting
PCR product amplified from oJC5001/0JC5240. pJC1280 was created by cutting pJC1211 with
BamH1/Not1 and re-ligating after blunting the ends.

Multiple sgRNAs targeting the 3’UTR of the genes of interest were designed using the

‘nygenome’ online tool for the prediction dCas13b guide (Casl3design (nygenome.org) (Table
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7). These guides were individually cloned into PC0043-Cas3b-crRNA backbone (Addgene#
#103854 )(pJC1208) at BbslI sites. The reaction mix, including forward and reverse oligos in
1XNEB buffer 3.1 was incubated for 5 and 10 minutes at 95 and 100 degrees, then cooled down
in the room temperature for 2 hours. Prepared oligos ligated into pJC1208 using T4 DNA ligase
(NEB) following the GreenGate protocol.

The RNA amplifier technology was tested in HEK293, HepG2, and SH-SYSY (ATCC
CRL 2266) cell lines. HEK293 and HepG?2 cell lines were grown in Dulbecco’s Modified
Eagle’s Medium (DMEM) with 10% FBS, and SH-SY5Y cell lines were grown in Eagle’s
Minimum Essential Medium (EMEM) with 10% FBS following ATCC guidelines.

Cells were transiently co-transfected with individual sgRNAs along with the dCas13b-
PABPCI1 fusion plasmid for 48 hours using Opti-MEM Reduced Serum Medium (Gibco) and
GeneXPlus Transfection Reagent (ATCC ACS-4004). RNA was isolated using the direct-zol
RNA Kit (Zymo Research) following the manufacturer’s protocol. cDNA was synthesized using
SuperScript III First-Strand Synthesis System (Invitrogen), and qPCR was performed in Applied
Biosystems Real-Time PCR instrument using PowerUp TM SYBR Green master mix (Applied
Biosystems) and designed primers (Table 9). The data were analyzed using the CT value
compared to a no sgRNA transfection and normalized to ACTB as a housekeeping gene.

Protein was isolated using RIPA buffer, and the western blotting was performed using
Mini-protean TGX 4-15% gels (BIO-RAD). The following antibodies were used for
immunoblotting according to the manufacturer's suggested concentrations; anti-GAPDH (6C5)
(Santa Cruz Biotechnology), anti-MeCP2 (D4F3) (Cell Signaling Technology), anti-CHD2
(cat#4170) (Cell Signaling Technology), anti-PTEN (cat#9552) (Cell Signaling Technology),
anti-SynGAP (cat# 3200) (Cell Signaling Technology), and anti-pan-Shank, clone N23B/49
(Cat# MABN24) (Millipore).

Luciferase assay
HEK?293 cells were transfected with different ratios of pJC889 (Luciferase-pcDNA3
Addgene #18964), pJc1211, and individually two distinct guide RNAs targeting 3’'UTR of firefly

luciferase transcripts. The optimal ratio (0.2:1:1.5) of plasmid was chosen for this experiment.
For luminescence detection, cells were lysed in 100uL 1X Passive Lysis Buffer (Promega). The
lysate was mixed with ONE-Glo EX Reagent (Promega) following the manufacture protocol, and

Luminescence was measured using a Lumat LB9507 Luminometer (Berthold Technologies).

Alphalold method
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Structural predictions of fusion proteins and native Cas13b and PABP were generated
using AlphaFold v2.0 as pulled from the github repository located at the URL
github.com/deepmind/alphafold from commit
‘1d43aaff941¢84dc56311076b58795797e49107b’(ref15). Both native and customized fusion
FASTASs were processed according to the AlphaFold documentation using the provided Docker
script with the following parameters: ‘--max_template date=2020-05-14 --preset=reduced dbs’.
Relaxed predicted structures with the highest pLDDT scores were used for interpretation of the
corresponding input FASTAs.

QOuantifications and Statistical Analysis

All data are shown in figures as bar charts were quantified as mean + standard error.
Results were considered significant at p < 0.05 as noted throughout figure legends. All
experiments, unless otherwise indicated, have been run based on the common practice at least for

three biological repeats.

Table 8: List of backbone plasmids and generated construct

Plasmid number Description

pJC1204 PC1-MS2V5-PABPCI1 plasmid Addgene#65807

pJC1206 pC0054-CMV-dPspCas13b-longlinker-ADAR2DD Addgene 103870

pJC1208 PC0043-Cas3b-crRNA backbone Addgene# #103854

pJC1210 pJC1204 mutated at nucleotide 5606

pJC1211 pJC1210 digested to remove ADAR2DD and replace with human
PABPCI1

pJC1246 dCas13b-MLLE

pJC1280 dCas13b

pJC889 Luciferase-pcDNA3 Addgene #18964

Table 9; List of the primers used

Primer Sequence SEQID
NO:
0J]C4996 | Site mutation | TCAAGCTGCCCAAGGACCGCATCCACAGCGAGAAGTCCAAC 73
oligoA
0JC4996 | Site mutation | GTTGGACTTCTCGCTGTGGATGCGGTCCTTGGGCAGCTTGA 74
oligoB
0JC5001 | PABPCI1F AATGGGATCCTGGCAAGCCCATC 75
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0JC5001 | PABPCIR | CTAAAGGGAAGCGGCCGCTTAAA 76
0JC5065 | MeCP2-R CAGTTCCTGGAGCTTTGGGAGATT 77
0JC5065 | MeCP2-F GTGTATTTGATCAATCCCCAG GGAA 78
0JC5067 | Actb-F CACCATTGGCAATGAGCGGTTC 79
0JC5068 | Actb-R AGGTCTTTGCGGATGTCCACGT 80
0JC5240 | MLL-F GGGATATCGTTCGCAATCCTCAG 81
0JC5245 | SynGAP-F | TCTAGGCGCTATAGAGCAAACAGG 82
0JC5246 | SynGAP-R | CAGAGACCCTCAGCTTCCAG 83
0JC5546 | SHANK3-F | AGGATCACACCCGCCGAGATTA 84
0JC5547 | SHANK3-R | CTACAGACTTGGTCCGTGGAATC 85
0JC5548 | PTEN-F TGAGTTCCCTCAGCCGTTACCT 86
0JC5549 | PTEN-R GAGGTTTCCTCTGGTCCTGGTA 87
0JC5550 | CHD2-F CGAAAACAGGCACTGGACCACT 88
0JC5551 | CHD2-R GATGACGACTGTGTCCGCTGAA 89

mRNA expression was increased by tethering a known translational stimulator, PABPC1,
to the 3’UTR of a target mRNA. Tethering was achieved by fusing PABPCI1 to the RNA binding
protein dCas13b and co-expressing a guide RNA (gRNA). The gRNA is critical in that it has
anti-sense homology to specific mRNAs and a short hairpin required for dCas13b binding (FIG.
12A). It was demonstrated that this gRNA-targeted tethering enhances both reporter and
endogenous mRNAs in a gRNA-dependent manner. First, using HEK293 cells the Tethered
mRNA Amplifier was co-transfected alongside a luciferase reporter construct. An approximate
1.5 to 2-fold increase in reporter protein amount was seen when gRNAs directed against the
3’UTR of the luciferase reporter are present. No stimulation occurred when the dCas13b-
PABPCI fusion is expressed alone (FIG. 12B; Ctrl). Continuing in HEK293 cells, the translation
of an endogenous mRNA, MeCP2 was stimulated. An approximate 1.5-fold stimulation of
translation was seen using two distinct gRNAs directed against the endogenous MeCP2
transcript’s 3°’UTR (FIG. 12C). A mild increase of 15% in MeCP2 transcript steady-state levels
was observed when in the presence of the mRNA Amplifier (FIG. 12D). These data suggest that
the stimulatory role of the Tethered mRNA Amplifier is through both mRNA stability and
mRNA translation - known roles for PABPC1 in regulating mRNA metabolism.

Example 4: Enhancing mRNA Expression in Multiple Cell Types
It was further shown that the Tethered mRNA Amplifier enhances mRNA expression in
multiple cell types; a stimulatory effect on MeCP2 protein expression is seen in SH-SYSY (a

neuronal cell line) and HepG2 (a liver cell line; FIG. 12E). Finally, the effect of the Tethered
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mRNA amplifier was shown to be tunable by moving the gRNA to distinct positions within the
3’UTR. In the case of MeCP2 the strongest stimulatory effect was observed as the gRNA was
moved closer to the 3” end of the transcript (FIG. 12F).

Example 5: Enhancing mRNA Expression on Different mRNA Transcripts

Next, the Tethered mRNA Amplifier was tested on other transcripts associated with
haploinsufficiency disorders. Using SH-SYSY cells, a model for neurodegenerative disorders, a
gRNA-dependent translational stimulation of SYNGAP115, SHANK316, CHD217, and PTEN18
mRNAs was observed (FIG. 13A-13D). The loss of function of one allele for each of these genes
is associated with autism spectrum disorders. In all cases, the stimulatory effect seen was
between 1.2 to 2.0-fold for protein expression with an approximately 15-20% increase in mRNA
levels. These data demonstrate that the Tethered mRNA Amplifier can be used as a gene therapy

candidate for haploinsufficiency and is portable across multiple transcripts of clinical relevance.

Example 6: Minimizing the Size of the Tethered mRNA Amplifier Fusion Protein

Finally, it is known that gene therapy vectors such as AAV have payload size limitations
of approximately 4.5kb. To minimize the Tethered mRNA Amplifier (5.2kb), specific truncations
of PABPC1 were made and their efficacy on MeCP2 expression was tested. PABPC1 contains
four RN A-recognition motifs (RRM1-4) at its N-terminus followed by a linker and a
Mademoiselle (MLLE) domain at the C-terminus (FIG. 14A). The RRM domains bind to
poly(A) tails while the MLLE domain is known to regulate its stimulatory role in translation.
Since PABPC1 was artificially and specifically tethered to mRNAs independent of PABPC1
poly(A)-binding capacity, it was reasoned the RRMs would be dispensable for the Tethered
mRNA Amplifier’s function. Therefore, just the MLLE domain was fused to dCas13b (3.2KB).
As afirst test, the putative folding pattern of this new fusion was analyzed with an in silico
approach using AlphaFold v2.0. As seen in FIGs. 14B-14E, removal of the RRM domains had
minimal impact on the folding of either the MLLE domain or dCas13b itself. In HEK293 cells it
was observed that this minimal construct also stimulated MeCP2 mRNA expression in a gRNA-
dependent fashion to a similar extent as the full-length construct (FIG. 14F). Thus, the Tethered
mRNA Amplifier approach was shown to be adaptable for use in current clinically efficacious

gene therapy vectors.
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SEQUENCES

SEQ ID NO: 1 >NR_148667.2 SCN1A [organism=Homo sapiens| [GenelD=6323]
[transcript=16]

ACCATAGAGTGAGGCGAGGATGAAGCCGAGAGGATACTGCAGAGGTCTCTGGTGCATGTGTGTATGTGTGCGTTTGTG
TGTGTTTGTGTGTCTGTGTGTTCTGCCCCAGTGAGACTGCAGCCCTTGTAAATACTTTGACACCTTTTGCAAGAAGGA
ATCTGAACAATTGCAACTGAAGGCACATTGTTATCATCTCGTCTTTGGGTGATGCTGTTCCTCACTGCAGATGGATAA
TTTTCCTTTTAATCAGAACAGCATAAGAATTATTTCTGAGTGGAGGTGAGGCTTGTCCAAATGTCTTTGCTATCATGG
ATTTCCTGACTCCTACCTGTTTGAGGAATTTCATATGCAGAATAAATGGTAATTAAAATGTGCAGGATGACAAGATGG
AGCAAACAGTGCTTGTACCACCAGGACCTGACAGCTTCAACTTCTTCACCAGAGAATCTCTTGCGGCTATTGAAAGAC
GCATTGCAGAAGAAAAGGCAAAGAATCCCAAACCAGACAAAAANGATGACGACGAAAATGGCCCAAAGCCAAATAGTG
ACTTGGAAGCTGGAAAGAACCTTCCATTTATTTATGGAGACATTCCTCCAGAGATGGTGTCAGAGCCCCTGGAGGACC
TGGACCCCTACTATATCAATAAGAAAACTTTTATAGTATTGAATAAAGGGAAGGCCATCTTCCGGTTCAGTGCCACCT
CTGCCCTGTACATTTTAACTCCCTTCAATCCTCTTAGGAAAATAGCTATTAAGATTTTGGTACATTCATTATTCAGCA
TGCTAATTATGTGCACTATTTTGACAAACTGTGTGTTTATGACAATGAGTAACCCTCCTGATTGGACAAAGAATGTAG
AATACACCTTCACAGGAATATATACTTTTGAATCACTTATAAAAATTATTGCAAGGGGATTCTGTTTAGAAGATTTTA
CTTTCCTTCGGGATCCATGGAACTGGCTCGATTTCACTGTCATTACATTTGCGTACGTCACAGAGTTTGTGGACCTGG
GCAATGTCTCGGCATTGAGAACATTCAGAGTTCTCCGAGCATTGAAGACGATTTCAGTCATTCCAGGCCTGAAAACCA
TTGTGGGAGCCCTGATCCAGTCTGTGAAGAAGCTCTCAGATGTAATGAT CCTGACTGTGTTCTGTCTGAGCGTATTTG
CTCTAATTGGGCTGCAGCTGTTCATGGGCAACCTGAGGAATAAATGTATACAATGGCCTCCCACCAATGCTTCCTTGG
AGGAACATAGTATAGAAAAGAATATAACTGTGAATTATAATGGTACACTTATAAATGAAACTGTCTTTGAGTTTGACT
GGAAGTCATATATTCAAGATTCAAGATATCATTATTTCCTGGAGGGTTTTTTAGATGCACTACTATGTGGAAATAGCT
CTGATGCAGGCCAATGTCCAGAGGGATATATGTGTGTGAAAGCTGGTAGAAATCCCAATTATGGCTACACAAGCTTTG
ATACCTTCAGTTGGGCTTTTTTGTCCTTGTTTCGACTAATGACTCAGGACTTCTGGGAAAATCTTTATCAACTGACAT
TACGTGCTGCTGGGAAAACGTACATGATATTTTTTGTATTGGTCATTTTCTTGGGCTCATTCTACCTAATAAATTTGA
TCCTGGCTGTGGTGGCCATGGCCTACGAGGAACAGAATCAGGCCACCTTGGAAGAAGCAGAACAGAAAGAGGCCGAAT
TTCAGCAGATGATTGAACAGCTTAAAAAGCAACAGGAGGCAGCTCAGCAGGCAGCAACGGCAACTGCCTCAGAACATT
CCAGAGAGCCCAGTGCAGCAGGCAGGCTCTCAGACAGCTCATCTGAAGCCTCTAAGTTGAGTTCCAAGAGTGCTAAGG
AAAGAAGAAATCGGAGGAAGAAAAGAAAACAGAAAGAGCAGTCTGGTGGGGAAGAGAAAGATGAGGATGAATTCCAAA
AATCTGAATCTGAGGACAGCATCAGGAGGAAAGGTTTTCGCTTCTCCATTGAAGGGAACCGATTGACATATGAAAAGA
GGTACTCCTCCCCACACCAGTCTTTGTTGAGCATCCGTGGCTCCCTATTTTCACCAAGGCGAAATAGCAGAACAAGCC
TTTTCAGCTTTAGAGGGCGAGCAAAGGATGTGGCGATCTGCGAGAACGACTTCGCAGATGATGAGCACAGCACCTTTGAGG
ATAACGAGAGCCGTAGAGATTCCTTGTTTGTGCCCCGACGACACGGAGAGAGACGCAACAGCAACCTGAGTCAGACCA
GTAGGTCATCCCGGATGCTGGCAGTGTTTCCAGCGAATGGGAAGATGCACAGCACTGTGGATTGCAATGGTGTGGTTT
CCTTGGTTGGTGGACCTTCAGTTCCTACATCGCCTGTTGGACAGCTTCTGCCAGAGGGAACAACCACTGAAACTGAAA
TGAGAAAGAGAAGGTCAAGTTCTTTCCACGTTTCCATGGACTTTCTAGAAGATCCTTCCCAAAGGCAACGAGCAATGA
GTATAGCCAGCATTCTAACAAATACAGTAGAAGAACTTGAAGAATCCAGGCAGAAATGCCCACCCTGTTGGTATAAAT
TTTCCAACATATTCTTAATCTGGGACTGTTCTCCATATTGGTTAAAAGTGAAACATGTTGTCAACCTGGTTGTGATGG
ACCCATTTGTTGACCTGGCCATCACCATCTGTATTGTCTTAAATACTCTTTTCATGGCCATGGAGCACTATCCAATGA
CGGACCATTTCAATAATGTGCTTACAGTAGGAAACTTGGTTTTCACTGGGATCTTTACAGCAGAAATGTTTCTGAAAA
TTATTGCCATGGATCCTTACTATTATTT CCAAGAAGGCTGGAATATCTTTGACGGTTTTATTGTGACGCTTAGCCTGG
TAGAACTTGGACTCGCCAATGTGGAAGGATTATCTGTTCTCCGTTCATTTCGATTGCTGCGAGTTTTCAAGTTGGCAA
AATCTTGGCCAACGTTAAATATGCTAATAAAGATCATCGGCAATTCCGTGGGGGCTCTGGGAAATTTAACCCTCGTCT
TGGCCATCATCGTCTTCATTTTTGCCGTGGTCGGCATGCAGCTCTTTGGTAAAAGCTACAAAGATTGTGTCTGCAAGA
TCGCCAGTGATTGTCAACTCCCACGCTGGCACATGAATGACTTCTTCCACTCCTTCCTGATTGTGTTCCGCGTGCTGT
GTGGGGAGTGGATAGAGACCATGTGGGACTGTATGGAGGTTGCTGGTCAAGCCATGTGCCTTACTGTCTTCATGATGG
TCATGGTGATTGGAAACCTAGTGGTCCTGAATCTCTTTCTGGCCTTGCTTCTGAGCTCATTTAGTGCAGACAACCTTG
CAGCCACTGATGATGATAATGAAATGAATAATCTCCAAATTGCTGTGGATAGGATGCACAAAGGAGTAGCTTATGTGA
AAAGAAAAATATATGAATTTATTCAACAGTCCTTCATTAGGAAACAAAAGATTTTAGATGAAATTAAACCACTTGATG
ATCTAAACAACAAGAAAGACAGTTGTATGTCCAATCATACAGCAGAAATTGGGAAAGATCTTGACTATCTTAAAGATG
TAAATGGAACTACAAGTGGTATAGGAACTGGCAGCAGTGTTGAAAAATACATTATTGATGAAAGT GATTACATGTCAT
TCATAAACAACCCCAGTCTTACTGTGACTGTACCAATTGCTGTAGGAGAATCTGACTTTGAAAATTTAAACACGGAAG
ACTTTAGTAGTGAATCGGAT CTGGAAGAAAGCAAAGAGAAACTGAATGAAAGCAGTAGCT CATCAGAAGGTAGCACTG
TGGACATCGGCGCACCTGTAGAAGAACAGCCCGTAGTGCGAACCTGAAGAAACTCTTGAACCAGAAGCTTGTTTCACTG
AAGGCTGTGTACAAAGATTCAAGTGTTGTCAAATCAATGCGTGGAAGAAGGCAGAGCGAAAACAATGGTGGAACCTGAGAA
GGACGTGTTTCCGAATAGTTGAACATAACTGGTTTGAGACCTTCATTGTTTTCATGATTCTCCTTAGTAGTGGTGCTC
TGGCATTTGAAGATATATATATTGAT CAGCGAAAGACGATTAAGACCGATGTTGGAATATGCTGACAAGGTTTTCACTT
ACATTTTCATTCTGGAAATGCTTCTAAAATGGGTGGCATATGGCTATCAAACATATTTCACCAATGCCTGGTGTTGGC
TGGACTTCTTAATTGTTGATGTTTCATTGGTCAGTTTAACAGCAAATGCCTTGGGTTACT CAGAACTTGGAGCCATCA
AATCTCTCAGGACACTAAGAGCTCTGAGACCTCTAAGAGCCTTATCTCGATTTGAAGGGATGAGGGATAATCTTGCTC
CAACTTGGATGGGGTGGAGCGCTGGTTCCTCCCCTGAGCCCTTTATTATGGGTGGTTGTGAATGCCCTTTTAGGAGCA
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ATTCCATCCATCATGAATGTGCTTCTGGTTTGTCTTATATTCTGGCTAATTTTCAGCATCATGGGCGTAAATTTGTTT
GCTGGCAAATTCTACCACTGTATTAACACCACAACTGGTGACAGGTTTGACATCGAAGACGTGAATAATCATACTGAT
TGCCTAAAACTAATAGAAAGAAAT GAGACTGCTCGATGCGAAAAAT GTGAAAGTAAACTTTGATAATGTAGGATTTGGG
TATCTCTCTTTGCTTCAAGTTGCCACATTCAAAGGATGCATGGATATAATGTATGCAGCAGTTGATTCCAGAAATGTG
GAACTCCAGCCTAAGTATGAAGAAAGTCTGTACATGTATCTTTACTTTGTTATTTTCATCATCTTTGGGTCCTTCTTC
ACCTTGAACCTGTTTATTGGTGTCATCATAGATAATTTCAACCAGCAGAAAAAGAAGTTTGGAGGTCAAGACATCTTT
ATGACAGAAGAACAGAAGAAATACTATAATGCAATGAAAAAATTAGGAT CGAAAAAACCGCAAAAGCCTATACCTCGA
CCAGGAAACAAATTTCAAGGAATGGTCTTTGACTTCGTAACCAGACAAGTTTTTGACATAAGCATCATGATTCTCATC
TGTCTTAACATGGTCACAAT GATGGTGGAAACAGATGACCAGAGTGAATATGTGACTACCATTTTGTCACGCATCAAT
CTGGTGTTCATTGTGCTATTTACTGGAGAGTGTGTACTGAAACTCATCTCTCTACGCCATTATTATTTTACCATTGGA
TGGAATATTTTTGATTTTGTGGTTGTCATTCTCTCCATTGTAGGTATGTTTCTTGCCGAGCTGATAGAAAAGTATTTC
GTGTCCCCTACCCTGTTCCGAGTGATCCGTCTTGCTAGGATTGGCCGAATCCTACGTCTGATCAAAGGAGCAAAGGGG
ATCCGCACGCTGCTCTTTGCTTTGATGATGTCCCTTCCTGCGTTGTTTAACATCGGCCTCCTACTCTTCCTAGTCATG
TTCATCTACGCCATCTTTGGGATGTCCAACTTTGCCTATGTTAAGAGGGAAGTTGGCGATCGATGACATGTTCAACTTT
GAGACCTTTGGCAACAGCATGATCTGCCTATTCCAAATTACAACCTCTGCTGGCTGGGATGGATTGCTAGCACCCATT
CTCAACAGTAAGCCACCCGACTGTGACCCTAATAAAGTTAACCCTGGAAGCTCAGTTAAGGGAGACTGTGGGAACCCA
TCTGTTGGAATTTTCTTTTTTGTCAGTTACATCATCATATCCTTCCTGGTTGTGGTGAACATGTACATCGCGGTCATC
CTGGAGAACTTCAGTGTTGCTACTGAAGAAAGTGCAGAGCCTCTGAGTGAGCGATGACTTTGAGATGTTCTATGAGGTT
TGGGAGAAGTTTGATCCCGATGCAACTCAGTTCATGGAATTTGAAAAATTATCTCAGTTTGCAGCTGCGCTTGAACCG
CCTCTCAATCTGCCACAACCAAACAAACTCCAGCTCATTGCCATGGATTTGCCCATGGTGAGTGGTGACCGGATCCAC
TGTCTTGATATCTTATTTGCTTTTACAAAGCGGGTTCTAGGAGAGAGTGGAGAGAT GGATGCTCTACGAATACAGATG
GAAGAGCGATTCATGGCTTCCAATCCTTCCAAGGTCTCCTATCAGCCAATCACTACTACTTTAAAACGAAAACAAGAG
GAAGTATCTGCTGTCATTATTCAGCGTGCTTACAGACGCCACCTTTTAAAGCGAACTGTAAAACAAGCTTCCTTTACG
TACAATAAAAACAAANATCAAAGGTGGGGCTAATCTTCTTATAAAAGAAGACATGATAATTGACAGAATAAATGAAAAC
TCTATTACAGAAAAAACTGATCTGACCATGTCCACTGCAGCTTGTCCACCTTCCTATGACCGGGTGACAAAGCCAATT
GTGGAAAAACATGAGCAAGAAGGCAAAGATGAAAANAGCCAAAGGGAAATAAATGAAAATAAATAAAAATAATTGGGTG
ACAAATTGTTTACAGCCTGTGAAGGTGATGTATTTTTATCAACAGGACT CCTTTAGGAGGTCAATGCCAAACTGACTG
TTTTTACACAAATCTCCTTAAGGTCAGTGCCTACAATAAGACAGTGACCCCTTGTCAGCAAACTGTGACTCTGTGTAA
AGGGGAGATGACCTTGACAGGAGGTTACTGTTCTCACTACCAGCTGACACTGCTGAAGATAAGATGCACAATGGCTAG
TCAGACTGTAGGGACCAGTTTCAAGGGGTGCAAACCTGTGATTTTGGCGGTTGTTTAACATGAAACACTTTAGTGTAGT
AATTGTATCCACTGTTTGCATTTCAACTGCCACATTTGTCACATTTTTATGGAATCTGTTAGTGGATTCATCTTTTTG
TTAATCCATGTGTTTATTATATGTGACTATTTTTGTAAACGAAGTTTCTGTTGAGAAATAGGCTAAGGACCTCTATAA
CAGGTATGCCACCTGGGGGGTATGGCAACCACATGGCCCTCCCAGCTACACAAAGT CGTGGTTTGCATGAGGGCATGC
TGCACTTAGAGATCATGCATGAGAAAAAGTCACAAGAAAAACAAATTCTTAAATTTCACCATATTTCTGGGAGGGGTA
ATTGGGTGATAAGTGGAGGTGCTTTGTTGATCTTGTTTTGCGAAATCCAGCCCCTAGACCAAGTAGATTATTTGTGGG
TAGGCCAGTAAATCTTAGCAGGTGCAAACTTCATTCAAATGTTTGGAGTCATAAATGTTATGTTTCTTTTTGTTGTAT
TAAAAAAAAANCCTGAATAGTGAATATTGCCCCTCACCCTCCACCGCCAGAAGACTGAATTGACCAAAATTACTCTTT
ATAAATTTCTGCTTTTTCCTGCACTTTGTTTAGCCATCTTCGGCTCTCAGCAAGGTTGACACTGTATATGTTAATGAA
ATGCTATTTATTATGTAAATAGTCATTTTACCCTGTGGTGCACGTTTGAGCAAACAAATAATGACCTAAGCACAGTAT
TTATTGCATCAAATATGTACCACAAGAAATGTAGAGTGCAAGCTTTACACAGGTAATAAAATGTATTCTGTACCATTT
ATAGATAGTTTGGATGCTAT CAATGCATGTTTATATTACCATGCTGCTGTATCTGGTTTCTCTCACTGCTCAGAATCT
CATTTATGAGAAACCATATGTCAGTGGTAAAGT CAAGGAAATTGTTCAACAGATCTCATTTATTTAAGTCATTAAGCA
ATAGTTTGCAGCACTTTAACAGCTTTTTGGTTATTTTTACATTTTAAGTGGATAACATATGGTATATAGCCAGACTGT
ACAGACATGTTTAAAAAANCACACTGCTTAACCTATTAAATATGTGTTTAGAATTTTATAAGCAAATATAAATACTGT
AAAAAGTCACTTTATTTTATTTTTCAGCATTATGTACATAAATAT GAAGAGGAAATTATCTTCAGGTTGATATCACAA
TCACTTTTCTTACTTTCTGT CCATAGTACTTTTTCATGAAAGAAATTTGCTAAATAAGACATGAAAACAAGACTGGGT
AGTTGTAGATTTCTGCTTTTTAAATTACATTTGCTAATTTTAGATTATTTCACAATTTTAAGGAGCAAAATAGGTTCA
CGATTCATATCCAAATTATGCTTTGCAATTGGAAAAGGGTTTAAAATTTTATTTATATTTCTGGTAGTACCTGCACTA
ACTGAATTGAAGGTAGTGCTTATGTTATTTTTGTTCTTTTTTTCTGACTTCGGTTTATGTTTTCATTTCTTTGGAGTA
ATGCTGCTCTAGATTGTTCTAAATAGAATGTGGGCTTCATAATTTTTTTTTCCACAAAAACAGAGTAGTCAACTTATA
TAGTCAATTACATCAGGACATTTTGTGTTTCTTACAGAAGCAAACCATAGGCTCCTCTTTTCCTTAAAACTACTTAGA
TAAACTGTATTCGTGAACTGCATGCTGGAAAATGCTACTATTATGCTAAATAATGCTAACCAACATTTAAAATGTGCA
AAACTAATAAAGATTACATTTTTTATTTTATTGTTTGCCCAGTCACTTTTTGTTAACAGAATATTCTAATGATATGGA
GATTTTTTACATTACAAATT GGGGGAGAAGGGGAGCGCGCGCGCACACACACACACACACACACACACACACACACAC
ACACAGAGGCATACCCACGTTGACAACAAANACCTAGGGTAGATATGTCACTGGAGGTAGGGGGTAATGACCTCCCAGA
ATTACAAGCAGCAGGTGTGTTCTCTGTTAGGAGCGAAGAACTGGTGTCAGAGGATAGCTAGTGATTCTAGGAGGAAGAG
ANGTATGGAAGCCAGAGTGATGGTGGATGACCCCTTGAGCTATGAAAAGAAACCCTTAAATCATCATTTAAAAATTTA
GAATTGCCATGTGTGTAGGATACTGTGTTTGCTCCTCCAGAGCCACTCTCTCTGCTTCTGCATCATTCTGTGTGTCCC
AGAAGGGTGACTTCTACACATTGCAAAAATGGGCTCTCCTACCTTTGAGCTCCCAATTGGTTTGGCCAATGAGAAGCA
CCAGTGGGAAAGCACCAGAGAGAGAAGATTGACATAGGAATATTTCTTCTCCAATTCCTTCTTTGCTGGGTTGGCACT
GGACTCATTCCTCCCCGAAAAGTCATACTCCAATCAGACTGCCCCTCATACAACTGAAGCTACTTTCTCTGGGGTCAG
GTAATCACTCCTCCCCTTGCTCCTTCAGGTCTGCTGCTGCATTGAGAGTGCTTTTGTATTCCTTGTAGCTTTCTCCTA
ACATTGCTGACACTTTTGTAAATGTCCCCTTCATGAAATTCTTCTATATGCCTCATTTCAGCATGCCATCTGTCTCCT
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GCCTGGCTGACACAAGGTGATTCAACAGCTCATGAAAGT CAGCAGGAAGCAAAGATGTGCCTTGCTTCAGCTTGGGGT
CTTAATCTTGCTAACTTTTGCAGATAAAGAAAAACAGTAACTGGGGGAACCACAGTGAAGTCCAGTGCAGAATTCACA
GATATCATGGAAAGGTTACTCGGGTGGTCCAGATAGTAAAATTAACAGT CTAAATTAATCTATCTAAATTTCTGAGGA
ACGAGAAGCCTTCCCTTGTCATCAGGTGAAGCCAGAAGAGGGAATATAGCCTCAACCAGAAAAGGGACAGTAATTAAA
AGGCTTTTCCCATCCTTGTACAATGGACTGACTTTGCCTCTTCATAACATCACAATCCTAAAGCAACACAACAATTAA
TTCTGATATATTAGTAGCTGAAAAAAATTCCCATTTCCAACTAAGGTAGGTCAGAATTATAGGATAAACCCTGCAGAC
TTTTTATACTACCCATCCACGCCATTACTCACTGTTACCTTTCCAAATACAAAGAGAAGAACTGGTAAAACATAATCA
TATAAATCTCCATATTCATTTTGAAATATTTGGCATGATATTTTCTGTGCTAAAAAGTAATTATTCTTCAAAGAATGA
TGAGGTCATGTCAGTAAGACACAGGAACCAACTAGAAGGGGCTTCCCACTGGCCAAATCTGGGGCAAGTTGAGCATCA
AAATAAATGATAGTAAAAGATTATAATT CATTGAATAAGAATCAGCAAATACATACTGATGTAAGTAAATAAGGAAAA
GTACAAATCTGTTTCTTGCAGTTGAATGTTAATTAACAATTGTAGAAGAAATAACGGAGTTAGAAAAATCACTATTTG
GCAATCACCCTAATGACAATTGATTCATACAAGAATCATCAATGAGTATTAAAACTCATGGGTGAAAGTTTGATGAGG
AATAGGGTATTTATAGCATCTTAAAGTATCTCTTCTCTATTAAGTAGAAAATTTAAACAGAAGAAAGTATACTTTGGA
GAAATACAGCAGACAATACCTTCAAAGATATCATCAATTATGAGACCAACTGATACTATGTGCCTCCTGATAAGATAT
ACTGAAAGGGCCACATTACTTCTTGGTACACAGTCAAAATTTTAAAACCAGAATCTAACTACAAGGAAAATCAAATTG
AGGACACTCTATAAAATAAGTGGACTGAACTCCTTAAAAATGTCAATGTCATGAAAGACAAAGAAAGGCTAAAGAATT
CCATGAGGTCAAAGAACTATGACAACTAAACACAATTCTGGATGGAATATCAAATTAAAAAATAACAGATAAATAATA
TTATTGGGAAAGTTGAATAAATTTGAATATGGACTGTTTATTAGTTATTAGTATTATAATAGTGTTAATTTTCCTAAT
TTTGTTAAGACTAGTGTGCCTGTTCCATGAAAATAGAAAATGTTCTTATTCTCTGAAAATGCATGCTAAAGTATTTAG
GGGTGAATGCAACAATGTCTGCAGCTCATTCTTGAAT CAGTTCAAAGAAAAATGAGTTACATTTATATATATATGTAT
GTATGTAAACAGACATAGATAAAAGTATAGATGTGTGTGTGTCTTTAGAAAGGGGAGGATTTTTTTTTTTTTTTTGCT
GTGTGTTACTGAAGTGCCTATGTCTGCGTGTTCACACTATCATATTTTGTATGCCCTGGACTTTATAATTTCTACCTT
CAAAATTAGATCTACTGTTGGTAATTAATTCAATATATACTGGTTTTTTAACTACTATTCTCATTTCCTAGCAGTAAT
CTTCCTGAAAAGTCACAGAAATGATTACATTCCTTGTTCTTCATAATAATCACTGTTTAATTAAAATAAGAATATTTT
AGAAAAGATCTGCGGCATAGTGGTTAAGACCCCAGTATTTGATGCTAAACAGATCTGATTTGGATAACAGAAGGTGGC
ACTTTGCTGTTTAAGCTGGGGACCAGACACTGTGGGTATAAATAGTAATTCCAAACACAGCTCCACAGAGCAGCACCC
TTATGACAAGGTTTTCATATGTCTATAGTTAAGCCAGAAAATTAAGAATAATGCCATAAATATTTATAAAGCTGAACA
TATCCAAGTTAAAGACCTTTATCCTGAAATTGTATCTTTTAGATTATTTTCTAAAGACTAATACCATTTAATGTTTAA
ATGTTCTTTGGAAATGATGGTGAGAATACGTGATAATGGGTCATTGGTTTTAATATTTTATTTAGCCAAGTGGAAAAT
TGGCAACCTGGTGTCGGTCCTCCCATTTGTATTTTACTGGTGCATGAAATCCAAAAGT CTAGTAACCATTGGGACAGA
CAACTCTACTGCATAAGTTTGTATGTTTGTATATCTGTATCACAAAGCCCAGACACTCGAACTATATAAACTTGTCGC
ACTAAAGACAGCAAATATGTCTGGTAATTGCATATTCTTCATGTGTGCACTGGAATTTCTTATTATATAAGAAAATAA
ATGTGTTTCTAAACCACCATGAATTGGGTACTGCTGATAGTACTATTCTTCCTGGCACATGGAAATATCCCACTGAGG
TTGTCAATCAATATTGATTTAATCAGTGTGGCAGCAAAGGCACTAGAGGAGGAAAATACT CTAGACAATCAAGTATAG
ATGGGAAAATTGCATCACCAAGAAATTCTTAAAATCACAAGTGGATAATTTGCAATATCAATTGATTTTACTCAACTG
CTTGAGTCCTTTATCATTCCGTTAGAACACTCCTCATATTTGCAGATAACTCAGCCCCTCACCTCAGCAACAAGCAAG
AGGACATCATTATAAACTTCCTCAATTTCTTTCCTATCCAGTGAAAAATATCTAAGTCCCTTTTCCCTTCCCTTTTCC
TTCCCTTCCCTTCCTTTTTCTTTCCTTCCATTCTCTTCCTTTTTCCTTCCTTTTTCTTTCCTTCCATTCTCTTCCTTT
TTCCTTCCTTTTTCTTACTTTACCTCCCCCTCCTACCTTTCCCTTTCTCCCTTCCTCCCTCTCTCCCTTCCTTCCTCT
CTCCCTCTCCTTCCTTCCTTCCTTCAATCCATACTTTTATATCTTTTCAGAGATCAATTTTTCCCATTCATTTCTACA
TTCTCAGATACCTTGCTCCATGACTTGTTCTACTTCTCTTCTATCTTTATTCTTTCCCTCTTGACTGATCCTTTTTGT
CTGCCTTTGCATTTTCAAAATCAGTTTTTCTAATCTTAAAAAATAACTTTGCTCAACCCTGATGCATCTTTATTCACT
GTGTCATTATCTCATTATTTTTAAAGGTTAGTTTCTAAAGCCAGGGCTCTATACTCACTACCTTCACTCTTGGTTAAA
ATTAAAAGAAATATAGGTCCCAGTGATATTTATGGGAAAATTTGACTGTGAATAAT CTTGTTGATATAAACACTTTGG
GTTTTCAAAATGTTATGCTAGCTGTTAACTTTCCCAGTAACATTATGAGGGAAGGGCTGGAAAATACAAAAGGTAGAC
ATAGGAACCGAGAACACCACCCCTATGGAGCCAAGCTATACATACTCTGTCTCTGGTTATCATAAATACATCTCCTAT
ATTCAATGCTTGCTTAGAAAGGCATGATGTCCACGGAGCAATTCAATTGTTCACTGTGATGGGTTTTTTTGTTTTCTC
CTCATGGAATGCAACTTTTATTTAT

SEQ ID NO: 2 >XR_001738884.1 SCN1A [organism=Homo sapiens] [GenelD=6323]
[transcript=X2]

ACCATAGAGTGAGGCGAGGATGAAGCCGAGAGGATACTGCAGAGGTCTCTGGTGCATGTGTGTATGTGTGCGTTTGTG
TGTGTTTGTGTGTCTGTGTGTTCTGCCCCAGTGAGACTGCAGCCCTTGTAAATACTTTGACACCTTTTGCAAGAAGGA
ATCTGAACAATTGCAACTGAAGGCACATTGTTATCATCTCGTCTTTGGGTGATGCTGTTCCTCACTGCAGATGGATAA
TTTTCCTTTTAATCAGGTTTGGGCAATTATGAATAAGGCTGCTGTATACATCCGTGTGCAGCGATTTTGTGTGGACATA
AGTTTTCAACTCCTTTGGTTAAAT CCTAAGGAATTTCATATGCAGAATAAATGGTAATTAAAATGTGCAGCGATGACAA
GATGGAGCAAACAGTGCTTGTACCACCAGGACCTGACAGCTTCAACTTCTTCACCAGAGAATCTCTTGCGGCTATTGA
ANAGACGCATTGCAGAAGAAAAGGCAAAGAATCCCAAACCAGACAAAAANGATGACGACGAAAATGGCCCAAAGCCAAA
TAGTGACTTGGAAGCTGGAAAGAACCTTCCATTTATTTATGGAGACATT CCTCCAGAGATGGTGTCAGAGCCCCTGGA
GGACCTGGACCCCTACTATATCAATAAGAAAACTTTTATAGTATTGAATAAAGGGAAGGCCATCTTCCGGTTCAGTGC
CACCTCTGCCCTGTACATTTTAACTCCCTTCAATCCTCTTAGGAAAATAGCTATTAAGATTTTGGTACATTCATTATT
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CAGCATGCTAATTATGTGCACTATTTTGACAAACTGTGTGTTTATGACAATGAGTAACCCTCCTGATTGGACAAAGAA
TGTAGAATACACCTTCACAGGAATATATACTTTTGAATCACTTATAAAAATTATTGCAAGGGGATTCTGTTTAGAAGA
TTTTACTTTCCTTCGGGATCCATGGAACTGGCTCGATTTCACTGTCATTACATTTGCGTACGTCACAGAGTTTGTGGA
CCTGGGCAATGTCTCGGCATTGAGAACATTCAGAGTTCTCCGAGCATTGAAGACGATTTCAGTCATTCCAGGCCTGAA
ANCCATTGTGGGAGCCCTGATCCAGTCTGTGAAGAAGCTCTCAGATGTAATGATCCTGACTGTGTTCTGTCTGAGCGT
ATTTGCTCTAATTGGGCTGCAGCTGTTCATGGGCAACCTGAGGAATAAATGTATACAATGGCCTCCCACCAATGCTTC
CTTGGAGGAACATAGTATAGAAAAGAATATAACTGTGAATTATAATGGTACACTTATAAATGAAACTGTCTTTGAGTT
TGACTGGAAGTCATATATTCAAGATTCAAGATATCATTATTTCCTGGAGGGTTTTTTAGATGCACTACTATGTGGAAA
TAGCTCTGATGCAGGCCAATGTCCAGAGGGATATATGTGTGTGAAAGCTGGTAGAAATCCCAATTATGGCTACACAAG
CTTTGATACCTTCAGTTGGGCTTTTTTGTCCTTGTTTCGACTAATGACTCAGGACTTCTGGGAAAATCTTTATCAACT
GACATTACGTGCTGCTGGGAAAACGTACATGATATTTTTTGTATTGGTCATTTTCTTGGGCTCATTCTACCTAATAAA
TTTGATCCTGGCTGTGGTGGCCATGGCCTACGAGGAACAGAAT CAGGCCACCTTGGAAGAAGCAGAACAGAAAGAGGC
CGAATTTCAGCAGATGATTGAACAGCTTAAAAAGCAACAGGAGGCAGCTCAGCAGGCAGCAACGGCAACTGCCTCAGA
ACATTCCAGAGAGCCCAGTGCAGCAGGCAGGCTCTCAGACAGCTCATCTGAAGCCTCTAAGTTGAGTTCCAAGAGTGC
TAAGGAAAGAAGAAAT CGGAGGAAGAAAAGAAANCAGAAAGAGCAGT CTGCGTGGGGAAGAGAAAGATGAGGATGAATT
CCAAAANTCTGAATCTGAGGACAGCATCAGGAGGAAAGGTTTTCGCTTCTCCATTGAAGGGAACCGATTGACATATGA
AANGAGGTACTCCTCCCCACACCAGTCTTTGTTGAGCATCCGTGGCTCCCTATTTTCACCAAGGCGAAATAGCAGAAC
AAGCCTTTTCAGCTTTAGAGGGCGAGCAAAGGATGTGGGAT CTGAGAACGACTTCGCAGATGATGAGCACAGCACCTT
TGAGGATAACGAGAGCCGTAGAGATTCCTTGTTTGTGCCCCGACGACACGGAGAGAGACGCAACAGCAACCTGAGTCA
GACCAGTAGGTCATCCCGGATGCTGGCAGTGTTTCCAGCGAATGGGAAGATGCACAGCACTGTGGATTGCAATGGTGT
GGTTTCCTTGGTTGGTGGACCTTCAGTTCCTACATCGCCTGTTGGACAGCTTCTGCCAGAGGGAACAACCACTGAAAC
TGAAATGAGAAAGAGAAGGT CAAGTTCTTTCCACGTTTCCATGGACTTTCTAGAAGATCCTTCCCAAAGGCAACGAGC
AATGAGTATAGCCAGCATTCTAACAAATACAGTAGAAGAACTTGAAGAATCCAGGCAGAAATGCCCACCCTGTTGGTA
TAAATTTTCCAACATATTCTTAATCTGGGACTGTTCTCCATATTGGTTAAAAGTGAAACATGTTGTCAACCTGGTTGT
GATGGACCCATTTGTTGACCTGGCCATCACCATCTGTATTGTCTTAAATACTCTTTTCATGGCCATGGAGCACTATCC
AATGACGGACCATTTCAATAATGTGCTTACAGTAGGAAACTTGGTTTTCACTGGGATCTTTACAGCAGAAATGTTTCT
GAAAATTATTGCCATGGATCCTTACTATTATTT CCAAGAAGGCTGGAATATCTTTGACGGTTTTATTGTGACGCTTAG
CCTGGTAGAACTTGGACTCGCCAATGTGGAAGGATTATCTGTTCTCCGTTCATTTCGATTGCTGCGAGTTTTCAAGTT
GGCAAAATCTTGGCCAACGTTAAATATGCTAATAAAGATCATCGGCAATTCCGTGGGGGCTCTGGGAAATTTAACCCT
CGTCTTGGCCATCATCGTCTTCATTTTTGCCGTGGTCGGCATGCAGCTCTTTGGTAAAAGCTACAAAGATTGTGTCTG
CAAGATCGCCAGTGATTGTCAACTCCCACGCTGGCACATGAATGACTTCTTCCACTCCTTCCTGATTGTGTTCCGCGT
GCTGTGTGGGGAGTGGATAGAGACCATGTGGGACTGTATGGAGGTTGCTGGTCAAGCCATGTGCCTTACTGTCTTCAT
GATGGTCATGGTGATTGGAAACCTAGTGGTCCTGAATCTCTTTCTGGCCTTGCTTCTGAGCTCATTTAGTGCAGACAA
CCTTGCAGCCACTGATGATGATAATGAAATGAATAATCTCCAAATTGCTGTGGATAGGAT GCACAAAGGAGTAGCTTA
TGTGAAAAGAAAAATATATGAATTTATTCAACAGTCCTTCATTAGGAAACAAAAGATTTTAGATGAAATTAAACCACT
TGATGATCTAAACAACAAGAAAGACAGTTGTATGTCCAATCATACAGCAGAAATTGGGAAAGATCTTGACTATCTTAA
AGATGTAAATGGAACTACAAGTGGTATAGGAACTGGCAGCAGTGTTGAAAAATACATTATTGATGAAAGTGATTACAT
GTCATTCATAAACAACCCCAGTCTTACTGTGACTGTACCAATTGCTGTAGGAGAATCTGACTTTGAAAATTTAAACAC
GGAAGACTTTAGTAGTGAAT CGGATCTGGAAGAAAGCAAAGAGAAACTGCGAATGAAAGCAGTAGCT CATCAGAAGGTAG
CACTGTGGACATCGGCGCACCTGTAGAAGAACAGCCCGTAGTGGAACCTGAAGAAACTCTTGAACCAGAAGCTTGTTT
CACTGAAGGCTGTGTACAAAGATTCAAGTGTTGTCAAATCAATGTGGAAGAAGGCAGAGGAAAACAATGGTGGAACCT
GAGAAGGACGTGTTTCCGAATAGTTGAACATAACTGGTTTGAGACCTTCATTGTTTTCATGATTCTCCTTAGTAGTGG
TGCTCTGGCATTTGAAGATATATATATTGAT CAGCGAAAGACGATTAAGACGATGTTGGAATATGCTGACAAGGTTTT
CACTTACATTTTCATTCTGGAAATGCTTCTAAAATGGGTGGCATATGGCTATCAAACATATTTCACCAATGCCTGGTG
TTGGCTGGACTTCTTAATTGTTGATGTTTCATTGGTCAGTTTAACAGCAAATGCCTTGGGTTACTCAGAACTTGGAGC
CATCAAATCTCTCAGGACACTAAGAGCTCTGAGACCTCTAAGAGCCTTATCTCGATTTGAAGGGAT GAGGGATAATCT
TGCTCCAACTTGGATGGGGT GGAGCGCTGGTTCCTCCCCTGAGCCCTTTATTATGGGTGGTTGTGAATGCCCTTTTAG
GAGCAATTCCATCCATCATGAATGTGCTTCTGGTTTGTCTTATATTCTGGCTAATTTTCAGCATCATGGGCGTAAATT
TGTTTGCTGGCAAATTCTACCACTGTATTAACACCACAACTGGTGACAGGTTTGACATCGAAGACGTGAATAATCATA
CTGATTGCCTAAAACTAATAGAAAGAAATGAGACTGCTCGATGGAAAAATGTGAAAGTAAACTTTGATAATGTAGGAT
TTGGGTATCTCTCTTTGCTTCAAGTTGCCACATTCAAAGGATGGATGGATATAATGTATGCAGCAGTTGATTCCAGAA
ATGTGGAACTCCAGCCTAAGTATGAAGAAAGTCTGTACATGTATCTTTACTTTGTTATTTTCATCATCTTTGGGTCCT
TCTTCACCTTGAACCTGTTTATTGGTGTCATCATAGATAATTTCAACCAGCAGAAAAAGAAGTTTGGAGGTCAAGACA
TCTTTATGACAGAAGAACAGAAGAAATACTATAATGCAATGAAAAAATTAGGATCGAAAAAACCGCAAAAGCCTATAC
CTCGACCAGGAAACAAATTT CAAGGAATGGTCTTTGACTTCGTAACCAGACAAGTTTTTGACATAAGCATCATGATTC
TCATCTGTCTTAACATGGTCACAATGAT GGTGGAAACAGATGACCAGAGTGAATATGTGACTACCATTTTGTCACGCA
TCAATCTGGTGTTCATTGTGCTATTTACTGGAGAGTGTGTACTGAAACT CATCTCTCTACGCCATTATTATTTTACCA
TTGGATGGAATATTTTTGATTTTGTGGTTGTCATTCTCTCCATTGTAGGTATGTTTCTTGCCGAGCTGATAGAAAAGT
ATTTCGTGTCCCCTACCCTGTTCCGAGTGATCCGTCTTGCTAGGATTGGCCGAATCCTACGTCTGATCAAAGGAGCAA
AGGGGATCCGCACGCTGCTCTTTGCTTTGATGATGTCCCTTCCTGCGTTGTTTAACATCGGCCTCCTACTCTTCCTAG
TCATGTTCATCTACGCCATCTTTGGGATGTCCAACTTTGCCTATGTTAAGAGGGAAGTTGGGATCGATGACATGTTCA
ACTTTGAGACCTTTGGCAACAGCATGATCTGCCTATTCCAAATTACAACCTCTGCTGGCTGGGATGCGATTGCTAGCAC
CCATTCTCAACAGTAAGCCACCCGACTGTGACCCTAATAAAGTTAACCCTGGAAGCTCAGTTAAGGGAGACTGTGGGA
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ACCCATCTGTTGGAATTTTCTTTTTTGT CAGTTACATCATCATATCCTTCCTGGTTGTGGTGAACATGTACATCGCGG
TCATCCTGGAGAACTTCAGTGTTGCTACTGAAGAAAGTGCAGAGCCTCTGAGTGAGGATGACTTTGAGATGTTCTATG
AGGTTTGGGAGAAGTTTGAT CCCGATGCAACTCAGTTCATGGAATTTGAAAAATTATCTCAGTTTGCAGCTGCGCTTG
ANACCGCCTCTCAATCTGCCACAACCAAACAAACTCCAGCTCATTGCCATGGATTTGCCCATGGTGAGTGGTGACCGGA
TCCACTGTCTTGATATCTTATTTGCTTTTACAAAGCGGGTTCTAGGAGAGAGTGCGAGAGATGGATGCTCTACGAATAC
AGATGGAAGAGCGATTCATGGCTTCCAATCCTTCCAAGGTCTCCTATCAGCCAATCACTACTACTTTAAAACGAAAAC
ANGAGGAAGTATCTGCTGTCATTATTCAGCGTGCTTACAGACGCCACCTTTTAAAGCGAACTGTAAAACAAGCTTCCT
TTACGTACAATAAAAACAAAATCAAAGGTGGGGCTAATCTTCTTATAAAAGAAGACATGATAATTGACAGAATAAATG
AAAACTCTATTACAGAAAAAACTGATCTGACCATGTCCACTGCAGCTTGTCCACCTTCCTATGACCGGGTGACAAAGC
CAATTGTGGAAAAACATGAGCAAGAAGGCAAAGATGAAAANAGCCAAAGGGAAATAAAT GAAAATAAATAAAAATAATT
GGGTGACAAATTGTTTACAGCCTGTGAAGGTGATGTATTTTTATCAACAGGACTCCTTTAGGAGGTCAATGCCAAACT
GACTGTTTTTACACAAATCTCCTTAAGGTCAGTGCCTACAATAAGACAGTGACCCCTTGTCAGCAAACTGTGACTCTG
TGTAAAGGGGAGAT GACCTT GACAGGAGGTTACTGTTCTCACTACCAGCTGACACTGCTGAAGATAAGATGCACAATG
GCTAGTCAGACTGTAGGGACCAGTTTCAAGGGGTGCAAACCTGTGATTTTGGGGTTGTTTAACATGAAACACTTTAGT
GTAGTAATTGTATCCACTGTTTGCATTTCAACTGCCACATTTGTCACATTTTTATGGAATCTGTTAGTGGATTCATCT
TTTTGTTAATCCATGTGTTTATTATATGTGACTATTTTTGTAAACGAAGTTTCTGTTGAGAAATAGGCTAAGGACCTC
TATAACAGGTATGCCACCTGGGGGGTATGGCAACCACATGGCCCTCCCAGCTACACAAAGTCGTGGTTTGCATGAGGG
CATGCTGCACTTAGAGATCATGCATGAGAAAAAGT CACAAGAAAAACAAATTCTTAAATTTCACCATATTTCTGGGAG
GGGTAATTGGGTGATAAGTGGAGGTGCTTTGTTGATCTTGTTTTGCGAAATCCAGCCCCTAGACCAAGTAGATTATTT
GTGGGTAGGCCAGTAAATCTTAGCAGGTGCAAACTTCATTCAAATGTTTGGAGTCATAAATGTTATGTTTCTTTTTGT
TGTATTAAAAAAAAANCCTGAATAGTGAATATTGCCCCTCACCCTCCACCGCCAGAAGACTGAATTGACCAAAATTAC
TCTTTATAAATTTCTGCTTTTTCCTGCACTTTGTTTAGCCATCTTCGGCTCTCAGCAAGGTTGACACTGTATATGTTA
ATGAAATGCTATTTATTATGTAAATAGTCATTTTACCCTGTGGTGCACGTTTGAGCAAACAAATAATGACCTAAGCAC
AGTATTTATTGCATCAAATATGTACCACAAGAAATGTAGAGTGCAAGCTTTACACAGGTAATAAAATGTATTCTGTAC
CATTTATAGATAGTTTGGATGCTATCAATGCATGTTTATATTACCATGCTGCTGTATCTGGTTTCTCTCACTGCTCAG
AATCTCATTTATGAGAAACCATATGTCAGTGGTAAAGTCAAGGAAATTGTTCAACAGATCTCATTTATTTAAGT CATT
AAGCAATAGTTTGCAGCACTTTAACAGCTTTTTGGTTATTTTTACATTTTAAGTGGATAACATATGGTATATAGCCAG
ACTGTACAGACATGTTTAAAAAAACACACTGCTTAACCTATTAAATATGTGTTTAGAATTTTATAAGCAAATATAAAT
ACTGTAAAAAGTCACTTTATTTTATTTTTCAGCATTATGTACATAAATATGAAGAGGAAATTATCTTCAGGTTGATAT
CACAATCACTTTTCTTACTTTCTGTCCATAGTACTTTTTCATGAAAGAAATTTGCTAAATAAGACATGAAAACAAGAC
TGGGTAGTTGTAGATTTCTGCTTTTTAAATTACATTTGCTAATTTTAGATTATTTCACAATTTTAAGGAGCAAAATAG
GTTCACGATTCATATCCAAATTATGCTTTGCAATTGGAAAAGGGTTTAAAATTTTATTTATATTTCTGGTAGTACCTG
CACTAACTGAATTGAAGGTAGTGCTTATGTTATTTTTGTTCTTTTTTTCTGACTTCGGTTTATGTTTTCATTTCTTTG
GAGTAATGCTGCTCTAGATTGTTCTAAATAGAATGTGGGCTTCATAATTTTTTTTTCCACAAAAACAGAGTAGTCAAC
TTATATAGTCAATTACATCAGGACATTTTGTGTTTCTTACAGAAGCAAACCATAGGCTCCTCTTTTCCTTAAAACTAC
TTAGATAAACTGTATTCGTGAACTGCATGCTGGAAAATGCTACTATTATGCTAAATAATGCTAACCAACATTTAAAAT
GTGCAAAACTAATAAAGATTACATTTTTTATTTTA

SEQ ID NO: 3 >XR _001738883.1 SCN1A [organism=Homo sapiens] [GenelD=6323]
[transcript=X1]

AGAGTGAGGCGAGGATGAAGCCGAGAGGATACTGCAGAGGTCTCTGGTGCATGTGTGTATGTGTGCGTTTGTGTGTGT
TTGTGTGTCTGTGTGTTCTGCCCCAGTGAGACTGCAGCCCTTGTAAATACTTTGACACCTTTTGCAAGAAGGAATCTG
AACAATTGCAACTGAAGGCACATTGTTATCATCTCGTCTTTGGGTGATGCTGTTCCTCACTGCAGATGGATAATTTTC
CTTTTAATCAGGTTTGGGCAATTATGAATAAGGCTGCTGTATACATCCGTGTGCAGGATTTTGTGTGGACATAAGTTT
TCAACTCCTTTGGTTAAATCCTAAGGAATTTCATATGCAGAATAAATGGTAATTAAAATGTGCAGGATGACAAGATGG
AGCAAACAGTGCTTGTACCACCAGGACCTGACAGCTTCAACTTCTTCACCAGAGAATCTCTTGCGGCTATTGAAAGAC
GCATTGCAGAAGAAAAGGCAAAGAATCCCAAACCAGACAAAAANGATGACGACGAAAATGGCCCAAAGCCAAATAGTG
ACTTGGAAGCTGGAAAGAACCTTCCATTTATTTATGGAGACATTCCTCCAGAGATGGTGTCAGAGCCCCTGGAGGACC
TGGACCCCTACTATATCAATAAGAAAACTTTTATAGTATTGAATAAAGGGAAGGCCATCTTCCGGTTCAGTGCCACCT
CTGCCCTGTACATTTTAACT CCCTTCAATCCTCTTAGGAAAATAGCTATTAAGATTTTGGTACATTCATTATTCAGCA
TGCTAATTATGTGCACTATTTTGACAAACTGTGTGTTTATGACAATGAGTAACCCTCCTGATTGGACAAAGAATGTAG
AATACACCTTCACAGGAATATATACTTTTGAATCACTTATAAAAATTATTGCAAGGGGATTCTGTTTAGAAGATTTTA
CTTTCCTTCGGGATCCATGGAACTGGCTCGATTTCACTGTCATTACATTTGCGTACGTCACAGAGTTTGTGGACCTGG
GCAATGTCTCGGCATTGAGAACATTCAGAGTTCTCCGAGCATTGAAGACGATTTCAGTCATTCCAGGCCTGAAAACCA
TTGTGGGAGCCCTGATCCAGTCTGTGAAGAAGCTCTCAGATGTAATGAT CCTGACTGTGTTCTGTCTGAGCGTATTTG
CTCTAATTGGGCTGCAGCTGTTCATGGGCAACCTGAGGAATAAATGTATACAATGGCCTCCCACCAATGCTTCCTTGG
AGGAACATAGTATAGAAAAGAATATAACTGTGAATTATAATGGTACACTTATAAATGAAACTGTCTTTGAGTTTGACT
GGAAGTCATATATTCAAGATTCAAGATATCATTATTTCCTGGAGGGTTTTTTAGATGCACTACTATGTGGAAATAGCT
CTGATGCAGGCCAATGTCCAGAGGGATATATGTGTGTGAAAGCTGGTAGAAATCCCAATTATGGCTACACAAGCTTTG
ATACCTTCAGTTGGGCTTTTTTGTCCTTGTTTCGACTAATGACTCAGGACTTCTGGGAAAATCTTTATCAACTGACAT
TACGTGCTGCTGGGAAAACGTACATGATATTTTTTGTATTGGTCATTTTCTTGGGCTCATTCTACCTAATAAATTTGA
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TCCTGGCTGTGGTGGCCATGGCCTACGAGGAACAGAATCAGGCCACCTTGGAAGAAGCAGAACAGAAAGAGGCCGAAT
TTCAGCAGATGATTGAACAGCTTAAAAAGCAACAGGAGGCAGCTCAGCAGGCAGCAACGGCAACTGCCTCAGAACATT
CCAGAGAGCCCAGTGCAGCAGGCAGGCTCTCAGACAGCTCATCTGAAGCCTCTAAGTTGAGTTCCAAGAGTGCTAAGG
AAAGAAGAAATCGGAGGAAGAAAAGAAAACAGAAAGAGCAGTCTGGTGGGGAAGAGAAAGATGAGGATGAATTCCAAA
AATCTGAATCTGAGGACAGCATCAGGAGGAAAGGTTTTCGCTTCTCCATTGAAGGGAACCGATTGACATATGAAAAGA
GGTACTCCTCCCCACACCAGTCTTTGTTGAGCATCCGTGGCTCCCTATTTTCACCAAGGCGAAATAGCAGAACAAGCC
TTTTCAGCTTTAGAGGGCGAGCAAAGGATGTGGCGATCTGCGAGAACGACTTCGCAGATGATGAGCACAGCACCTTTGAGG
ATAACGAGAGCCGTAGAGATTCCTTGTTTGTGCCCCGACGACACGGAGAGAGACGCAACAGCAACCTGAGTCAGACCA
GTAGGTCATCCCGGATGCTGGCAGTGTTTCCAGCGAATGGGAAGATGCACAGCACTGTGGATTGCAATGGTGTGGTTT
CCTTGGTTGGTGGACCTTCAGTTCCTACATCGCCTGTTGGACAGCTTCTGCCAGAGGTGATAATAGATAAGCCAGCTA
CTGATGACAATGGAACAACCACTGAAACTGAAATGAGAAAGAGAAGGTCAAGTTCTTTCCACGTTTCCATGGACTTTC
TAGAAGATCCTTCCCAAAGGCAACGAGCAATGAGTATAGCCAGCATTCTAACAAATACAGTAGAAGAACTTGAAGAAT
CCAGGCAGAAATGCCCACCCTGTTGGTATAAATTTTCCAACATATTCTTAATCTGGGACTGTTCTCCATATTGGTTAA
AAGTGAAACATGTTGTCAACCTGGTTGTGATGGACCCATTTGTTGACCTGGCCATCACCATCTGTATTGTCTTAAATA
CTCTTTTCATGGCCATGGAGCACTATCCAATGACGGACCATTTCAATAATGTGCTTACAGTAGGAAACTTGGTTTTCA
CTGGGATCTTTACAGCAGAAATGTTTCTGAAAATTATTGCCATGGATCCTTACTATTATTTCCAAGAAGGCTGGAATA
TCTTTGACGGTTTTATTGTGACGCTTAGCCTGGTAGAACTTGGACTCGCCAATGTGCGAAGGATTATCTGTTCTCCGTT
CATTTCGATTGCTGCGAGTTTTCAAGTTGGCAAAATCTTGGCCAACGTTAAATATGCTAATAAAGATCATCGGCAATT
CCGTGGGGGCTCTGGGAAATTTAACCCTCGTCTTGGCCATCATCGTCTTCATTTTTGCCGTGGTCGGCATGCAGCTCT
TTGGTAAAAGCTACAAAGATTGTGTCTGCAAGATCGCCAGTGATTGTCAACTCCCACGCTGGCACATGAATGACTTCT
TCCACTCCTTCCTGATTGTGTTCCGCGTGCTGTGTGGGCAGTGGATAGAGACCATGTGGGACTGTATGGAGGTTGCTG
GTCAAGCCATGTGCCTTACTGTCTTCATGATGGTCATGGTGATTGGAAACCTAGTGGTCCTGAATCTCTTTCTGGCCT
TGCTTCTGAGCTCATTTAGT GCAGACAACCTTGCAGCCACTGATGATGATAATGAAATGAATAATCTCCAAATTGCTG
TGGATAGGATGCACAAAGGAGTAGCTTATGTGAAAAGAAAAATATATGAATTTATT CAACAGTCCTTCATTAGGAAAC
AAAAGATTTTAGATGAAATTAAACCACTTGATGATCTAAACAACAAGAAAGACAGTTGTATGTCCAATCATACAGCAG
AANTTGGGAAAGATCTTGACTATCTTAAAGATGTAAATGGAACTACAAGTGGTATAGGAACTGGCAGCAGTGTTGAAA
AATACATTATTGATGAAAGT GATTACATGTCATTCATAAACAACCCCAGTCTTACTGTGACTGTACCAATTGCTGTAG
GAGAATCTGACTTTGAAAATTTAAACACGGAAGACTTTAGTAGTGAATCGGAT CTGGAAGAAAGCAAAGAGAAACT GA
ATGAAAGCAGTAGCTCATCAGAAGGTAGCACTGTGGACATCGGCGCACCTGTAGAAGAACAGCCCGTAGTGGAACCTG
AAGAAACTCTTGAACCAGAAGCTTGTTTCACTGAAGGCTGTGTACAAAGATTCAAGTGTTGTCAAATCAATGTGGAAG
ANGGCAGAGGAAAACAATGGTGGAACCTGAGAAGGACGTGTTTCCGAATAGTTGAACATAACTGGTTTGAGACCTTCA
TTGTTTTCATGATTCTCCTTAGTAGTGGTGCTCTGGCATTTGAAGATATATATATTGATCAGCGAAAGACCGATTAAGA
CGATGTTGGAATATGCTGACAAGGTTTTCACTTACATTTTCATTCTGGAAATGCTTCTAAAATGGGTGGCATATGGCT
ATCAAACATATTTCACCAATGCCTGGTGTTGGCTGGACTTCTTAATTGTTGATGTTTCATTGGTCAGTTTAACAGCAA
ATGCCTTGGGTTACTCAGAACTTGGAGCCATCAAATCTCTCAGGACACTAAGAGCT CTGAGACCTCTAAGAGCCTTAT
CTCGATTTGAAGGGATGAGGGATAATCTTGCTCCAACTTGGATGGGGTGGAGCGCTGGTTCCTCCCCTGAGCCCTTTA
TTATGGGTGGTTGTGAATGCCCTTTTAGGAGCAATTCCATCCATCATGAATGTGCTTCTGGTTTGTCTTATATTCTGG
CTAATTTTCAGCATCATGGGCGTAAATTTGTTTGCTGGCAAATTCTACCACTGTATTAACACCACAACTGGTGACAGG
TTTGACATCGAAGACGTGAATAATCATACTGATTGCCTAAAACTAATAGAAAGAAATGCGAGACTGCTCGATGGAAAAAT
GTGAAAGTAAACTTTGATAATGTAGGATTTGGGTATCTCTCTTTGCTTCAAGTTGCCACATTCAAAGGAT GGAT GGAT
ATAATGTATGCAGCAGTTGATTCCAGAAATGTGCGAACTCCAGCCTAAGTATGAAGAAAGT CTGTACATGTATCTTTAC
TTTGTTATTTTCATCATCTTTGGGTCCTTCTTCACCTTGAACCTGTTTATTGGTGT CATCATAGATAATTTCAACCAG
CAGAAANAGAAGTTTGGAGGTCAAGACATCTTTATGACAGAAGAACAGAAGAAATACTATAATGCAATGAAAAAATTA
GGATCGAAAAANCCGCAAAAGCCTATACCTCGACCAGGAAACAAATTTCAAGGAATGGTCTTTGACTTCGTAACCAGA
CAAGTTTTTGACATAAGCATCATGATTCTCATCTGTCTTAACATGGTCACAATGATGGTGGAAACAGATGACCAGAGT
GAATATGTGACTACCATTTTGTCACGCATCAATCTGGTGTTCATTGTGCTATTTACTGGAGAGTGTGTACTGAAACTC
ATCTCTCTACGCCATTATTATTTTACCATTGGATGGAATATTTTTGATTTTGTGGTTGTCATTCTCTCCATTGTAGGT
ATGTTTCTTGCCGAGCTGATAGAAAAGTATTTCGTGTCCCCTACCCTGTTCCGAGTGATCCGTCTTGCTAGGATTGGC
CGAATCCTACGTCTGATCAAAGGAGCAAAGGGGATCCGCACGCTGCTCTTTGCTTTGATGATGTCCCTTCCTGCGTTG
TTTAACATCGGCCTCCTACTCTTCCTAGTCATGTTCATCTACGCCATCTTTGGGATGTCCAACTTTGCCTATGTTAAG
AGGGAAGTTGGGATCGATGACATGTTCAACTTTGAGACCTTTGGCAACAGCATGAT CTGCCTATTCCAAATTACAACC
TCTGCTGGCTGGGATGGATT GCTAGCACCCATTCTCAACAGTAAGCCACCCGACTGTGACCCTAATAAAGTTAACCCT
GGAAGCTCAGTTAAGGGAGACTGTGGGAACCCATCTGTTGGAATTTTCTTTTTTGT CAGTTACATCATCATATCCTTC
CTGGTTGTGGTGAACATGTACATCGCGGTCATCCTGGAGAACTTCAGTGTTGCTACTGAAGAAAGTGCAGAGCCTCTG
AGTGAGGATGACTTTGAGAT GTTCTATGAGGTTTGGGAGAAGTTTGATCCCGATGCAACT CAGTTCATGGAATTTGAA
AAATTATCTCAGTTTGCAGCTGCGCTTGAACCGCCTCTCAATCTGCCACAACCAAACAAACTCCAGCTCATTGCCATG
GATTTGCCCATGGTGAGTGGTGACCGGATCCACTGTCTTGATATCTTATTTGCTTTTACAAAGCGGGTTCTAGGAGAG
AGTGGAGAGATGGATGCTCTACGAATACAGATGCGAAGAGCGATTCATGGCTTCCAATCCTTCCAAGGTCTCCTATCAG
CCAATCACTACTACTTTAAAACGAAAACAAGAGGAAGTATCTGCTGTCATTATTCAGCGTGCTTACAGACGCCACCTT
TTAAAGCGAACTGTAAAACAAGCTTCCTTTACGTACAATAAAAACAAAATCAAAGGTGGGGCTAATCTTCTTATAAAA
GAAGACATGATAATTGACAGAATAAATGAAAACTCTATTACAGAAAANAACTGATCTGACCATGTCCACTGCAGCTTGT
CCACCTTCCTATGACCGGGTGACAAAGCCAATTGTGGAAAAACATGAGCAAGAAGGCAAAGATGAAAAAGCCAAAGGG
AAATAAATGAAAATAAATAAAANTAATTGGGTGACAAATTGTTTACAGCCTGTGAAGGTGATGTATTTTTATCAACAG
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GACTCCTTTAGGAGGTCAATGCCAAACTGACTGTTTTTACACAAATCTCCTTAAGGTCAGTGCCTACAATAAGACAGT
GACCCCTTGTCAGCAAACTGTGACTCTGTGTAAAGGGGAGATGACCTTGACAGGAGGTTACTGTTCTCACTACCAGCT
GACACTGCTGAAGATAAGATGCACAATGGCTAGTCAGACTGTAGGGACCAGTTTCAAGGGGTGCAAACCTGTGATTTT
GGGGTTGTTTAACATGAAACACTTTAGTGTAGTAATTGTATCCACTGTTTGCATTTCAACTGCCACATTTGTCACATT
TTTATGGAATCTGTTAGTGGATTCATCTTTTTGTTAATCCATGTGTTTATTATATGTGACTATTTTTGTAAACGAAGT
TTCTGTTGAGAAATAGGCTAAGGACCTCTATAACAGGTATGCCACCTGGGGGGTATGGCAACCACATGGCCCTCCCAG
CTACACAAAGTCGTGGTTTGCATGAGGGCATGCTGCACTTAGAGATCATGCATGAGAAAAAGT CACAAGAAAAACARA
TTCTTAAATTTCACCATATTTCTGGGAGGGGTAATTGGGCTGATAAGTGGAGGTGCTTTGTTGATCTTGTTTTGCGAAA
TCCAGCCCCTAGACCAAGTAGATTATTTGTGGGTAGGCCAGTAAATCTTAGCAGGTGCAAACTTCATTCAAATGTTTG
GAGTCATAAATGTTATGTTTCTTTTTGTTGTATTAAAAAAAAANACCTGAATAGTGAATATTGCCCCTCACCCTCCACC
GCCAGAAGACTGAATTGACCAAAATTACTCTTTATAAATTTCTGCTTTTTCCTGCACTTTGTTTAGCCATCTTCGGCT
CTCAGCAAGGTTGACACTGTATATGTTAATGAAATGCTATTTATTATGTAAATAGTCATTTTACCCTGTGGTGCACGT
TTGAGCAAACAAATAATGACCTAAGCACAGTATTTATTGCATCAAATATGTACCACAAGAAAT GTAGAGT GCAAGCTT
TACACAGGTAATAAAATGTATTCTGTACCATTTATAGATAGTTTGGATGCTATCAATGCATGTTTATATTACCATGCT
GCTGTATCTGGTTTCTCTCACTGCTCAGAATCTCATTTATGAGAAACCATATGTCAGTGGTAAAGT CAAGGAAATTGT
TCAACAGATCTCATTTATTTAAGTCATTAAGCAATAGTTTGCAGCACTTTAACAGCTTTTTGGTTATTTTTACATTTT
AAGTGGATAACATATGGTATATAGCCAGACTGTACAGACATGTTTAAAAAANCACACTGCTTAACCTATTAAATATGT
GTTTAGAATTTTATAAGCAAATATAAATACTGTAAAAAGTCACTTTATTTTATTTTTCAGCATTATGTACATAAATAT
GAAGAGGAAATTATCTTCAGGTTGATATCACAATCACTTTTCTTACTTTCTGTCCATAGTACTTTTTCATGAAAGAAA
TTTGCTAAATAAGACATGAAAACAAGACTGGGTAGTTGTAGATTTCTGCTTTTTAAATTACATTTGCTAATTTTAGAT
TATTTCACAATTTTAAGGAGCAAAATAGGTTCACGATTCATATCCAAATTATGCTTTGCAATTGGAAAAGGGTTTAAA
ATTTTATTTATATTTCTGGTAGTACCTGCACTAACTGAATTGAAGGTAGTGCTTATGTTATTTTTGTTCTTTTTTTCT
GACTTCGGTTTATGTTTTCATTTCTTTGGAGTAATGCTGCTCTAGATTGTTCTAAATAGAATGTGGGCTTCATAATTT
TTTTTTCCACAAAAACAGAGTAGT CAACTTATATAGTCAATTACATCAGGACATTTTGTGTTTCTTACAGAAGCAAAC
CATAGGCTCCTCTTTTCCTTAAAACTACTTAGATAAACTGTATTCGTGAACTGCATGCTGGAAAATGCTACTATTATG
CTAAATAATGCTAACCAACATTTAAAATGTGCAAAACTAATAAAGATTACATTTTTTATTTTA

SEQ ID NO: 4 >NM_001353949.2 SCN1A [organism=Homo sapiens] [ GenelD=6323]
[transcript=6]

ANGTGTAGGAGACACACTGCTGGCCTGTGGAAACTCATGGAACTGTTCCTCCAGATTAACACTTCAGGGGTTATGGAA
GCTGGAGGAAGCTGAGCTTTTACTACATCTTTTGGGGGAATTTCATATGCAGAATAAATGGTAATTAAAATGTGCAGG
ATGACAAGATGGAGCAAACAGTGCTTGTACCACCAGGACCTGACAGCTTCAACTTCTTCACCAGAGAATCTCTTGCGG
CTATTGAAAGACGCATTGCAGAAGAAANAGGCAAAGAATCCCAAACCAGACAAANANGATGCGACGACGAAAATGGCCCAA
AGCCAAATAGTGACTTGGAAGCTGGAAAGAACCTTCCATTTATTTATGGAGACATT CCTCCAGAGATGGTGTCAGAGC
CCCTGGAGGACCTGGACCCCTACTATATCAATAAGAAAACTTTTATAGTATTGAATAAAGGGAAGGCCATCTTCCGGT
TCAGTGCCACCTCTGCCCTGTACATTTTAACTCCCTTCAATCCTCTTAGGAAAATAGCTATTAAGATTTTGGTACATT
CATTATTCAGCATGCTAATTATGTGCACTATTTTGACAAACTGTGTGTTTATGACAATGAGTAACCCTCCTGATTGGA
CAAAGAATGTAGAATACACCTTCACAGGAATATATACTTTTGAATCACTTATAAAAATTATTGCAAGGGGATTCTGTT
TAGAAGATTTTACTTTCCTTCGGGATCCATGGAACTGGCTCGATTTCACTGTCATTACATTTGCGTACGT CACAGAGT
TTGTGGACCTGGGCAATGTCTCGGCATTGAGAACATTCAGAGTTCTCCGAGCATTGAAGACGATTTCAGTCATTCCAG
GCCTGAAAACCATTGTGGGAGCCCTGATCCAGTCTGTGAAGAAGCTCTCAGATGTAATGATCCTGACTGTGTTCTGTC
TGAGCGTATTTGCTCTAATTGGGCTGCAGCTGTTCATGGGCAACCTGAGGAATAAATGTATACAATGGCCTCCCACCA
ATGCTTCCTTGGAGGAACATAGTATAGAAAAGAATATAACTGTGAATTATAATGGTACACTTATAAATGAAACTGTCT
TTGAGTTTGACTGGAAGTCATATATTCAAGATTCAAGATATCATTATTTCCTGGAGGGTTTTTTAGATGCACTACTAT
GTGGAAATAGCTCTGATGCAGGCCAATGTCCAGAGGGATATATGTGTGTGAAAGCTGGTAGAAATCCCAATTATGGCT
ACACAAGCTTTGATACCTTCAGTTGGGCTTTTTTGTCCTTGTTTCGACTAATGACT CAGGACTTCTGGGAAAATCTTT
ATCAACTGACATTACGTGCTGCTGGGAAAACGTACATGATATTTTTTGTATTGGTCATTTTCTTGGGCTCATTCTACC
TAATAAATTTGATCCTGGCTGTGGTGGCCATGGCCTACGAGGAACAGAATCAGGCCACCTTGGAAGAAGCAGAACAGA
ANGAGGCCGAATTTCAGCAGATGATTGAACAGCTTAAAAAGCAACAGGAGGCAGCT CAGCAGGCAGCAACGGCAACTG
CCTCAGAACATTCCAGAGAGCCCAGTGCAGCAGGCAGGCTCTCAGACAGCT CATCTGAAGCCTCTAAGTTGAGTTCCA
AGAGTGCTAAGGAAAGAAGAAATCGGAGGAAGAAAAGAAAACAGAAAGAGCAGT CTGGTGGGGAAGAGAAAGATGAGG
ATGAATTCCAAAAATCTGAATCTGAGGACAGCATCAGGAGGAAAGGTTTTCGCTTCTCCATTGAAGGGAACCGATTGA
CATATGAAAAGAGGTACTCCTCCCCACACCAGTCTTTGTTGAGCATCCGTGGCTCCCTATTTTCACCAAGGCGAAATA
GCAGAACAAGCCTTTTCAGCTTTAGAGGGCGAGCAAAGGATGTGGGATCTGAGAACGACTTCGCAGATGATGAGCACA
GCACCTTTGAGGATAACGAGAGCCGTAGAGATTCCTTGTTTGTGCCCCGACGACACGGAGAGAGACGCAACAGCAACC
TGAGTCAGACCAGTAGGTCATCCCGGATGCTGGCAGTGTTTCCAGCGAATGGGAAGATGCACAGCACTGTGGATTGCA
ATGGTGTGGTTTCCTTGGTTGGTGGACCTTCAGTTCCTACATCGCCTGTTGGACAGCTTCTGCCAGAGGGAACAACCA
CTGAAACTGAAATGAGAAAGAGAAGGTCAAGTTCTTTCCACGTTTCCATGGACTTTCTAGAAGATCCTTCCCAAAGGC
ANCGAGCAATGAGTATAGCCAGCATTCTAACAAATACAGTAGAAGAACTTGAAGAATCCAGGCAGAAATGCCCACCCT
GTTGGTATAAATTTTCCAACATATTCTTAATCTGGGACTGTTCTCCATATTGGTTAAAAGTGAAACATGTTGTCAACC
TGGTTGTGATGGACCCATTTGTTGACCTGGCCATCACCATCTGTATTGTCTTAAATACTCTTTTCATGGCCATGGAGC
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ACTATCCAATGACGGACCATTTCAATAATGTGCTTACAGTAGGAAACTTGGTTTTCACTGGGATCTTTACAGCAGAAA
TGTTTCTGAAAATTATTGCCATGGATCCTTACTATTATTTCCAAGAAGGCTGGAATATCTTTGACGGTTTTATTGTGA
CGCTTAGCCTGGTAGAACTTGGACTCGCCAATGTGGAAGGATTATCTGTTCTCCGTTCATTTCGATTGCTGCGAGTTT
TCAAGTTGGCAAAATCTTGGCCAACGTTAAATATGCTAATAAAGATCATCGGCAATTCCGTGGGGGCTCTGGGAAATT
TAACCCTCGTCTTGGCCATCATCGTCTTCATTTTTGCCGTGGTCGGCATGCAGCTCTTTGGTAAAAGCTACAAAGATT
GTGTCTGCAAGATCGCCAGTGATTGTCAACTCCCACGCTGGCACATGAATGACTTCTTCCACTCCTTCCTGATTGTGT
TCCGCGTGCTGTGTGGGGAGTGGATAGAGACCATGTGGCGACTGTATGGAGGTTGCTGGTCAAGCCATGTGCCTTACTG
TCTTCATGATGGTCATGGTGATTGGAAACCTAGTGGTCCTGAATCTCTTTCTGGCCTTGCTTCTGAGCTCATTTAGTG
CAGACAACCTTGCAGCCACTGATGATGATAATGAAATGAATAATCTCCAAATTGCTGTGGATAGCGATGCACAAAGGAG
TAGCTTATGTGAAAAGAAAAATATATGAATTTATTCAACAGTCCTTCATTAGGAAACAAAAGATTTTAGATGAAATTA
ANACCACTTGATGATCTAAACAACAAGAAAGACAGTTGTATGTCCAATCATACAGCAGAAATTGGGAAAGATCTTGACT
ATCTTAAAGATGTAAATGGAACTACAAGTGGTATAGGAACTGGCAGCAGTGTTGAAAAATACATTATTGATGAAAGTG
ATTACATGTCATTCATAAACAACCCCAGTCTTACTGTGACTGTACCAATTGCTGTAGGAGAAT CTGACTTTGAAAATT
TAAACACGGAAGACTTTAGTAGTGAATCGGATCTGGAAGAAAGCAAAGAGAAACTGAATGAAAGCAGTAGCTCATCAG
AAGGTAGCACTGTGGACATCGGCGCACCTGTAGAAGAACAGCCCGTAGTGGAACCTGAAGAAACTCTTGAACCAGAAG
CTTGTTTCACTGAAGGCTGTGTACAAAGATTCAAGTGTTGT CAAATCAATGTGGAAGAAGGCAGAGCGAAAACAATGGT
GGAACCTGAGAAGGACGTGTTTCCGAATAGTTGAACATAACTGGTTTGAGACCTTCATTGTTTTCATGATTCTCCTTA
GTAGTGGTGCTCTGGCATTTGAAGATATATATATTGATCAGCGAAAGACGATTAAGACGATGTTGGAATATGCTGACA
AGGTTTTCACTTACATTTTCATTCTGGAAATGCTTCTAAAATGGGTGGCATATGGCTATCAAACATATTTCACCAATG
CCTGGTGTTGGCTGGACTTCTTAATTGTTGATGTTTCATTGGTCAGTTTAACAGCAAATGCCTTGGGTTACTCAGAAC
TTGGAGCCATCAAATCTCTCAGGACACTAAGAGCTCTGAGACCTCTAAGAGCCTTATCTCGATTTGAAGGGATGAGGG
TGGTTGTGAATGCCCTTTTAGGAGCAATTCCATCCATCATGAATGTGCTTCTGGTTTGTCTTATATTCTGGCTAATTT
TCAGCATCATGGGCGTAAATTTGTTTGCTGGCAAATTCTACCACTGTATTAACACCACAACTGGTGACAGGTTTGACA
TCGAAGACGTGAATAATCATACTGATTGCCTAAAACTAATAGAAAGAAATGAGACT GCTCGATGGAAAAATGTGAAAG
TAAACTTTGATAATGTAGGATTTGGGTATCTCTCTTTGCTTCAAGTTGCCACATTCAAAGGATGGATGGATATAATGT
ATGCAGCAGTTGATTCCAGAAATGTGGAACTCCAGCCTAAGTATGAAGAAAGTCTGTACATGTATCTTTACTTTGTTA
TTTTCATCATCTTTGGGTCCTTCTTCACCTTGAACCTGTTTATTGGTGTCATCATAGATAATTTCAACCAGCAGAAAA
AGAAGTTTGGAGGTCAAGACATCTTTATGACAGAAGAACAGAAGAAATACTATAATGCAATGAAAANAATTAGGATCGA
AAAAACCGCAAAAGCCTATACCTCGACCAGGAAACAAATTTCAAGGAATGGTCTTTGACTTCGTAACCAGACAAGTTT
TTGACATAAGCATCATGATTCTCATCTGTCTTAACATGGCGTCACAATGAT GGTGGAAACAGATGACCAGAGTGAATATG
TGACTACCATTTTGTCACGCATCAATCTGGTGTTCATTGTGCTATTTACTGGAGAGTGTGTACTGAAACTCATCTCTC
TACGCCATTATTATTTTACCATTGGATGGAATATTTTTGATTTTGTGGTTGTCATTCTCTCCATTGTAGGTATGTTTC
TTGCCGAGCTGATAGAAAAGTATTTCGTGTCCCCTACCCTGTTCCGAGTGATCCGTCTTGCTAGGATTGGCCGAATCC
TACGTCTGATCAAAGGAGCAAAGGGGAT CCGCACGCTGCTCTTTGCTTTGATGATGTCCCTTCCTGCGTTGTTTAACA
TCGGCCTCCTACTCTTCCTAGTCATGTTCATCTACGCCATCTTTGGGATGTCCAACTTTGCCTATGTTAAGAGGGAAG
TTGGGATCGATGACATGTTCAACTTTGAGACCTTTGGCAACAGCATGAT CTGCCTATTCCAAATTACAACCTCTGCTG
GCTGGGATGGATTGCTAGCACCCATTCTCAACAGTAAGCCACCCGACTGTGACCCTAATAAAGTTAACCCTGGAAGCT
CAGTTAAGGGAGACTGTGGGAACCCATCTGTTGGAATTTTCTTTTTTGT CAGTTACATCATCATATCCTTCCTGGTTG
TGGTGAACATGTACATCGCGGTCATCCTGGAGAACTTCAGTGTTGCTACTGAAGAAAGTGCAGAGCCTCTGAGTGAGG
ATGACTTTGAGATGTTCTATGAGGTTTGGGAGAAGTTTGAT CCCGATGCAACTCAGTTCATGGAATTTGAAAAATTAT
CTCAGTTTGCAGCTGCGCTTGAACCGCCTCTCAATCTGCCACAACCAAACAAACTCCAGCTCATTGCCATGGATTTGC
CCATGGTGAGTGGTGACCGGATCCACTGTCTTGATATCTTATTTGCTTTTACAAAGCGGGTTCTAGGAGAGAGTGGAG
AGATGGATGCTCTACGAATACAGATGGAAGAGCGATTCATGGCTTCCAATCCTTCCAAGGTCTCCTATCAGCCAATCA
CTACTACTTTAAAACGAAAACAAGAGGAAGTATCTGCTGTCATTATTCAGCGTGCTTACAGACGCCACCTTTTAAAGC
GAACTGTAAAACAAGCTTCCTTTACGTACAATAAAAACAAAAT CAAAGCGTGGGGCTAATCTTCTTATAAAAGAAGACA
TGATAATTGACAGAATAAAT GAAAACTCTATTACAGAAAAANCTGATCTGACCATGTCCACTGCAGCTTGTCCACCTT
CCTATGACCGGGTGACAAAGCCAATTGTGGAAAAACATGAGCAAGAAGGCAAAGATGAAAAAGCCAAAGGGAAATAAA
TGAAAATAAATAAAAATAATTGGGTGACAAATTGTTTACAGCCTGTGAAGGTGATGTATTTTTATCAACAGGACTCCT
TTAGGAGGTCAATGCCAAACTGACTGTTTTTACACAAATCTCCTTAAGGTCAGTGCCTACAATAAGACAGTGACCCCT
TGTCAGCAAACTGTGACTCTGTGTAAAGGGGAGATGACCTTGACAGGAGGTTACTGTTCTCACTACCAGCTGACACTG
CTGAAGATAAGATGCACAATGGCTAGTCAGACTGTAGGGACCAGTTTCAAGGGGTGCAAACCTGTGATTTTGGGGTTG
TTTAACATGAAACACTTTAGTGTAGTAATTGTATCCACTGTTTGCATTTCAACTGCCACATTTGTCACATTTTTATGG
AATCTGTTAGTGGATTCATCTTTTTGTTAATCCATGTGTTTATTATATGTGACTATTTTTGTAAACGAAGTTTCTGTT
GAGAAATAGGCTAAGGACCTCTATAACAGGTATGCCACCTGGGGGGTATGGCAACCACATGGCCCTCCCAGCTACACA
AAGTCGTGGTTTGCATGAGGGCATGCTGCACTTAGAGAT CATGCATGAGAAAAAGT CACAAGAAAANCAAATTCTTAA
ATTTCACCATATTTCTGGGAGGGGTAATTGGGTGATAAGTGGAGGTGCTTTGTTGATCTTGTTTTGCGAAATCCAGCC
CCTAGACCAAGTAGATTATTTGTGGGTAGGCCAGTAAATCTTAGCAGGTGCAAACTTCATTCAAATGTTTGGAGTCAT
AAATGTTATGTTTCTTTTTGTTGTATTAAAAAAAAAACCTGAATAGTGAATATTGCCCCTCACCCTCCACCGCCAGAA
GACTGAATTGACCAAAATTACTCTTTATAAATTTCTGCTTTTTCCTGCACTTTGTTTAGCCATCTTCGGCTCTCAGCA
AGGTTGACACTGTATATGTTAATGAAATGCTATTTATTATGTAAATAGT CATTTTACCCTGTGGTGCACGTTTGAGCA
AACAAATAATGACCTAAGCACAGTATTTATTGCATCAAATATGTACCACAAGAAATGTAGAGTGCAAGCTTTACACAG
GTAATAAAATGTATTCTGTACCATTTATAGATAGTTTGGATGCTATCAATGCATGTTTATATTACCATGCTGCTGTAT
CTGGTTTCTCTCACTGCTCAGAATCTCATTTATGAGAAACCATATGTCAGTGGTAAAGTCAAGGAAATTGTTCAACAG
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ATCTCATTTATTTAAGTCATTAAGCAATAGTTTGCAGCACTTTAACAGCTTTTTGGTTATTTTTACATTTTAAGTGGA
TAACATATGGTATATAGCCAGACTGTACAGACATGTTTAAAAAAACACACTGCTTAACCTATTAAATATGTGTTTAGA
ATTTTATAAGCAAATATAAATACTGTAAAAAGTCACTTTATTTTATTTTTCAGCATTATGTACATAAATATGAAGAGG
AAATTATCTTCAGGTTGATATCACAATCACTTTTCTTACTTTCTGTCCATAGTACTTTTTCATGAAAGAAATTTGCTA
AATAAGACATGAAAACAAGACTGGGTAGTTGTAGATTTCTGCTTTTTAAATTACATTTGCTAATTTTAGATTATTTCA
CAATTTTAAGGAGCAAAATAGGTTCACGATTCATATCCAAATTATGCTTTGCAATTGGAAAAGGGTTTAAAATTTTAT
TTATATTTCTGGTAGTACCTGCACTAACTGAATTGAAGGCGTAGTGCTTATGTTATTTTTGTTCTTTTTTTCTGACTTCG
GTTTATGTTTTCATTTCTTTGGAGTAATGCTGCTCTAGATTGTTCTAAATAGAATGTGGGCTTCATAATTTTTTTTTC
CACAAANACAGAGTAGTCAACTTATATAGTCAATTACATCAGGACATTTTGTGTTTCTTACAGAAGCAAACCATAGGC
TCCTCTTTTCCTTAAAACTACTTAGATAAACTGTATTCGTGAACTGCATGCTGGAAAATGCTACTATTATGCTAAATA
ATGCTAACCAACATTTAAAATGTGCAAAACTAATAAAGATTACATTTTTTATTTTATTGTTTGCCCAGTCACTTTTTG
TTAACAGAATATTCTAATGATATGGAGATTTTTTACATTACAAATTGGGGGAGAAGGGGAGCGCGCGCGCACACACAC
ACACACACACACACACACACACACACACACAGAGGCATACCCACGTTGACAACAAAACCTAGGGTAGATATGTCACTG
GAGGTAGGGGGTAATGACCTCCCAGAATTACAAGCAGCAGGTGTGTTCTCTGTTAGGAGCGAAGAACTGGTGTCAGAGG
ATAGCTAGTGATTCTAGGAGGAAGAGAAGTATGCAAGCCAGAGTGATGGTGGATGCGACCCCTTGAGCTATGAAAAGAAA
CCCTTAAATCATCATTTAAAAATTTAGAATTGCCATGTGTGTAGGATACTGTGTTTGCTCCTCCAGAGCCACTCTCTC
TGCTTCTGCATCATTCTGTGTGTCCCAGAAGGGTGACTTCTACACATTGCAAAAATGGGCTCTCCTACCTTTGAGCTC
CCAATTGGTTTGGCCAATGAGAAGCACCAGTGGGAAAGCACCAGAGAGAGAAGATTGACATAGGAATATTTCTTCTCC
AATTCCTTCTTTGCTGGGTTGGCACTGGACTCATTCCTCCCCGAAAAGT CATACTCCAATCAGACTGCCCCTCATACA
ACTGAAGCTACTTTCTCTGGGGTCAGGTAATCACTCCTCCCCTTGCTCCTTCAGGTCTGCTGCTGCATTGAGAGTGCT
TTTGTATTCCTTGTAGCTTTCTCCTAACATTGCTGACACTTTTGTAAATGTCCCCTTCATGAAATTCTTCTATATGCC
TCATTTCAGCATGCCATCTGTCTCCTGCCTGGCTGACACAAGGTGATTCAACAGCTCATGAAAGT CAGCAGGAAGCAA
AGATGTGCCTTGCTTCAGCTTGGGGTCTTAATCTTGCTAACTTTT GCAGATAAAGAAAAACAGTAACTGGGGGAACCA
CAGTGAAGTCCAGTGCAGAATTCACAGATATCATGGAAAGGTTACTCGGGTGGTCCAGATAGTAAAATTAACAGTCTA
AATTAATCTATCTAAATTTCTGAGGAACGAGAAGCCTTCCCTTGT CATCAGGTGAAGCCAGAAGAGGGAATATAGCCT
CAACCAGAAAAGGGACAGTAATTAAAAGGCTTTTCCCATCCTTGTACAATGGACTGACTTTGCCTCTTCATAACATCA
CAATCCTAAAGCAACACAACAATTAATTCTGATATATTAGTAGCTGAAAAAAATTCCCATTTCCAACTAAGGTAGGTC
AGAATTATAGGATAAACCCTGCAGACTTTTTATACTACCCATCCACGCCATTACTCACTGTTACCTTTCCAAATACAA
AGAGAAGAACTGGTAAAACATAAT CATATAAATCTCCATATTCATTTTGAAATATTTGGCATGATATTTTCTGTGCTA
AAAAGTAATTATTCTTCAAAGAAT GATGAGGTCATGTCAGTAAGACACAGGAACCAACTAGAAGGGGCTTCCCACTGG
CCAAATCTGGGGCAAGTTGAGCATCAAAATAAATGATAGTAAAAGATTATAATTCATTGAATAAGAAT CAGCAAATAC
ATACTGATGTAAGTAAATAAGGAAAAGTACAAATCTGTTTCTTGCAGTTGAATGTTAATTAACAATTGTAGAAGAAAT
AACGGAGTTAGAAAAATCACTATTTGGCAATCACCCTAATGACAATTGATTCATACAAGAATCATCAATGAGTATTAA
AACTCATGGGTGAAAGTTTGATGAGGAATAGGGTATTTATAGCATCTTAAAGTATCTCTTCTCTATTAAGTAGAAAAT
TTAAACAGAAGAAAGTATACTTTGGAGAAATACAGCAGACAATACCTTCAAAGATATCATCAATTATGAGACCAACTG
ATACTATGTGCCTCCTGATAAGATATACTGAAAGGGCCACATTACTTCTTGGTACACAGTCAAAATTTTAAAACCAGA
ATCTAACTACAAGGAAAATCAAATTGAGGACACTCTATAAAATAAGTGGACTGAACTCCTTAAAAATGTCAATGTCAT
GAAAGACAAAGAAAGGCTAAAGAATTCCATGAGGTCAAAGAACTATGACAACTAAACACAATTCTGGATGGAATATCA
AATTAAAAAATAACAGATAAATAATATTATTGGGAAAGTTGAATAAATTTGAATATGGACTGTTTATTAGTTATTAGT
ATTATAATAGTGTTAATTTTCCTAATTTTGTTAAGACTAGTGTGCCTGTTCCATGAAAATAGAAAATGTTCTTATTCT
CTGAAAATGCATGCTAAAGTATTTAGGGGTGAATGCAACAATGTCTGCAGCTCATTCTTGAATCAGTTCAAAGAAANA
TGAGTTACATTTATATATATATGTATGTATGTAAACAGACATAGATAAAAGTATAGATGTGTGTGTGTCTTTAGAAAG
GGGAGGATTTTTTTTTTTTTTTTGCTGTGTGTTACTGAAGTGCCTATGTCTGCGTGTTCACACTATCATATTTTGTAT
GCCCTGGACTTTATAATTTCTACCTTCAAAATTAGAT CTACTGTTGGTAATTAATTCAATATATACTGGTTTTTTAAC
TACTATTCTCATTTCCTAGCAGTAATCTTCCTGAAAAGT CACAGAAATGATTACATTCCTTGTTCTTCATAATAATCA
CTGTTTAATTAAAATAAGAATATTTTAGAAAAGATCTGCGGCATAGTGGTTAAGACCCCAGTATTTGATGCTAAACAG
ATCTGATTTGGATAACAGAAGGTGGCACTTTGCTGTTTAAGCTGGGGACCAGACACTGTGGGTATAAATAGTAATTCC
AANACACAGCTCCACAGAGCAGCACCCTTATGACAAGGTTTTCATATGTCTATAGTTAAGCCAGAAAATTAAGAATAAT
GCCATAAATATTTATAAAGCTGAACATATCCAAGTTAAAGACCTTTATCCTGAAATTGTATCTTTTAGATTATTTTCT
AAAGACTAATACCATTTAATGTTTAAATGTTCTTTGGAAATGATGGTGAGAATACGTGATAATGGGTCATTGGTTTTA
ATATTTTATTTAGCCAAGTGGAAAATTGGCAACCTGGTGTCGGTCCTCCCATTTGTATTTTACTGGTGCATGAAATCC
AAAAGTCTAGTAACCATTGGGACAGACAACTCTACTGCATAAGTTTGTATGTTTGTATATCTGTATCACAAAGCCCAG
ACACTCGAACTATATAAACTTGTCGCACTAAAGACAGCAAATATGTCTGGTAATTGCATATTCTTCATGTGTGCACTG
GAATTTCTTATTATATAAGAAAATAAATGTGTTTCTAAACCACCATGAATTGGGTACTGCTGATAGTACTATTCTTCC
TGGCACATGGAAATATCCCACTGAGGTTGTCAATCAATATTGATTTAAT CAGTGTGGCAGCAAAGGCACTAGAGGAGG
AAAATACTCTAGACAATCAAGTATAGATGGGAAAATTGCATCACCAAGAAATTCTTAAAATCACAAGTGGATAATTTG
CAATATCAATTGATTTTACT CAACTGCTTGAGTCCTTTATCATTCCGTTAGAACACTCCTCATATTTGCAGATAACTC
AGCCCCTCACCTCAGCAACAAGCAAGAGGACATCATTATAAACTTCCTCAATTTCTTTCCTATCCAGTGAAAAATATC
TAAGTCCCTTTTCCCTTCCCTTTTCCTTCCCTTCCCTTCCTTTTTCTTTCCTTCCATTCTCTTCCTTTTTCCTTCCTT
TTTCTTTCCTTCCATTCTCTTCCTTTTTCCTTCCTTTTTCTTACTTTACCTCCCCCTCCTACCTTTCCCTTTCTCCCT
TCCTCCCTCTCTCCCTTCCTTCCTCTCTCCCTCTCCTTCCTTCCTTCCTTCAATCCATACTTTTATATCTTTTCAGAG
ATCAATTTTTCCCATTCATTTCTACATTCTCAGATACCTTGCTCCATGACTTGTTCTACTTCTCTTCTATCTTTATTC
TTTCCCTCTTGACTGATCCTTTTTGTCTGCCTTTGCATTTTCAAAATCAGTTTTTCTAATCTTAAAAAATAACTTTGC
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TCAACCCTGATGCATCTTTATTCACTGTGTCATTATCTCATTATTTTTAAAGGTTAGTTTCTAAAGCCAGGGCTCTAT
ACTCACTACCTTCACTCTTGGTTAAAATTAAAAGAAATATAGGTCCCAGTGATATTTATGGGAAAATTTGACTGTGAA
TAATCTTGTTGATATAAACACTTTGGGTTTTCAAAATGTTATGCTAGCTGTTAACTTTCCCAGTAACATTATGAGGGA
AGGGCTGGAAAATACAAANGGTAGACATAGGAACCGAGAACACCACCCCTATGGAGCCAAGCTATACATACTCTGTCT
CTGGTTATCATAAATACATCTCCTATATTCAATGCTTGCTTAGAAAGGCATGATGTCCACGGAGCAATTCAATTGTTC
ACTGTGATGGGTTTTTTTGTTTTCTCCTCATGGAATGCAACTTTTATTTAT

SEQ ID NO: 5>NM_001353958.2 SCN1A [organism=Homo sapiens] [ GenelD=6323]
[transcript=13]

ANGTGTAGGAGACACACTGCTGGCCTGTGGAAACTCATGGAACTGTTCCTCCAGATTAACACTTCAGGGGTTATGGAA
GCTGGAGGAAGCTGAGCTTTTACTACATCTTTTGGGGGTTTGGGCAATTATGAATAAGGCTGCTGTATACATCCGTGT
GCAGGATTTTGTGTGGACATAAGTTTTCAACTCCTTTGGTTAAATCCTAAGGAATTTCATATGCAGAATAAATGGTAA
TTAAAATGTGCAGGATGACAAGAT GGAGCAAACAGTGCTTGTACCACCAGGACCTGACAGCTTCAACTTCTTCACCAG
AGAATCTCTTGCGGCTATTGAAAGACGCATTGCAGAAGAAAAGGCAAAGAATCCCAAACCAGACAAAAAAGATGACGA
CGAAAATGGCCCAAAGCCAAATAGTGACTTGGAAGCTGGAAAGAACCTTCCATTTATTTATGGAGACATTCCTCCAGA
GATGGTGTCAGAGCCCCTGGAGGACCTGGACCCCTACTATATCAATAAGAAAACTTTTATAGTATTGAATAAAGGGAA
GGCCATCTTCCGGTTCAGTGCCACCTCTGCCCTGTACATTTTAACTCCCTTCAATCCTCTTAGGAAAATAGCTATTAA
GATTTTGGTACATTCATTATTCAGCATGCTAATTATGTGCACTATTTTGACAAACTGTGTGTTTATGACAATGAGTAA
CCCTCCTGATTGGACAAAGAATGTAGAATACACCTTCACAGGAATATATACTTTTGAATCACTTATAAAAATTATTGC
ANGGGGATTCTGTTTAGAAGATTTTACTTTCCTTCGGGATCCATGGAACTGGCTCGATTTCACTGTCATTACATTTGC
GTACGTCACAGAGTTTGTGGACCTGGGCAATGTCTCGGCATTGAGAACATTCAGAGTTCTCCGAGCATTGAAGACGAT
TTCAGTCATTCCAGGCCTGAAAACCATTGTGGGAGCCCTGATCCAGT CTGTGAAGAAGCTCTCAGATGTAATGATCCT
GACTGTGTTCTGTCTGAGCGTATTTGCTCTAATTGGGCTGCAGCTGTTCATGGGCAACCTGAGGAATAAATGTATACA
ATGGCCTCCCACCAATGCTTCCTTGGAGGAACATAGTATAGAAAAGAATATAACTGTGAATTATAATGGTACACTTAT
AAATGAAACTGTCTTTGAGTTTGACTGGAAGTCATATATTCAAGATTCAAGATATCATTATTTCCTGGAGGGTTTTTT
AGATGCACTACTATGTGGAAATAGCTCTGATGCAGGCCAATGT CCAGAGGGATATATGTGTGTGAAAGCTGGTAGAAA
TCCCAATTATGGCTACACAAGCTTTGATACCTTCAGTTGGGCTTTTTTGTCCTTGTTTCGACTAATGACTCAGGACTT
CTGGGAAAATCTTTATCAACTGACATTACGTGCTGCTGGGAAAACGTACATGATATTTTTTGTATTGGTCATTTTCTT
GGGCTCATTCTACCTAATAAATTTGATCCTGGCTGTGGTGGCCATGGCCTACGAGGAACAGAATCAGGCCACCTTGGA
AGAAGCAGAACAGAAAGAGGCCGAATTTCAGCAGATGATTGAACAGCTTAAAAAGCAACAGGAGGCAGCTCAGCAGGC
AGCAACGGCAACTGCCTCAGAACATTCCAGAGAGCCCAGTGCAGCAGGCAGGCTCTCAGACAGCTCATCTGAAGCCTC
TAAGTTGAGTTCCAAGAGTGCTAAGGAAAGAAGAAAT CGGAGGAAGAAAAGAAANCAGAAAGAGCAGTCTGGTGGGGA
AGAGAAAGATGAGGATGAATTCCAAAAATCTGAATCTGAGGACAGCATCAGGAGCGAAAGGTTTTCGCTTCTCCATTGA
AGGGAACCGATTGACATATGAAAAGAGGTACTCCTCCCCACACCAGTCTTTGTTGAGCATCCGTGGCTCCCTATTTTC
ACCAAGGCGAAATAGCAGAACAAGCCTTTTCAGCTTTAGAGGGCGAGCAAAGGATGTGGGATCTGAGAACGACTTCGC
AGATGATGAGCACAGCACCTTTGAGGATAACGAGAGCCGTAGAGATTCCTTGTTTGTGCCCCGACGACACGGAGAGAG
ACGCAACAGCAACCTGAGTCAGACCAGTAGGTCATCCCGGATGCTGGCAGTGTTTCCAGCGAATGGCGAAGATGCACAG
CACTGTGGATTGCAATGGTGTGGTTTCCTTGGGAACAACCACTGAAACTGAAATGAGAAAGAGAAGGTCAAGTTCTTT
CCACGTTTCCATGGACTTTCTAGAAGATCCTTCCCAAAGGCAACGAGCAATGCGAGTATAGCCAGCATTCTAACAAATAC
AGTAGAAGAACTTGAAGAAT CCAGGCAGAAATGCCCACCCTGTTGGTATAAATTTTCCAACATATTCTTAATCTGGGA
CTGTTCTCCATATTGGTTAAAAGTGAAACATGTTGTCAACCTGGTTGTGATGGACCCATTTGTTGACCTGGCCATCAC
CATCTGTATTGTCTTAAATACTCTTTTCATGGCCATGGAGCACTATCCAATGACGGACCATTTCAATAATGTGCTTAC
AGTAGGAAACTTGGTTTTCACTGGGATCTTTACAGCAGAAATGTTTCTGAAAATTATTGCCATGGATCCTTACTATTA
TTTCCAAGAAGGCTGGAATATCTTTGACGGTTTTATTGTGACGCTTAGCCTGGTAGAACTTGGACTCGCCAATGTGGA
AGGATTATCTGTTCTCCGTTCATTTCGATTGCTGCGAGTTTTCAAGTTGGCAAAAT CTTGGCCAACGTTAAATATGCT
AATAAAGATCATCGGCAATTCCGTGGGGGCTCTGGGAAATTTAACCCTCGTCTTGGCCATCATCGTCTTCATTTTTGC
CGTGGTCGGCATGCAGCTCTTTGGTAAAAGCTACAAAGATTGTGTCTGCAAGATCGCCAGTGATTGTCAACTCCCACG
CTGGCACATGAATGACTTCTTCCACTCCTTCCTGATTGTGTTCCGCGTGCTGTGTGGGGAGTGGATAGAGACCATGTG
GGACTGTATGGAGGTTGCTGGTCAAGCCATGTGCCTTACTGTCTTCATGATGGTCATGGTGATTGGAAACCTAGTGGT
CCTGAATCTCTTTCTGGCCTTGCTTCTGAGCTCATTTAGTGCAGACAACCTTGCAGCCACTGATGATGATAATGAAAT
GAATAATCTCCAAATTGCTGTGGATAGGATGCACAAAGGAGTAGCTTATGTGAAAAGAAAAATATATGAATTTATTCA
ACAGTCCTTCATTAGGAAACAAAAGATTTTAGATGAAATTAAACCACTTGATGATCTAAACAACAAGAAAGACAGTTG
TATGTCCAATCATACAGCAGAAATTGGGAAAGATCTTGACTATCTTAAAGATGTAAATGGAACTACAAGTGGTATAGG
ANCTGGCAGCAGTGTTGAAAAATACATTATTGATGAAAGTGATTACATGTCATTCATAAACAACCCCAGTCTTACTGT
GACTGTACCAATTGCTGTAGGAGAATCTGACTTTGAAAATTTAAACACGGAAGACTTTAGTAGTGAATCGGATCTGGA
AGAAAGCAAAGAGAAACTGAATGAAAGCAGTAGCTCATCAGAAGGTAGCACTGTGGACATCGGCGCACCTGTAGAAGA
ACAGCCCGTAGTGGAACCTGAAGAAACTCTTGAACCAGAAGCTTGTTTCACTGAAGGCTGTGTACAAAGATTCAAGTG
TTGTCAAATCAATGTGGAAGAAGGCAGAGGAAAACAATGGTGCGAACCTGAGAAGCGACGTGTTTCCGAATAGTTGAACA
TAACTGGTTTGAGACCTTCATTGTTTTCATGATTCTCCTTAGTAGTGGTGCTCTGGCATTTGAAGATATATATATTGA
TCAGCGAAAGACGATTAAGACGATGTTGGAATATGCTGACAAGGTTTTCACTTACATTTTCATTCTGGAAATGCTTCT
AAAATGGGTGGCATATGGCTATCAAACATATTTCACCAATGCCTGGTGTTGGCTGGACTTCTTAATTGTTGATGTTTC
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ATTGGTCAGTTTAACAGCAAATGCCTTGGGTTACTCAGAACTTGGAGCCATCAAAT CTCTCAGGACACTAAGAGCTCT
GAGACCTCTAAGAGCCTTATCTCGATTTGAAGGGATGAGGGTGGTTGTGAATGCCCTTTTAGGAGCAATTCCATCCAT
CATGAATGTGCTTCTGGTTTGTCTTATATTCTGGCTAATTTTCAGCATCATGGGCGTAAATTTGTTTGCTGGCAAATT
CTACCACTGTATTAACACCACAACTGGTGACAGGTTTGACATCGAAGACGTGAATAATCATACTGATTGCCTAAAACT
AATAGAAAGAAATGAGACTGCTCGATGGAAAAATGTGAAAGTAAACTTTGATAATGTAGGATTTGGGTATCTCTCTTT
GCTTCAAGTTGCCACATTCAAAGGATGGATGGATATAATGTATGCAGCAGTTGATTCCAGAAATGTGGAACTCCAGCC
TAAGTATGAAGAAAGTCTGTACATGTATCTTTACTTTGTTATTTTCATCATCTTTGGGTCCTTCTTCACCTTGAACCT
GTTTATTGGTGTCATCATAGATAATTTCAACCAGCAGAAAAAGAAGTTTGGAGGTCAAGACATCTTTATGACAGAAGA
ACAGAAGAAATACTATAATGCAATGAAAAANATTAGGATCGAAAAAACCGCAAAAGCCTATACCTCGACCAGGAAACAA
ATTTCAAGGAATGGTCTTTGACTTCGTAACCAGACAAGTTTTTGACATAAGCATCATGATTCTCATCTGTCTTAACAT
GGTCACAATGATGGTGGAAACAGATGACCAGAGTGAATATGTGACTACCATTTTGTCACGCATCAATCTGGTGTTCAT
TGTGCTATTTACTGGAGAGT GTGTACTGAAACTCATCTCTCTACGCCATTATTATTTTACCATTGGAT GGAATATTTT
TGATTTTGTGGTTGTCATTCTCTCCATTGTAGGTATGTTTCTTGCCGAGCTGATAGAAAAGTATTTCGTGTCCCCTAC
CCTGTTCCGAGTGATCCGTCTTGCTAGGATTGGCCGAATCCTACGTCTGAT CAAAGGAGCAAAGGGGATCCGCACGCT
GCTCTTTGCTTTGATGATGT CCCTTCCTGCGTTGTTTAACATCGGCCTCCTACTCTTCCTAGTCATGTTCATCTACGC
CATCTTTGGGATGTCCAACTTTGCCTATGTTAAGAGGGAAGTTGGGATCGATGACATGTTCAACTTTGAGACCTTTGG
CAACAGCATGATCTGCCTATTCCAAATTACAACCTCTGCTGGCTGGGATGGATTGCTAGCACCCATTCTCAACAGTAA
GCCACCCGACTGTGACCCTAATAAAGTTAACCCTGGAAGCT CAGTTAAGGGAGACTGTGGGAACCCATCTGTTGGAAT
TTTCTTTTTTGTCAGTTACATCATCATATCCTTCCTGGTTGTGGTGAACATGTACATCGCGCGTCATCCTGGAGAACTT
CAGTGTTGCTACTGAAGAAAGTGCAGAGCCTCTGAGT GAGGATGACTTTGAGATGTTCTATGAGGTTTGGGAGAAGTT
TGATCCCGATGCAACTCAGTTCATGGAATTTGAAAAATTATCTCAGTTTGCAGCTGCGCTTGAACCGCCTCTCAATCT
GCCACAACCAAACAANACTCCAGCTCATTGCCATGGATTTGCCCATGGTGAGTGGTGACCGGATCCACTGTCTTGATAT
CTTATTTGCTTTTACAAAGCGGGTTCTAGGAGAGAGT GGAGAGATGGATGCTCTACGAATACAGATGCGAAGAGCGATT
CATGGCTTCCAATCCTTCCAAGGTCTCCTATCAGCCAATCACTACTACTTTAAAACGAAAACAAGAGGAAGTATCTGC
TGTCATTATTCAGCGTGCTTACAGACGCCACCTTTTAAAGCGAACTGTAAAACAAGCTTCCTTTACGTACAATAAAAA
CAAAATCAAAGGTGGGGCTAATCTTCTTATAAAAGAAGACATGATAATTGACAGAATAAATGAAAACTCTATTACAGA
AAAAACTGATCTGACCATGTCCACTGCAGCTTGTCCACCTTCCTATGACCGGGTGACAAAGCCAATTGTGCGAAAAACA
TGAGCAAGAAGGCAAAGATGAAAAAGCCAAAGGGAAATAAATGAAAATAAATAAAAATAATTGGGTGACAAATTGTTT
ACAGCCTGTGAAGGTGATGTATTTTTAT CAACAGGACTCCTTTAGGAGGTCAATGCCAAACTGACTGTTTTTACACAA
ATCTCCTTAAGGTCAGTGCCTACAATAAGACAGTGACCCCTTGTCAGCAAACTGTGACTCTGTGTAAAGGGGAGATGA
CCTTGACAGGAGGTTACTGTTCTCACTACCAGCTGACACTGCTGAAGATAAGATGCACAATGGCTAGTCAGACTGTAG
GGACCAGTTTCAAGGGGTGCAAACCTGTGATTTTGGGGTTGTTTAACATGAAACACTTTAGTGTAGTAATTGTATCCA
CTGTTTGCATTTCAACTGCCACATTTGT CACATTTTTATGGAATCTGTTAGTGGATTCATCTTTTTGTTAATCCATGT
GTTTATTATATGTGACTATTTTTGTAAACGAAGTTTCTGTTGAGAAATAGGCTAAGGACCTCTATAACAGGTATGCCA
CCTGGGGGGTATGGCAACCACATGGCCCTCCCAGCTACACAAAGTCGTGGTTTGCATGAGGGCATGCTGCACTTAGAG
ATCATGCATGAGAAAAAGTCACAAGAAAAACAAATTCTTAAATTTCACCATATTTCTGGGAGGGGTAATTGGGTGATA
AGTGGAGGTGCTTTGTTGATCTTGTTTTGCGAAATCCAGCCCCTAGACCAAGTAGATTATTTGTGGGTAGGCCAGTAA
ATCTTAGCAGGTGCAAACTTCATTCAAATGTTTGGAGTCATAAATGTTATGTTTCTTTTTGTTGTATTAAAAAAANAA
CCTGAATAGTGAATATTGCCCCTCACCCTCCACCGCCAGAAGACTGAATTGACCAAAATTACTCTTTATAAATTTCTG
CTTTTTCCTGCACTTTGTTTAGCCATCTTCGGCTCTCAGCAAGGTTGACACTGTATATGTTAATGAAATGCTATTTAT
TATGTAAATAGTCATTTTACCCTGTGGTGCACGTTTGAGCAAACAAATAATGACCTAAGCACAGTATTTATTGCATCA
AATATGTACCACAAGAAATGTAGAGTGCAAGCTTTACACAGGTAATAAAATGTATTCTGTACCATTTATAGATAGTTT
GGATGCTATCAATGCATGTTTATATTACCATGCTGCTGTATCTGGTTTCTCTCACTGCTCAGAATCTCATTTATGAGA
AACCATATGTCAGTGGTAAAGTCAAGGAAATTGTTCAACAGATCTCATTTATTTAAGT CATTAAGCAATAGTTTGCAG
CACTTTAACAGCTTTTTGGT TATTTTTACATTTTAAGTGGATAACATATGGTATATAGCCAGACTGTACAGACATGTT
TAAAAAAACACACTGCTTAACCTATTAAATATGTGTTTAGAATTTTATAAGCAAATATAAATACTGTAAAAAGTCACT
TTATTTTATTTTTCAGCATTATGTACATAAATATGAAGAGGAAATTATCTTCAGGTTGATATCACAATCACTTTTCTT
ACTTTCTGTCCATAGTACTTTTTCATGAAAGAAATTTGCTAAATAAGACATGAAAACAAGACTGGGTAGTTGTAGATT
TCTGCTTTTTAAATTACATTTGCTAATTTTAGATTATTTCACAATTTTAAGGAGCAAAATAGGTTCACGATTCATATC
CAAATTATGCTTTGCAATTGGAAAAGGGTTTAAAATTTTATTTATATTTCTGGTAGTACCTGCACTAACTGAATTGAA
GGTAGTGCTTATGTTATTTTTGTTCTTTTTTTCTGACTTCGGTTTATGTTTTCATTTCTTTGGAGTAATGCTGCTCTA
GATTGTTCTAAATAGAATGTGGGCTTCATAATTTTTTTTTCCACAAAAACAGAGTAGT CAACTTATATAGTCAATTAC
ATCAGGACATTTTGTGTTTCTTACAGAAGCAAACCATAGGCTCCTCTTTTCCTTAAAACTACTTAGATAAACTGTATT
CGTGAACTGCATGCTGGAAAATGCTACTATTATGCTAAATAATGCTAACCAACATTTAAAATGTGCAAAACTAATAAA
GATTACATTTTTTATTTTATTGTTTGCCCAGTCACTTTTTGTTAACAGAATATTCTAATGATATGGAGATTTTTTACA
TTACAAATTGGGGGAGAAGGGCGAGCGCGCGCGCACACACACACACACACACACACACACACACACACACACAGAGGCA
TACCCACGTTGACAACAAAACCTAGGGTAGATATGTCACTGGAGGTAGGGGGTAATGACCTCCCAGAATTACAAGCAG
CAGGTGTGTTCTCTGTTAGGAGGAAGAACTGGTGTCAGAGGATAGCTAGTGATTCTAGGAGGAAGAGAAGTATGGAAG
CCAGAGTGATGGTGGATGACCCCTTGAGCTATGAAAAGAAACCCTTAAATCATCATTTAAAAATTTAGAATTGCCATG
TGTGTAGGATACTGTGTTTGCTCCTCCAGAGCCACTCTCTCTGCTTCTGCATCATTCTGTGTGTCCCAGAAGGGTGAC
TTCTACACATTGCAAAAATGGGCTCTCCTACCTTTGAGCTCCCAATTGGTTTGGCCAATGAGAAGCACCAGTGGGAAA
GCACCAGAGAGAGAAGATTGACATAGGAATATTTCTTCTCCAATTCCTTCTTTGCTGGGTTGGCACTGGACTCATTCC
TCCCCGAAAAGT CATACTCCAATCAGACTGCCCCTCATACAACTGAAGCTACTTTCTCTGGGGTCAGGTAATCACTCC
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TCCCCTTGCTCCTTCAGGTCTGCTGCTGCATTGAGAGTGCTTTTGTATTCCTTGTAGCTTTCTCCTAACATTGCTGAC
ACTTTTGTAAATGTCCCCTTCATGAAATTCTTCTATATGCCTCATTTCAGCATGCCATCTGTCTCCTGCCTGGCTGAC
ACAAGGTGATTCAACAGCTCATGAAAGT CAGCAGGAAGCAAAGATGTGCCTTGCTTCAGCTTGGGGTCTTAATCTTGC
TAACTTTTGCAGATAAAGAAAAACAGTAACTGGGGGAACCACAGTGAAGTCCAGTGCAGAATTCACAGATATCATGGA
AAGGTTACTCGGGTGGTCCAGATAGTAAAATTAACAGTCTAAATTAATCTATCTAAATTTCTGAGGAACGAGAAGCCT
TCCCTTGTCATCAGGTGAAGCCAGAAGAGGGAATATAGCCTCAACCAGAAAAGGGACAGTAATTAAAAGGCTTTTCCC
ATCCTTGTACAATGGACTGACTTTGCCTCTTCATAACATCACAAT CCTAAAGCAACACAACAATTAATTCTGATATAT
TAGTAGCTGAAAAAAATTCCCATTTCCAACTAAGGTAGGTCAGAATTATAGGATAAACCCTGCAGACTTTTTATACTA
CCCATCCACGCCATTACTCACTGTTACCTTTCCAAATACAAAGAGAAGAACTGGTAAAACATAATCATATAAATCTCC
ATATTCATTTTGAAATATTTGGCATGATATTTTCTGTGCTAAAAAGTAATTATTCTTCAAAGAATGATGAGGTCATGT
CAGTAAGACACAGGAACCAACTAGAAGGGGCTTCCCACTGGCCAAATCTGGGGCAAGTTGAGCATCAAAATAAATGAT
AGTAAAAGATTATAATTCATTGAATAAGAATCAGCAAATACATACTGATGTAAGTAAATAAGGAAAAGTACAAATCTG
TTTCTTGCAGTTGAATGTTAATTAACAATT GTAGAAGAAATAACGGAGTTAGAAAAAT CACTATTTGGCAATCACCCT
AATGACAATTGATTCATACAAGAATCATCAATGAGTATTAAAACT CATGGGTGAAAGTTTGATGAGCGAATAGGGTATT
TATAGCATCTTAAAGTATCTCTTCTCTATTAAGTAGAAAATTTAAACAGAAGAAAGTATACTTTGGAGAAATACAGCA
GACAATACCTTCAAAGATATCATCAATTATGAGACCAACTGATACTATGTGCCTCCTGATAAGATATACTGAAAGGGC
CACATTACTTCTTGGTACACAGTCAAAATTTTAAAACCAGAATCTAACTACAAGGAAAAT CAAATTGAGGACACTCTA
TAAAATAAGTGGACTGAACT CCTTAAAAATGTCAATGTCATGAAAGACAAAGAAAGGCTAAAGAATTCCATGAGGTCA
AAGAACTATGACAACTAAACACAATTCTGGATGGAATATCAAATTAAAAAATAACAGATAAATAATATTATTGGGAAA
GTTGAATAAATTTGAATATGGACTGTTTATTAGTTATTAGTATTATAATAGTGTTAATTTTCCTAATTTTGTTAAGAC
TAGTGTGCCTGTTCCATGAAAATAGAAAATGTTCTTATTCTCTGAAAATGCATGCTAAAGTATTTAGGGGTGAATGCA
ACAATGTCTGCAGCTCATTCTTGAATCAGTTCAAAGAAAAATGAGTTACATTTATATATATATGTATGTATGTAAACA
GACATAGATAAAAGTATAGATGTGTGTGTGTCTTTAGAAAGGGCGAGGATTTTTTTTTTTTTTTTGCTGTGTGTTACTG
AAGTGCCTATGTCTGCGTGTTCACACTATCATATTTTGTATGCCCTGGACTTTATAATTTCTACCTTCAAAATTAGAT
CTACTGTTGGTAATTAATTCAATATATACTGGTTTTTTAACTACTATTCTCATTTCCTAGCAGTAATCTTCCTGAAAA
GTCACAGAAATGATTACATTCCTTGTTCTTCATAATAATCACTGTTTAATTAAAATAAGAATATTTTAGAAAAGATCT
GCGGCATAGTGGTTAAGACCCCAGTATTTGATGCTAAACAGATCTGATTTGCGATAACAGAAGGTGGCACTTTGCTGTT
TAAGCTGGGGACCAGACACTGTGGGTATAAATAGTAATTCCAAACACAGCTCCACAGAGCAGCACCCTTATGACAAGG
TTTTCATATGTCTATAGTTAAGCCAGAAAATTAAGAATAATGCCATAAATATTTATAAAGCTGAACATATCCAAGTTA
AAGACCTTTATCCTGAAATTGTATCTTTTAGATTATTTTCTAAAGACTAATACCATTTAATGTTTAAATGTTCTTTGG
AANTGATGGTGAGAATACGT GATAATGGGTCATTGGTTTTAATATTTTATTTAGCCAAGTGGAAAATTGGCAACCT GG
TGTCGGTCCTCCCATTTGTATTTTACTGGTGCATGAAATCCAAAAGT CTAGTAACCATTGGGACAGACAACTCTACTG
CATAAGTTTGTATGTTTGTATATCTGTATCACAAAGCCCAGACACTCGAACTATATAAACTTGTCGCACTAAAGACAG
CAAATATGTCTGGTAATTGCATATTCTTCATGTGTGCACTGGAATTTCTTATTATATAAGAAAATAAATGTGTTTCTA
ANCCACCATGAATTGGGTACTGCTGATAGTACTATTCTTCCTGGCACATGGAAATATCCCACTGAGGTTGTCAATCAA
TATTGATTTAATCAGTGTGGCAGCAAAGGCACTAGAGGAGGAAAATACT CTAGACAATCAAGTATAGATGGGAAAATT
GCATCACCAAGAAATTCTTAAAATCACAAGTGGATAATTTGCAATATCAATTGATTTTACTCAACTGCTTGAGTCCTT
TATCATTCCGTTAGAACACTCCTCATATTTGCAGATAACTCAGCCCCTCACCTCAGCAACAAGCAAGAGGACATCATT
ATAAACTTCCTCAATTTCTTTCCTATCCAGTGAAAAATATCTAAGTCCCTTTTCCCTTCCCTTTTCCTTCCCTTCCCT
TCCTTTTTCTTTCCTTCCATTCTCTTCCTTTTTCCTTCCTTTTTCTTTCCTTCCATTCTCTTCCTTTTTCCTTCCTTT
TTCTTACTTTACCTCCCCCTCCTACCTTTCCCTTTCTCCCTTCCTCCCTCTCTCCCTTCCTTCCTCTCTCCCTCTCCT
TCCTTCCTTCCTTCAATCCATACTTTTATATCTTTTCAGAGATCAATTTTTCCCATTCATTTCTACATTCTCAGATAC
CTTGCTCCATGACTTGTTCTACTTCTCTTCTATCTTTATTCTTTCCCTCTTGACTGATCCTTTTTGTCTGCCTTTGCA
TTTTCAAAATCAGTTTTTCTAATCTTAAAAAATAACTTTGCTCAACCCTGATGCATCTTTATTCACTGTGTCATTATC
TCATTATTTTTAAAGGTTAGTTTCTAAAGCCAGGGCTCTATACTCACTACCTTCACTCTTGGTTAAAATTAAAAGAAA
TATAGGTCCCAGTGATATTTATGGGAAAATTTGACTGTGAATAATCTTGTTGATATAAACACTTTGGGTTTTCAAAAT
GTTATGCTAGCTGTTAACTTTCCCAGTAACATTATGAGGGAAGGGCTGCGAAAATACAAAAGGTAGACATAGGAACCGA
GAACACCACCCCTATGGAGCCAAGCTATACATACTCTGTCTCTGGTTATCATAAATACATCTCCTATATTCAATGCTT
GCTTAGAAAGGCATGATGTCCACGGAGCAATTCAATTGTTCACTGTGATGGGTTTTTTTGTTTTCTCCTCATGGAATG
CAACTTTTATTTAT

SEQ ID NO: 6>NM _001353950.2 SCN1A [organism=Homo sapiens]| [ GenelD=6323]
[transcript=7]

ANGTGTAGGAGACACACTGCTGGCCTGTGGAAACTCATGGAACTGTTCCTCCAGATTAACACTTCAGGGGTTATGGAA
GCTGGAGGAAGCTGAGCTTTTACTACATCTTTTGGGGGTTTGGGCAATTATGAATAAGGCTGCTGTATACATCCGTGT
GCAGGATTTTGTGTGGACATAAGTTTTCAACTCCTTTGGTTAAATCCTAAGGAATTTCATATGCAGAATAAATGGTAA
TTAAAATGTGCAGGATGACAAGAT GGAGCAAACAGTGCTTGTACCACCAGGACCTGACAGCTTCAACTTCTTCACCAG
AGAATCTCTTGCGGCTATTGAAAGACGCATTGCAGAAGAAAAGGCAAAGAATCCCAAACCAGACAAAAAAGATGACGA
CGAAAATGGCCCAAAGCCAAATAGTGACTTGGAAGCTGGAAAGAACCTTCCATTTATTTATGGAGACATTCCTCCAGA
GATGGTGTCAGAGCCCCTGGAGGACCTGGACCCCTACTATATCAATAAGAAAACTTTTATAGTATTGAATAAAGGGAA
GGCCATCTTCCGGTTCAGTGCCACCTCTGCCCTGTACATTTTAACTCCCTTCAATCCTCTTAGGAAAATAGCTATTAA
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GATTTTGGTACATTCATTATTCAGCATGCTAATTATGTGCACTATTTTGACAAACTGTGTGTTTATGACAATGAGTAA
CCCTCCTGATTGGACAAAGAATGTAGAATACACCTTCACAGGAATATATACTTTTGAATCACTTATAAAAATTATTGC
ANGGGGATTCTGTTTAGAAGATTTTACTTTCCTTCGGGATCCATGGAACTGGCTCGATTTCACTGTCATTACATTTGC
GTACGTCACAGAGTTTGTGGACCTGGGCAATGTCTCGGCATTGAGAACATTCAGAGTTCTCCGAGCATTGAAGACGAT
TTCAGTCATTCCAGGCCTGAAAACCATTGTGGGAGCCCTGATCCAGT CTGTGAAGAAGCTCTCAGATGTAATGATCCT
GACTGTGTTCTGTCTGAGCGTATTTGCTCTAATTGGGCTGCAGCTGTTCATGGGCAACCTGAGGAATAAATGTATACA
ATGGCCTCCCACCAATGCTTCCTTGGAGGAACATAGTATAGAAAAGAATATAACTGTGAATTATAATGGTACACTTAT
AAATGAAACTGTCTTTGAGTTTGACTGGAAGTCATATATTCAAGATTCAAGATATCATTATTTCCTGGAGGGTTTTTT
AGATGCACTACTATGTGGAAATAGCTCTGATGCAGGCCAATGT CCAGAGGGATATATGTGTGTGAAAGCTGGTAGAAA
TCCCAATTATGGCTACACAAGCTTTGATACCTTCAGTTGGGCTTTTTTGTCCTTGTTTCGACTAATGACTCAGGACTT
CTGGGAAAATCTTTATCAACTGACATTACGTGCTGCTGGGAAAACGTACATGATATTTTTTGTATTGGTCATTTTCTT
GGGCTCATTCTACCTAATAAATTTGATCCTGGCTGTGGTGGCCATGGCCTACGAGGAACAGAATCAGGCCACCTTGGA
AGAAGCAGAACAGAAAGAGGCCGAATTTCAGCAGATGATTGAACAGCTTAAAAAGCAACAGGAGGCAGCT CAGCAGGC
AGCAACGGCAACTGCCTCAGAACATTCCAGAGAGCCCAGTGCAGCAGGCAGGCTCTCAGACAGCTCATCTGAAGCCTC
TAAGTTGAGTTCCAAGAGTGCTAAGGAAAGAAGAAAT CGGAGGAAGAAAAGAAANCAGAAAGAGCAGTCTGGTGGGGA
AGAGAAAGATGAGGATGAATTCCAAAAATCTGAATCTGAGGACAGCATCAGGAGCGAAAGGTTTTCGCTTCTCCATTGA
AGGGAACCGATTGACATATGAAAAGAGGTACTCCTCCCCACACCAGTCTTTGTTGAGCATCCGTGGCTCCCTATTTTC
ACCAAGGCGAAATAGCAGAACAAGCCTTTTCAGCTTTAGAGGGCGAGCAAAGGATGTGGGATCTGAGAACGACTTCGC
AGATGATGAGCACAGCACCTTTGAGGATAACGAGAGCCGTAGAGATTCCTTGTTTGTGCCCCGACGACACGGAGAGAG
ACGCAACAGCAACCTGAGTCAGACCAGTAGGTCATCCCGGATGCTGGCAGTGTTTCCAGCGAATGGCGAAGATGCACAG
CACTGTGGATTGCAATGGTGTGGTTTCCTTGGTTGGTGGACCTTCAGTTCCTACATCGCCTGTTGGACAGCTTCTGCC
AGAGGGAACAACCACTGAAACTGAAATGAGAAAGAGAAGGTCAAGTTCTTTCCACGTTTCCATGGACTTTCTAGAAGA
TCCTTCCCAAAGGCAACGAGCAATGAGTATAGCCAGCATTCTAACAAATACAGTAGAAGAACTTGAAGAATCCAGGCA
GAAATGCCCACCCTGTTGGTATAAATTTTCCAACATATTCTTAATCTGGGACTGTTCTCCATATTGGTTAAAAGTGAA
ACATGTTGTCAACCTGGTTGTGATGGACCCATTTGTTGACCTGGCCATCACCATCTGTATTGTCTTAAATACTCTTTT
CATGGCCATGGAGCACTATCCAATGACGGACCATTTCAATAATGTGCTTACAGTAGGAAACTTGGTTTTCACTGGGAT
CTTTACAGCAGAAATGTTTCTGAAAATTATTGCCATGGATCCTTACTATTATTTCCAAGAAGGCTGGAATATCTTTGA
CGGTTTTATTGTGACGCTTAGCCTGGTAGAACTTGGACTCGCCAATGTGGAAGGATTATCTGTTCTCCGTTCATTTCG
ATTGCTGCGAGTTTTCAAGTTGGCAAAATCTTGGCCAACGTTAAATATGCTAATAAAGAT CATCGGCAATTCCGTGGG
GGCTCTGGGAAATTTAACCCTCGTCTTGGCCATCATCGTCTTCATTTTTGCCGTGGTCGGCATGCAGCTCTTTGGTAA
AAGCTACAAAGATTGTGTCTGCAAGATCGCCAGTGATTGTCAACT CCCACGCTGGCACATGAATGACTTCTTCCACTC
CTTCCTGATTGTGTTCCGCGTGCTGTGTGGGGAGT GGATAGAGACCATGTGGCGACTGTATGGAGGTTGCTGGTCAAGC
CATGTGCCTTACTGTCTTCATGATGGTCATGGTGATTGGAAACCTAGTGGTCCTGAATCTCTTTCTGGCCTTGCTTCT
GAGCTCATTTAGTGCAGACAACCTTGCAGCCACTGATGATGATAATGAAATGAATAATCTCCAAATTGCTGTGGATAG
GATGCACAAAGGAGTAGCTTATGTGAAAAGAAAAATATATGAATTTATTCAACAGT CCTTCATTAGGAAACAAAAGAT
TTTAGATGAAATTAAACCACTTGATGAT CTAAACAACAAGAAAGACAGTTGTATGTCCAATCATACAGCAGAAATTGG
GAAAGATCTTGACTATCTTAAAGATGTAAATGGAACTACAAGTGGTATAGGAACTGGCAGCAGTGTTGAAAAATACAT
TATTGATGAAAGTGATTACATGTCATTCATAAACAACCCCAGTCTTACTGTGACTGTACCAATTGCTGTAGGAGAATC
TGACTTTGAAAATTTAAACACGGAAGACTTTAGTAGTGAATCGGATCTGGAAGAAAGCAAAGAGAAACTGAATGAAAG
CAGTAGCTCATCAGAAGGTAGCACTGTGGACATCGGCGCACCTGTAGAAGAACAGCCCGTAGTGGAACCTGAAGAAAC
TCTTGAACCAGAAGCTTGTTTCACTGAAGGCTGTGTACAAAGATTCAAGTGTTGTCAAAT CAATGTGGAAGAAGGCAG
AGGAAAACAATGGTGGAACCTGAGAAGGACGTGTTTCCGAATAGTTGAACATAACTGGTTTGAGACCTTCATTGTTTT
CATGATTCTCCTTAGTAGTGGTGCTCTGGCATTTGAAGATATATATATTGATCAGCGAAAGACGATTAAGACGATGTT
GGAATATGCTGACAAGGTTTTCACTTACATTTTCATTCTGGAAATGCTTCTAAAATGGGTGGCATATGGCTATCAAAC
ATATTTCACCAATGCCTGGTGTTGGCTGGACTTCTTAATTGTTGATGTTTCATTGGTCAGTTTAACAGCAAATGCCTT
GGGTTACTCAGAACTTGGAGCCATCAAATCTCTCAGGACACTAAGAGCTCTGAGACCTCTAAGAGCCTTATCTCGATT
TGAAGGGATGAGGGTGGTTGTGAATGCCCTTTTAGGAGCAATTCCATCCATCATGAATGTGCTTCTGGTTTGTCTTAT
ATTCTGGCTAATTTTCAGCATCATGGGCGTAAATTTGTTTGCTGGCAAATTCTACCACTGTATTAACACCACAACTGG
TGACAGGTTTGACATCGAAGACGTGAATAATCATACTGATTGCCTAAAACTAATAGAAAGAAATGAGACTGCTCGATG
GAAAAATGTGAAAGTAAACT TTGATAATGTAGGATTTGGGTATCTCTCTTTGCTTCAAGTTGCCACATTCAAAGGATG
GATGGATATAATGTATGCAGCAGTTGATTCCAGAAATGTGGAACTCCAGCCTAAGTATGAAGAAAGTCTGTACATGTA
TCTTTACTTTGTTATTTTCATCATCTTTGGGTCCTTCTTCACCTTGAACCTGTTTATTGGTGTCATCATAGATAATTT
CAACCAGCAGAAAAAGAAGTTTGGAGGT CAAGACATCTTTATGACAGAAGAACAGAAGAAATACTATAATGCAATGAA
AAAATTAGGATCGAAAAANCCGCAAAAGCCTATACCTCGACCAGGAAACAAATTTCAAGGAATGGTCTTTGACTTCGT
ANCCAGACAAGTTTTTGACATAAGCATCATGATTCTCATCTGTCTTAACATGGTCACAATGATGGTGGAAACAGATGA
CCAGAGTGAATATGTGACTACCATTTTGTCACGCATCAATCTGGTGTTCATTGTGCTATTTACTGGAGAGTGTGTACT
GAAACTCATCTCTCTACGCCATTATTATTTTACCATTGGATGGAATATTTTTGATTTTGTGGTTGTCATTCTCTCCAT
TGTAGGTATGTTTCTTGCCGAGCTGATAGAAAAGTATTTCGTGTCCCCTACCCTGTTCCGAGTGATCCGTCTTGCTAG
GATTGGCCGAATCCTACGTCTGATCAAAGGAGCAAAGGGGATCCGCACGCTGCTCTTTGCTTTGATGATGTCCCTTCC
TGCGTTGTTTAACATCGGCCTCCTACTCTTCCTAGTCATGTTCATCTACGCCATCTTTGGGATGTCCAACTTTGCCTA
TGTTAAGAGGGAAGTTGGGATCGATGACATGTTCAACTTTGAGACCTTTGGCAACAGCATGATCTGCCTATTCCAAAT
TACAACCTCTGCTGGCTGGGATGGATTGCTAGCACCCATTCTCAACAGTAAGCCACCCGACTGTGACCCTAATAAAGT
TAACCCTGGAAGCTCAGTTAAGGGAGACTGTGGGAACCCATCTGTTGGAATTTTCTTTTTTGTCAGTTACAT CATCAT
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ATCCTTCCTGGTTGTGGTGAACATGTACATCGCGGTCATCCTGGAGAACTTCAGTGTTGCTACTGAAGAAAGTGCAGA
GCCTCTGAGTGAGGATGACTTTGAGATGTTCTATGAGGTTTGGCGAGAAGTTTGATCCCGATGCAACTCAGTTCATGGA
ATTTGAAAAATTATCTCAGTTTGCAGCTGCGCTTGAACCGCCTCTCAATCTGCCACAACCAAACAAACTCCAGCTCAT
TGCCATGGATTTGCCCATGGTGAGTGGTGACCGGATCCACTGTCTTGATATCTTATTTGCTTTTACAAAGCGGGTTCT
AGGAGAGAGTGGAGAGATGGATGCTCTACGAATACAGATGGAAGAGCGATTCATGGCTTCCAATCCTTCCAAGGTCTC
CTATCAGCCAATCACTACTACTTTAAAACGAAAACAAGAGGAAGTATCTGCTGTCATTATTCAGCGTGCTTACAGACG
CCACCTTTTAAAGCGAACTGTAAAACAAGCTTCCTTTACGTACAATAAAAACAAAATCAAAGGTGGGGCTAATCTTCT
TATAAAAGAAGACATGATAATTGACAGAATAAATGAAAACT CTATTACAGAAAARAACTGATCTGACCATGTCCACTGC
AGCTTGTCCACCTTCCTATGACCGGGTGACAAAGCCAATTGTGGAAAAACATGAGCAAGAAGGCAAAGATGAAAAAGC
CAAAGGGAAATAAATGAAAATAAATAAAAATAATTGGGTGACAAATTGTTTACAGCCTGTGAAGGTGATGTATTTTTA
TCAACAGGACTCCTTTAGGAGGTCAATGCCAAACTGACTGTTTTTACACAAATCTCCTTAAGGTCAGTGCCTACAATA
AGACAGTGACCCCTTGTCAGCAAACTGTGACTCTGTGTAAAGGGGAGATGACCTTGACAGGAGGTTACTGTTCTCACT
ACCAGCTGACACTGCTGAAGATAAGATGCACAATGGCTAGT CAGACTGTAGGGACCAGTTTCAAGGGGTGCAAACCTG
TGATTTTGGGGTTGTTTAACATGAAACACTTTAGTGTAGTAATTGTATCCACTGTTTGCATTTCAACTGCCACATTTG
TCACATTTTTATGGAATCTGTTAGTGGATTCATCTTTTTGTTAATCCATGTGTTTATTATATGTGACTATTTTTGTAA
ACGAAGTTTCTGTTGAGAAATAGGCTAAGGACCTCTATAACAGGTATGCCACCTGGGGGGTATGGCAACCACATGGCC
CTCCCAGCTACACAAAGTCGTGGTTTGCATGAGGGCATGCTGCACTTAGAGAT CATGCATGAGAAAAAGT CACAAGAA
AAACAAATTCTTAAATTTCACCATATTTCTGGGAGGGGTAATTGGGTGATAAGTGGAGGTGCTTTGTTGATCTTGTTT
TGCGAAATCCAGCCCCTAGACCAAGTAGATTATTTGTGGGTAGGCCAGTAAATCTTAGCAGGTGCAAACTTCATTCAA
ATGTTTGGAGTCATAAATGTTATGTTTCTTTTTGTTGTATTAAAAAAAAAACCTGAATAGTGAATATTGCCCCTCACC
CTCCACCGCCAGAAGACTGAATTGACCAAAATTACTCTTTATAAATTTCTGCTTTTTCCTGCACTTTGTTTAGCCATC
TTCGGCTCTCAGCAAGGTTGACACTGTATATGTTAATGAAATGCTATTTATTATGTAAATAGTCATTTTACCCTGT GG
TGCACGTTTGAGCAAACAAATAATGACCTAAGCACAGTATTTATTGCATCAAATATGTACCACAAGAAATGTAGAGTG
CAAGCTTTACACAGGTAATAAAATGTATTCTGTACCATTTATAGATAGTTTGGATGCTATCAATGCATGTTTATATTA
CCATGCTGCTGTATCTGGTTTCTCTCACTGCTCAGAATCTCATTTATGAGAAACCATATGTCAGTGGTAAAGTCAAGG
AAATTGTTCAACAGATCTCATTTATTTAAGTCATTAAGCAATAGTTTGCAGCACTTTAACAGCTTTTTGGTTATTTTT
ACATTTTAAGTGGATAACATATGGTATATAGCCAGACTGTACAGACATGTTTAAAAAAACACACTGCTTAACCTATTA
AATATGTGTTTAGAATTTTATAAGCAAATATAAATACTGTAAAAAGTCACTTTATTTTATTTTTCAGCATTATGTACA
TAAATATGAAGAGGAAATTATCTTCAGGTTGATATCACAATCACTTTTCTTACTTTCTGTCCATAGTACTTTTTCATG
AAAGAAATTTGCTAAATAAGACAT GAAAACAAGACTGGGTAGTTGTAGATTTCTGCTTTTTAAATTACATTTGCTAAT
TTTAGATTATTTCACAATTTTAAGGAGCAAAATAGGTTCACGATTCATATCCAAATTATGCTTTGCAATTGGAAAAGG
GTTTAAAATTTTATTTATATTTCTGGTAGTACCTGCACTAACTGAATTGAAGGTAGTGCTTATGTTATTTTTGTTCTT
TTTTTCTGACTTCGGTTTATGTTTTCATTTCTTTGGAGTAATGCTGCTCTAGATTGTTCTAAATAGAATGTGGGCTTC
ATAATTTTTTTTTCCACAAAAACAGAGTAGTCAACTTATATAGTCAATTACATCAGGACATTTTGTGTTTCTTACAGA
AGCAAACCATAGGCTCCTCTTTTCCTTAAAACTACTTAGATAAACTGTATTCGTGAACTGCATGCTGGAAAATGCTAC
TATTATGCTAAATAATGCTAACCAACATTTAAAATGTGCAAAACTAATAAAGATTACATTTTTTATTTTATTGTTTGC
CCAGTCACTTTTTGTTAACAGAATATTCTAATGATATGGAGATTTTTTACATTACAAATTGGGGGAGAAGGGGAGCGC
GCGCGCACACACACACACACACACACACACACACACACACACACAGAGGCATACCCACGTTGACAACAAAACCTAGGG
TAGATATGTCACTGGAGGTAGGGGGTAATGACCTCCCAGAATTACAAGCAGCAGGTGTGTTCTCTGTTAGCGAGGAAGA
ACTGGTGTCAGAGGATAGCTAGTGATTCTAGGAGGAAGAGAAGTATGGAAGCCAGAGTGATGGTGGATGACCCCTTGA
GCTATGAAAAGAAACCCTTAAATCATCATTTAAAAATTTAGAATTGCCATGTGTGTAGGATACTGTGTTTGCTCCTCC
AGAGCCACTCTCTCTGCTTCTGCATCATTCTGTGTGTCCCAGAAGGGTGACTTCTACACATTGCAAAAATGGGCTCTC
CTACCTTTGAGCTCCCAATTGGTTTGGCCAATGAGAAGCACCAGTGGGAAAGCACCAGAGAGAGAAGATTGACATAGG
AATATTTCTTCTCCAATTCCTTCTTTGCTGGGTTGGCACTGGACT CATTCCTCCCCGAAAAGTCATACTCCAATCAGA
CTGCCCCTCATACAACTGAAGCTACTTTCTCTGGGGT CAGGTAATCACTCCTCCCCTTGCTCCTTCAGGTCTGCTGCT
GCATTGAGAGTGCTTTTGTATTCCTTGTAGCTTTCTCCTAACATTGCTGACACTTTTGTAAATGTCCCCTTCATGAAA
TTCTTCTATATGCCTCATTTCAGCATGCCATCTGTCTCCTGCCTGGCTGACACAAGGTGATTCAACAGCTCATGAAAG
TCAGCAGGAAGCAAAGATGTGCCTTGCTTCAGCTTGGGGTCTTAATCTTGCTAACTTTTGCAGATAAAGAAAAACAGT
ANCTGGGGGAACCACAGTGAAGTCCAGTGCAGAATTCACAGATAT CATGGAAAGGTTACTCGGGTGGTCCAGATAGTA
AAATTAACAGTCTAAATTAATCTATCTAAATTTCTGAGGAACGAGAAGCCTTCCCTTGTCATCAGGTGAAGCCAGAAG
AGGGAATATAGCCTCAACCAGAAAAGGGACAGTAATTAAAAGGCTTTTCCCATCCTTGTACAATGGACTGACTTTGCC
TCTTCATAACATCACAATCCTAAAGCAACACAACAATTAATTCTGATATATTAGTAGCTGAAAAAAATTCCCATTTCC
AACTAAGGTAGGTCAGAATTATAGGATAAACCCTGCAGACTTTTTATACTACCCATCCACGCCATTACTCACTGTTAC
CTTTCCAAATACAAAGAGAAGAACTGGTAAAACATAATCATATAAATCTCCATATTCATTTTGAAATATTTGGCATGA
TATTTTCTGTGCTAAAAAGTAATTATTCTTCAAAGAATGCGATGAGGTCATGTCAGTAAGACACAGGAACCAACTAGAAG
GGGCTTCCCACTGGCCAAAT CTGGGGCAAGTTGAGCATCAAAATAAATGCGATAGTAAAAGATTATAATTCATTGAATAA
GAATCAGCAAATACATACTGATGTAAGTAAATAAGGAAAAGTACAAATCTGTTTCTTGCAGTTGAATGTTAATTAACA
ATTGTAGAAGAAATAACGGAGTTAGAAAAATCACTATTTGGCAAT CACCCTAATGACAATTGATTCATACAAGAATCA
TCAATGAGTATTAAAACTCATGGGTGAAAGTTTGATGAGGAATAGGGCGTATTTATAGCATCTTAAAGTATCTCTTCTCT
ATTAAGTAGAAAATTTAAACAGAAGAAAGTATACTTTGGAGAAATACAGCAGACAATACCTTCAAAGATATCATCAAT
TATGAGACCAACTGATACTATGTGCCTCCTGATAAGATATACTGAAAGGGCCACATTACTTCTTGGTACACAGTCAAA
ATTTTAAAACCAGAATCTAACTACAAGGAAAATCAAATTGAGGACACTCTATAAAATAAGTGGACTGAACTCCTTAAA
AATGTCAATGTCATGAAAGACAAAGAAAGGCTAAAGAATTCCATGAGGTCAAAGAACTATGACAACTAAACACAATTC

61



10

15

20

25

30

35

40

45

50

55

60

WO 2023/049707 PCT/US2022/076723

TGGATGGAATATCAAATTAAAAAATAACAGATAAATAATATTATTGCGGAAAGTTGAATAAATTTGAATATGGACTGTT
TATTAGTTATTAGTATTATAATAGTGTTAATTTTCCTAATTTTGTTAAGACTAGTGTGCCTGTTCCATGAAAATAGAA
AATGTTCTTATTCTCTGAAAATGCATGCTAAAGTATTTAGGGGTGAATGCAACAATGTCTGCAGCTCATTCTTGAATC
AGTTCAAAGAAAAATGAGTTACATTTATATATATATGTATGTATGTAAACAGACATAGATAAAAGTATAGATGTGTGT
GTGTCTTTAGAAAGGGGAGGATTTTTTTTTTTTTTTTGCTGTGTGTTACTGAAGTGCCTATGTCTGCGTGTTCACACT
ATCATATTTTGTATGCCCTGGACTTTATAATTTCTACCTTCAAAATTAGATCTACTGTTGGTAATTAATTCAATATAT
ACTGGTTTTTTAACTACTATTCTCATTTCCTAGCAGTAATCTTCCTGAAAAGTCACAGAAATGATTACATTCCTTGTT
CTTCATAATAATCACTGTTTAATTAAAATAAGAATATTTTAGAAAAGATCTGCGGCATAGTGGTTAAGACCCCAGTAT
TTGATGCTAAACAGATCTGATTTGGATAACAGAAGGTGGCACTTTGCTGTTTAAGCTGGGGACCAGACACTGTGGGTA
TAAATAGTAATTCCAAACACAGCTCCACAGAGCAGCACCCTTATGACAAGGTTTTCATATGTCTATAGTTAAGCCAGA
AAATTAAGAATAATGCCATAAATATTTATAAAGCTGAACATATCCAAGTTAAAGACCTTTATCCTGAAATTGTATCTT
TTAGATTATTTTCTAAAGACTAATACCATTTAATGTTTAAATGTTCTTTGGAAATGATGGTGAGAATACGTGATAATG
GGTCATTGGTTTTAATATTTTATTTAGCCAAGT GGAAAATTGGCAACCTGGTGTCGGTCCTCCCATTTGTATTTTACT
GGTGCATGAAATCCAAAAGT CTAGTAACCATTGGGACAGACAACTCTACTGCATAAGTTTGTATGTTTGTATATCTGT
ATCACAAAGCCCAGACACTCGAACTATATAAACTTGTCGCACTAAAGACAGCAAATATGTCTGGTAATTGCATATTCT
TCATGTGTGCACTGGAATTT CTTATTATATAAGAAAATAAATGTGTTTCTAAACCACCATGAATTGGGTACTGCTGAT
AGTACTATTCTTCCTGGCACATGGAAATATCCCACTGAGGTTGTCAATCAATATTGATTTAATCAGTGTGGCAGCAAA
GGCACTAGAGGAGGAAAATACTCTAGACAATCAAGTATAGATGGGAAAATTGCATCACCAAGAAATTCTTAAAATCAC
AAGTGGATAATTTGCAATAT CAATTGATTTTACTCAACTGCTTGAGTCCTTTATCATTCCGTTAGAACACTCCTCATA
TTTGCAGATAACTCAGCCCCTCACCTCAGCAACAAGCAAGAGGACATCATTATAAACTTCCTCAATTTCTTTCCTATC
CAGTGAAAAATATCTAAGTCCCTTTTCCCTTCCCTTTTCCTTCCCTTCCCTTCCTTTTTCTTTCCTTCCATTCTCTTC
CTTTTTCCTTCCTTTTTCTTTCCTTCCATTCTCTTCCTTTTTCCTTCCTTTTTCTTACTTTACCTCCCCCTCCTACCT
TTCCCTTTCTCCCTTCCTCCCTCTCTCCCTTCCTTCCTCTCTCCCTCTCCTTCCTTCCTTCCTTCAATCCATACTTTT
ATATCTTTTCAGAGATCAATTTTTCCCATTCATTTCTACATTCTCAGATACCTTGCTCCATGACTTGTTCTACTTCTC
TTCTATCTTTATTCTTTCCCTCTTGACTGATCCTTTTTGTCTGCCTTTGCATTTTCAAAATCAGTTTTTCTAATCTTA
AAAAATAACTTTGCTCAACCCTGATGCATCTTTATTCACTGTGTCATTATCTCATTATTTTTAAAGGTTAGTTTCTAA
AGCCAGGGCTCTATACTCACTACCTTCACTCTTGGTTAAAATTAAAAGAAATATAGGTCCCAGTGATATTTATGGGAA
AATTTGACTGTGAATAATCTTGTTGATATAAACACTTTGGGTTTT CAAAATGTTATGCTAGCTGTTAACTTTCCCAGT
ANACATTATGAGGGAAGGGCT GGAAAATACAAAAGGTAGACATAGGAACCGAGAACACCACCCCTATGGAGCCAAGCTA
TACATACTCTGTCTCTGGTTATCATAAATACATCTCCTATATTCAATGCTTGCTTAGAAAGGCATGATGTCCACGGAG
CAATTCAATTGTTCACTGTGATGGGTTTTTTTGTTTTCTCCTCATGGAATGCAACTTTTATTTAT

SEQ ID NO: 7>NM_001202435.3 SCN1A [organism=Homo sapiens] [ GenelD=6323]
[transcript=4]

ANGTGTAGGAGACACACTGCTGGCCTGTGGAAACTCATGGAACTGTTCCTCCAGATTAACACTTCAGGGGTTATGGAA
GCTGGAGGAAGCTGAGCTTTTACTACATCTTTTGGGGGTTTGGGCAATTATGAATAAGGCTGCTGTATACATCCGTGT
GCAGGATTTTGTGTGGACATAAGTTTTCAACTCCTTTGGTTAAATCCTAAGGAATTTCATATGCAGAATAAATGGTAA
TTAAAATGTGCAGGATGACAAGAT GGAGCAAACAGTGCTTGTACCACCAGGACCTGACAGCTTCAACTTCTTCACCAG
AGAATCTCTTGCGGCTATTGAAAGACGCATTGCAGAAGAAAAGGCAAAGAATCCCAAACCAGACAAAAAAGATGACGA
CGAAAATGGCCCAAAGCCAAATAGTGACTTGGAAGCTGGAAAGAACCTTCCATTTATTTATGGAGACATTCCTCCAGA
GATGGTGTCAGAGCCCCTGGAGGACCTGGACCCCTACTATATCAATAAGAAAACTTTTATAGTATTGAATAAAGGGAA
GGCCATCTTCCGGTTCAGTGCCACCTCTGCCCTGTACATTTTAACTCCCTTCAATCCTCTTAGGAAAATAGCTATTAA
GATTTTGGTACATTCATTATTCAGCATGCTAATTATGTGCACTATTTTGACAAACTGTGTGTTTATGACAATGAGTAA
CCCTCCTGATTGGACAAAGAATGTAGAATACACCTTCACAGGAATATATACTTTTGAATCACTTATAAAAATTATTGC
ANGGGGATTCTGTTTAGAAGATTTTACTTTCCTTCGGGATCCATGGAACTGGCTCGATTTCACTGTCATTACATTTGC
GTACGTCACAGAGTTTGTGGACCTGGGCAATGTCTCGGCATTGAGAACATTCAGAGTTCTCCGAGCATTGAAGACGAT
TTCAGTCATTCCAGGCCTGAAAACCATTGTGGGAGCCCTGATCCAGT CTGTGAAGAAGCTCTCAGATGTAATGATCCT
GACTGTGTTCTGTCTGAGCGTATTTGCTCTAATTGGGCTGCAGCTGTTCATGGGCAACCTGAGGAATAAATGTATACA
ATGGCCTCCCACCAATGCTTCCTTGGAGGAACATAGTATAGAAAAGAATATAACTGTGAATTATAATGGTACACTTAT
AAATGAAACTGTCTTTGAGT TTGACTGGAAGTCATATATTCAAGATT CAAGATATCATTATTTCCTGGAGGGTTTTTT
AGATGCACTACTATGTGGAAATAGCTCTGATGCAGGCCAATGT CCAGAGGGATATATGTGTGTGAAAGCTGGTAGAAA
TCCCAATTATGGCTACACAAGCTTTGATACCTTCAGTTGGGCTTTTTTGTCCTTGTTTCGACTAATGACTCAGGACTT
CTGGGAAAATCTTTATCAACTGACATTACGTGCTGCTGGGAAAACGTACATGATATTTTTTGTATTGGTCATTTTCTT
GGGCTCATTCTACCTAATAAATTTGATCCTGGCTGTGGTGGCCATGGCCTACGAGGAACAGAATCAGGCCACCTTGGA
AGAAGCAGAACAGAAAGAGGCCGAATTTCAGCAGATGATTGAACAGCTTAAAAAGCAACAGGAGGCAGCTCAGCAGGC
AGCAACGGCAACTGCCTCAGAACATTCCAGAGAGCCCAGTGCAGCAGGCAGGCTCTCAGACAGCTCATCTGAAGCCTC
TAAGTTGAGTTCCAAGAGTGCTAAGGAAAGAAGAAAT CGGAGGAAGAAAAGAAANCAGAAAGAGCAGTCTGGTGGGGA
AGAGAAAGATGAGGATGAATTCCAAAAATCTGAATCTGAGGACAGCATCAGGAGCGAAAGGTTTTCGCTTCTCCATTGA
AGGGAACCGATTGACATATGAAAAGAGGTACTCCTCCCCACACCAGTCTTTGTTGAGCATCCGTGGCTCCCTATTTTC
ACCAAGGCGAAATAGCAGAACAAGCCTTTTCAGCTTTAGAGGGCGAGCAAAGGATGTGGGATCTGAGAACGACTTCGC
AGATGATGAGCACAGCACCTTTGAGGATAACGAGAGCCGTAGAGATTCCTTGTTTGTGCCCCGACGACACGGAGAGAG
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ACGCAACAGCAACCTGAGTCAGACCAGTAGGTCATCCCGGATGCTGGCAGTGTTTCCAGCGAATGGCGAAGATGCACAG
CACTGTGGATTGCAATGGTGTGGTTTCCTTGGTTGGTGGACCTTCAGTTCCTACATCGCCTGTTGGACAGCTTCTGCC
AGAGGTGATAATAGATAAGCCAGCTACTGATGACAATGGAACAACCACTGAAACTGAAAT GAGAAAGAGAAGGTCAAG
TTCTTTCCACGTTTCCATGGACTTTCTAGAAGATCCTTCCCAAAGGCAACGAGCAATGAGTATAGCCAGCATTCTAAC
AAATACAGTAGAAGAACTTGAAGAATCCAGGCAGAAATGCCCACCCTGTTGGTATAAATTTTCCAACATATTCTTAAT
CTGGGACTGTTCTCCATATTGGTTAAAAGTGAAACATGTTGTCAACCTGGTTGTGATGGACCCATTTGTTGACCTGGC
CATCACCATCTGTATTGTCTTAAATACTCTTTTCATGGCCATGGAGCACTATCCAATGACGGACCATTTCAATAATGT
GCTTACAGTAGGAAACTTGGTTTTCACTGGGAT CTTTACAGCAGAAATGTTTCTGAAAATTATTGCCATGGATCCTTA
CTATTATTTCCAAGAAGGCTGGAATATCTTTGACGGTTTTATTGTGACGCTTAGCCTGGTAGAACTTGGACTCGCCAA
TGTGGAAGGATTATCTGTTCTCCGTTCATTTCGATTGCTGCGAGTTTTCAAGTTGGCAAAATCTTGGCCAACGTTAAA
TATGCTAATAAAGATCATCGGCAATTCCGTGGGGGCTCTGGCGAAATTTAACCCTCGTCTTGGCCATCATCGTCTTCAT
TTTTGCCGTGGTCGGCATGCAGCTCTTTGGTAAAAGCTACAAAGATTGTGTCTGCAAGATCGCCAGTGATTGTCAACT
CCCACGCTGGCACATGAATGACTTCTTCCACTCCTTCCTGATTGTGTTCCGCGTGCTGTGTGGGGAGT GGATAGAGAC
CATGTGGGACTGTATGGAGGTTGCTGGTCAAGCCATGTGCCTTACTGTCTTCATGATGGTCATGGTGATTGGAAACCT
AGTGGTCCTGAATCTCTTTCTGGCCTTGCTTCTGAGCTCATTTAGTGCAGACAACCTTGCAGCCACTGATGATGATAA
TGAAATGAATAATCTCCAAATTGCTGTGGATAGGATGCACAAAGGAGTAGCTTATGTGAAAAGAAAAATATATGAATT
TATTCAACAGTCCTTCATTAGGAAACAAAAGATTTTAGATGAAATTAAACCACTTGATGATCTAAACAACAAGAAAGA
CAGTTGTATGTCCAATCATACAGCAGAAATTGGGAAAGATCTTGACTATCTTAAAGATGTAAATGGAACTACAAGT GG
TATAGGAACTGGCAGCAGTGTTGAAAAATACATTATTGATGAAAGTGATTACATGTCATTCATAAACAACCCCAGTCT
TACTGTGACTGTACCAATTGCTGTAGGAGAATCTGACTTTGAAAATTTAAACACGGAAGACTTTAGTAGTGAATCGGA
TCTGGAAGAAAGCAAAGAGAAACTGAATGAAAGCAGTAGCTCATCAGAAGGTAGCACTGTGCGACATCGGCGCACCTGT
AGAAGAACAGCCCGTAGTGGAACCTGAAGAAACTCTTGAACCAGAAGCTTGTTTCACTGAAGGCTGTGTACAAAGATT
CAAGTGTTGTCAAATCAATGTGGAAGAAGGCAGAGGAAAACAATGGTGGAACCTGAGAAGGACGTGTTTCCGAATAGT
TGAACATAACTGGTTTGAGACCTTCATTGTTTTCATGATTCTCCTTAGTAGTGGTGCTCTGGCATTTGAAGATATATA
TATTGATCAGCGAAAGACGATTAAGACGATGTTGGAATATGCTGACAAGGTTTTCACTTACATTTTCATTCTGGAAAT
GCTTCTAAAATGGGTGGCATATGGCTATCAAACATATTTCACCAATGCCTGGTGTTGGCTGGACTTCTTAATTGTTGA
TGTTTCATTGGT CAGTTTAACAGCAAATGCCTTGGGTTACTCAGAACTTGGAGCCATCAAATCTCTCAGGACACTAAG
AGCTCTGAGACCTCTAAGAGCCTTATCTCGATTTGAAGGGATGAGGGTGGTTGTGAATGCCCTTTTAGGAGCAATTCC
ATCCATCATGAATGTGCTTCTGGTTTGTCTTATATTCTGGCTAATTTTCAGCATCATGGGCGTAAATTTGTTTGCTGG
CAAATTCTACCACTGTATTAACACCACAACTGGTGACAGGTTTGACATCGAAGACGTGAATAATCATACTGATTGCCT
AAAACTAATAGAAAGAAATGAGACTGCTCGATGGAAAAATGTGAAAGTAAACTTTGATAATGTAGGATTTGGGTATCT
CTCTTTGCTTCAAGTTGCCACATTCAAAGGATGGATGGATATAATGTATGCAGCAGTTGATTCCAGAAATGTGGAACT
CCAGCCTAAGTATGAAGAAAGT CTGTACATGTATCTTTACTTTGTTATTTTCATCATCTTTGGGTCCTTCTTCACCTT
GAACCTGTTTATTGGTGTCATCATAGATAATTTCAACCAGCAGAAAANGAAGTTTGGAGGTCAAGACATCTTTATGAC
AGAAGAACAGAAGAAATACTATAATGCAATGAAAAAATTAGGATCGAAAAANCCGCAAAAGCCTATACCTCGACCAGG
AAACAAATTTCAAGGAATGGTCTTTGACTTCGTAACCAGACAAGTTTTTGACATAAGCATCATGATTCTCATCTGTCT
TAACATGGTCACAATGATGGTGGAAACAGATGACCAGAGTGAATATGTGACTACCATTTTGTCACGCATCAATCTGGT
GTTCATTGTGCTATTTACTGGAGAGTGTGTACTGAAACTCATCTCTCTACGCCATTATTATTTTACCATTGGATGGAA
TATTTTTGATTTTGTGGTTGTCATTCTCTCCATTGTAGGTATGTTTCTTGCCGAGCTGATAGAAAAGTATTTCGTGTC
CCCTACCCTGTTCCGAGTGATCCGTCTTGCTAGGATTGGCCGAATCCTACGTCTGATCAAAGGAGCAAAGGGGATCCG
CACGCTGCTCTTTGCTTTGATGATGTCCCTTCCTGCGTTGTTTAACATCGGCCTCCTACTCTTCCTAGTCATGTTCAT
CTACGCCATCTTTGGGATGT CCAACTTTGCCTATGTTAAGAGGGAAGTTGGCGATCGATGACATGTTCAACTTTGAGAC
CTTTGGCAACAGCATGATCTGCCTATTCCAAATTACAACCTCTGCTGGCTGGGATGGATTGCTAGCACCCATTCTCAA
CAGTAAGCCACCCGACTGTGACCCTAATAAAGTTAACCCTGGAAGCTCAGTTAAGGGAGACTGTGGGAACCCATCTGT
TGGAATTTTCTTTTTTGTCAGTTACATCATCATATCCTTCCTGGTTGTGGTGAACATGTACATCGCGGTCATCCTGGA
GAACTTCAGTGTTGCTACTGAAGAAAGTGCAGAGCCTCTGAGT GAGGATGACTTTGAGATGTTCTATGAGGTTTGGGA
GAAGTTTGATCCCGATGCAACTCAGTTCATGGAATTTGAAAAATTATCTCAGTTTGCAGCTGCGCTTGAACCGCCTCT
CAATCTGCCACAACCAAACAAACTCCAGCTCATTGCCATGGATTTGCCCATGGTGAGTGGTGACCGGATCCACTGTCT
TGATATCTTATTTGCTTTTACAAAGCGGGTTCTAGGAGAGAGT GGAGAGATGGATGCTCTACGAATACAGATGGAAGA
GCGATTCATGGCTTCCAATCCTTCCAAGGTCTCCTATCAGCCAATCACTACTACTTTAAAACGAAAACAAGAGGAAGT
ATCTGCTGTCATTATTCAGCGTGCTTACAGACGCCACCTTTTAAAGCGAACTGTAAAACAAGCTTCCTTTACGTACAA
TAAAAACAAAAT CAAAGGTGGGGCTAATCTTCTTATAAAAGAAGACATGATAATTGACAGAATAAATGAAAACTCTAT
TACAGAAAAANCTGATCTGACCATGTCCACTGCAGCTTGTCCACCTTCCTATGACCGGGTGACAAAGCCAATTGTGGA
AANACATGAGCAAGAAGGCAAAGATGAAAAAGCCAAAGGGAAATAAATGAAAATAAATAAAAATAATTGGCGTGACAAA
TTGTTTACAGCCTGTGAAGGTGATGTATTTTTATCAACAGGACTCCTTTAGGAGGTCAATGCCAAACTGACTGTTTTT
ACACAAATCTCCTTAAGGTCAGTGCCTACAATAAGACAGTGACCCCTTGTCAGCAAACTGTGACTCTGTGTAAAGGGG
AGATGACCTTGACAGGAGGTTACTGTTCTCACTACCAGCTGACACTGCTGAAGATAAGATGCACAATGGCTAGTCAGA
CTGTAGGGACCAGTTTCAAGGGGTGCAAACCTGTGATTTTGGGGTTGTTTAACATGAAACACTTTAGTGTAGTAATTG
TATCCACTGTTTGCATTTCAACTGCCACATTTGTCACATTTTTATGCGAATCTGTTAGTGGATTCATCTTTTTGTTAAT
CCATGTGTTTATTATATGTGACTATTTTTGTAAACGAAGTTTCTGTTGAGAAATAGGCTAAGGACCTCTATAACAGGT
ATGCCACCTGGGGGGTATGGCAACCACATGGCCCTCCCAGCTACACAAAGTCGTGGTTTGCATGAGGGCATGCTGCAC
TTAGAGATCATGCATGAGAAAAAGTCACAAGAAAAACAAATTCTTAAATTTCACCATATTTCTGGGAGGGGTAATTGG
GTGATAAGTGGAGGTGCTTTGTTGATCTTGTTTTGCGAAAT CCAGCCCCTAGACCAAGTAGATTATTTGTGGGTAGGC
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CAGTAAATCTTAGCAGGTGCAAACTTCATTCAAATGTTTGGAGTCATAAATGTTATGTTTCTTTTTGTTGTATTAAAA
AAAAAACCTGAATAGTGAATATTGCCCCTCACCCTCCACCGCCAGAAGACTGAATTGACCAAAATTACTCTTTATAAA
TTTCTGCTTTTTCCTGCACTTTGTTTAGCCATCTTCGGCTCTCAGCAAGGTTGACACTGTATATGTTAATGAAATGCT
ATTTATTATGTAAATAGTCATTTTACCCTGTGGTGCACGTTTGAGCAAACAAATAATGACCTAAGCACAGTATTTATT
GCATCAAATATGTACCACAAGAAATGTAGAGTGCAAGCTTTACACAGGTAATAAAATGTATTCTGTACCATTTATAGA
TAGTTTGGATGCTATCAATGCATGTTTATATTACCATGCTGCTGTATCTGGTTTCTCTCACTGCTCAGAATCTCATTT
ATGAGAAACCATATGTCAGTGGTAAAGT CAAGGAAATTGTTCAACAGATCTCATTTATTTAAGTCATTAAGCAATAGT
TTGCAGCACTTTAACAGCTTTTTGGTTATTTTTACATTTTAAGTGGATAACATATGGTATATAGCCAGACTGTACAGA
CATGTTTAAAAAAACACACTGCTTAACCTATTAAATATGTGTTTAGAATTTTATAAGCAAATATAAATACTGTAAARAA
GTCACTTTATTTTATTTTTCAGCATTATGTACATAAATATGAAGAGGAAATTATCTTCAGGTTGATATCACAATCACT
TTTCTTACTTTCTGTCCATAGTACTTTTTCATGAAAGAAATTTGCTAAATAAGACATGAAAACAAGACTGGGTAGTTG
TAGATTTCTGCTTTTTAAATTACATTTGCTAATTTTAGATTATTTCACAATTTTAAGCGAGCAAAATAGGTTCACGATT
CATATCCAAATTATGCTTTGCAATTGGAAAAGGGTTTAAAATTTTATTTATATTTCTGGTAGTACCTGCACTAACTGA
ATTGAAGGTAGTGCTTATGTTATTTTTGTTCTTTTTTTCTGACTTCGGTTTATGTTTTCATTTCTTTGGAGTAATGCT
GCTCTAGATTGTTCTAAATAGAATGTGGGCTTCATAATTTTTTTTTCCACAAAAACAGAGTAGTCAACTTATATAGTC
AATTACATCAGGACATTTTGTGTTTCTTACAGAAGCAAACCATAGGCTCCTCTTTTCCTTAAAACTACTTAGATAAAC
TGTATTCGTGAACTGCATGCTGGAAAATGCTACTATTATGCTAAATAATGCTAACCAACATTTAAAATGTGCAAAACT
AATAAAGATTACATTTTTTATTTTATTGTTTGCCCAGTCACTTTTTGTTAACAGAATATTCTAATGATATGGAGATTT
TTTACATTACAAATTGGGGGAGAAGGGGAGCGCGCGCGCACACACACACACACACACACACACACACACACACACACA
GAGGCATACCCACGTTGACAACAAAACCTAGGGTAGATATGTCACTGCGAGGTAGGGGGTAATGACCTCCCAGAATTAC
ANGCAGCAGGTGTGTTCTCTGTTAGGAGGAAGAACTGGTGTCAGAGGATAGCTAGTGATTCTAGGAGGAAGAGAAGTA
TGGAAGCCAGAGTGATGGTGGATGACCCCTTGAGCTATGAAAAGAAACCCTTAAATCATCATTTAAAAATTTAGAATT
GCCATGTGTGTAGGATACTGTGTTTGCTCCTCCAGAGCCACTCTCTCTGCTTCTGCATCATTCTGTGTGTCCCAGAAG
GGTGACTTCTACACATTGCAAAAATGGGCTCTCCTACCTTTGAGCTCCCAATTGGTTTGGCCAATGAGAAGCACCAGT
GGGAAAGCACCAGAGAGAGAAGATTGACATAGGAATATTTCTTCTCCAATTCCTTCTTTGCTGGGTTGGCACTGGACT
CATTCCTCCCCGAAAAGTCATACTCCAATCAGACTGCCCCTCATACAACTGAAGCTACTTTCTCTGGGGTCAGGTAAT
CACTCCTCCCCTTGCTCCTTCAGGTCTGCTGCTGCATTGAGAGTGCTTTTGTATTCCTTGTAGCTTTCTCCTAACATT
GCTGACACTTTTGTAAATGTCCCCTTCATGAAATTCTTCTATATGCCTCATTTCAGCATGCCATCTGTCTCCTGCCTG
GCTGACACAAGGTGATTCAACAGCTCATGAAAGTCAGCAGGAAGCAAAGATGTGCCTTGCTTCAGCTTGGGGTCTTAA
TCTTGCTAACTTTTGCAGATAAAGAAAAACAGTAACTGGGGCGAACCACAGTGAAGTCCAGTGCAGAATTCACAGATAT
CATGGAAAGGTTACTCGGGTGGTCCAGATAGTAAAATTAACAGTCTAAATTAATCTATCTAAATTT CTGAGGAACGAG
AAGCCTTCCCTTGTCATCAGGTGAAGCCAGAAGAGGGAATATAGCCTCAACCAGAAAAGGGACAGTAATTAAAAGGCT
TTTCCCATCCTTGTACAATGGACTGACTTTGCCTCTTCATAACATCACAATCCTAAAGCAACACAACAATTAATTCTG
ATATATTAGTAGCTGAAAAAAATTCCCATTTCCAACTAAGGTAGGTCAGAATTATAGGATAAACCCTGCAGACTTTTT
ATACTACCCATCCACGCCATTACTCACTGTTACCTTTCCAAATACAAAGAGAAGAACTGGTAAAACATAATCATATAA
ATCTCCATATTCATTTTGAAATATTTGGCATGATATTTTCTGTGCTAAAAAGTAATTATTCTTCAAAGAATGATGAGG
TCATGTCAGTAAGACACAGGAACCAACTAGAAGGGGCTTCCCACTGGCCAAATCTGGGGCAAGTTGAGCATCAAAATA
AATGATAGTAAAAGATTATAATTCATTGAATAAGAATCAGCAAATACATACTGATGTAAGTAAATAAGGAAAAGTACA
AATCTGTTTCTTGCAGTTGAATGTTAATTAACAATTGTAGAAGAAATAACGGAGTTAGAAAAATCACTATTTGGCAAT
CACCCTAATGACAATTGATTCATACAAGAATCATCAATGAGTATTAAAACT CATGGGTGAAAGTTTGATGAGGAATAG
GGTATTTATAGCATCTTAAAGTATCTCTTCTCTATTAAGTAGAAAATTTAAACAGAAGAAAGTATACTTTGGAGAAAT
ACAGCAGACAATACCTTCAAAGATATCATCAATTATGAGACCAACTGATACTATGTGCCTCCTGATAAGATATACTGA
ANGGGCCACATTACTTCTTGGTACACAGTCAAAATTTTAAAACCAGAAT CTAACTACAAGGAAAAT CAAATTGAGGAC
ACTCTATAAAATAAGTGGACTGAACTCCTTAAAAATGTCAATGTCATGAAAGACAAAGAAAGGCTAAAGAATTCCATG
AGGTCAAAGAACTATGACAACTAAACACAATTCTGGATGGAATAT CAAATTAAAAAATAACAGATAAATAATATTATT
GGGAAAGTTGAATAAATTTGAATATGGACTGTTTATTAGTTATTAGTATTATAATAGTGTTAATTTTCCTAATTTTGT
TAAGACTAGTGTGCCTGTTCCATGAAAATAGAAAATGTTCTTATTCTCTGAAAATGCATGCTAAAGTATTTAGGGGTG
AATGCAACAATGTCTGCAGCTCATTCTTGAATCAGTTCAAAGAAAAATGAGTTACATTTATATATATATGTATGTATG
TAAACAGACATAGATAAAAGTATAGATGTGTGTGTGTCTTTAGAAAGGGGAGGATTTTTTTTTTTTTTTTGCTGTGTG
TTACTGAAGTGCCTATGTCTGCGTGTTCACACTATCATATTTTGTATGCCCTGGACTTTATAATTTCTACCTTCAAAA
TTAGATCTACTGTTGGTAATTAATTCAATATATACTGGTTTTTTAACTACTATTCTCATTTCCTAGCAGTAATCTTCC
TGAAAAGTCACAGAAATGATTACATTCCTTGTTCTTCATAATAATCACTGTTTAATTAAAATAAGAATATTTTAGAAA
AGATCTGCGGCATAGTGGTTAAGACCCCAGTATTTGATGCTAAACAGAT CTGATTTGGATAACAGAAGGTGGCACTTT
GCTGTTTAAGCTGGGGACCAGACACTGTGGGTATAAATAGTAATTCCAAACACAGCTCCACAGAGCAGCACCCTTATG
ACAAGGTTTTCATATGTCTATAGTTAAGCCAGAAAATTAAGAATAATGCCATAAATATTTATAAAGCTGAACATATCC
AAGTTAAAGACCTTTATCCTGAAATTGTATCTTTTAGATTATTTT CTAAAGACTAATACCATTTAATGTTTAAATGTT
CTTTGGAAATGATGGTGAGAATACGTGATAATGGGTCATTGGTTTTAATATTTTATTTAGCCAAGT GGAAAATTGGCA
ACCTGGTGTCGGTCCTCCCATTTGTATTTTACTGGTGCATGAAAT CCAAAAGTCTAGTAACCATTGGGACAGACAACT
CTACTGCATAAGTTTGTATGTTTGTATATCTGTATCACAAAGCCCAGACACTCGAACTATATAAACTTGTCGCACTAA
AGACAGCAAATATGTCTGGTAATTGCATATTCTTCATGTGTGCACTGGAATTTCTTATTATATAAGAAAATAAATGTG
TTTCTAAACCACCATGAATTGGGTACTGCTGATAGTACTATTCTTCCTGGCACATGGAAATATCCCACTGAGGTTGTC
AATCAATATTGATTTAATCAGTGTGGCAGCAAAGGCACTAGAGGAGGAAAATACT CTAGACAATCAAGTATAGATGGG
AAAATTGCATCACCAAGAAATTCTTAAAATCACAAGTGGATAATTTGCAATATCAATTGATTTTACTCAACTGCTTGA
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GTCCTTTATCATTCCGTTAGAACACTCCTCATATTTGCAGATAACTCAGCCCCTCACCTCAGCAACAAGCAAGAGGAC
ATCATTATAAACTTCCTCAATTTCTTTCCTATCCAGTGAAAAATATCTAAGTCCCTTTTCCCTTCCCTTTTCCTTCCC
TTCCCTTCCTTTTTCTTTCCTTCCATTCTCTTCCTTTTTCCTTCCTTTTTCTTTCCTTCCATTCTCTTCCTTTTTCCT
TCCTTTTTCTTACTTTACCTCCCCCTCCTACCTTTCCCTTTCTCCCTTCCTCCCTCTCTCCCTTCCTTCCTCTCTCCC
TCTCCTTCCTTCCTTCCTTCAATCCATACTTTTATATCTTTTCAGAGATCAATTTTTCCCATTCATTTCTACATTCTC
AGATACCTTGCTCCATGACTTGTTCTACTTCTCTTCTATCTTTATTCTTTCCCTCTTGACTGATCCTTTTTGTCTGCC
TTTGCATTTTCAAAATCAGTTTTTCTAATCTTAAAAAATAACTTTGCTCAACCCTGATGCATCTTTATTCACTGTGTC
ATTATCTCATTATTTTTAAAGGTTAGTTTCTAAAGCCAGGGCTCTATACTCACTACCTTCACTCTTGGTTAAAATTAA
AAGAAATATAGGTCCCAGTGATATTTATGGGAAAATTTGACTGTGAATAATCTTGTTGATATAAACACTTTGGGTTTT
CAAAATGTTATGCTAGCTGTTAACTTTCCCAGTAACATTATGAGGGAAGGGCTGGAAAATACAAAAGGTAGACATAGG
ANCCGAGAACACCACCCCTATGGAGCCAAGCTATACATACTCTGTCTCTGGTTATCATAAATACATCTCCTATATTCA
ATGCTTGCTTAGAAAGGCATGATGTCCACGGAGCAATTCAATTGTTCACTGTGATGGGTTTTTTTGTTTTCTCCTCAT
GGAATGCAACTTTTATTTAT

SEQ ID NO: 8 >NM_001353955.2 SCN1A [organism=Homo sapiens] [ GenelD=6323]
[transcript=11]

ACCATAGAGTGAGGCGAGGATGAAGCCGAGAGGATACTGCAGAGGTCTCTGGTGCATGTGTGTATGTGTGCGTTTGTG
TGTGTTTGTGTGTCTGTGTGTTCTGCCCCAGTGAGACTGCAGCCCTTGTAAATACTTTGACACCTTTTGCAAGAAGGA
ATCTGAACAATTGCAACTGAAGGCACATTGTTATCATCTCGTCTTTGGGTGATGCTGTTCCTCACTGCAGATGGATAA
TTTTCCTTTTAATCAGGAATTTCATATGCAGAATAAATGGTAATTAAAATGTGCAGGATGACAAGATGGAGCAAACAG
TGCTTGTACCACCAGGACCTGACAGCTTCAACTTCTTCACCAGAGAATCTCTTGCGGCTATTGAAAGACGCATTGCAG
ANAGAAAAGGCAAAGAATCCCAAACCAGACAAAAANGATGACGACGAAAATGGCCCAAAGCCAAATAGTGACTTGGAAG
CTGGAAAGAACCTTCCATTTATTTATGGAGACATTCCTCCAGAGATGGTGTCAGAGCCCCTGGAGGACCTGGACCCCT
ACTATATCAATAAGAAAACTTTTATAGTATTGAATAAAGGGAAGGCCATCTTCCGGTTCAGTGCCACCTCTGCCCTGT
ACATTTTAACTCCCTTCAATCCTCTTAGGAAAATAGCTATTAAGATTTTGGTACATTCATTATTCAGCATGCTAATTA
TGTGCACTATTTTGACAAACTGTGTGTTTATGACAATGAGTAACCCTCCTGATTGGACAAAGAATGTAGAATACACCT
TCACAGGAATATATACTTTTGAAT CACTTATAAAAATTATTGCAAGGGGATTCTGTTTAGAAGATTTTACTTTCCTTC
GGGATCCATGGAACTGGCTCGATTTCACTGTCATTACATTTGCGTACGTCACAGAGTTTGTGGACCTGGGCAATGTCT
CGGCATTGAGAACATTCAGAGTTCTCCGAGCATTGAAGACGATTTCAGT CATTCCAGGCCTGAAAACCATTGTGGGAG
CCCTGATCCAGTCTGTGAAGAAGCTCTCAGATGTAATGATCCTGACTGTGTTCTGTCTGAGCGTATTTGCTCTAATTG
GGCTGCAGCTGTTCATGGGCAACCTGAGGAATAAATGTATACAATGGCCTCCCACCAATGCTTCCTTGGAGGAACATA
GTATAGAAAAGAATATAACT GTGAATTATAATGGTACACTTATAAATGAAACTGTCTTTGAGTTTGACTGGAAGTCAT
ATATTCAAGATTCAAGATAT CATTATTTCCTGGAGGGTTTTTTAGATGCACTACTATGTGGAAATAGCTCTGATGCAG
GCCAATGTCCAGAGGGATATATGTGTGTGAAAGCTGGTAGAAATCCCAATTATGGCTACACAAGCTTTGATACCTTCA
GTTGGGCTTTTTTGTCCTTGTTTCGACTAATGACTCAGGACTTCTGGGAAAATCTTTATCAACTGACATTACGTGCTG
CTGGGAAAACGTACATGATATTTTTTGTATTGGTCATTTTCTTGGGCTCATTCTACCTAATAAATTTGATCCTGGCTG
TGGTGGCCATGGCCTACGAGGAACAGAATCAGGCCACCTTGGAAGAAGCAGAACAGAAAGAGGCCGAATTTCAGCAGA
TGATTGAACAGCTTAAAAAGCAACAGGAGGCAGCTCAGGCAGCAACGGCAACTGCCTCAGAACATTCCAGAGAGCCCA
GTGCAGCAGGCAGGCTCTCAGACAGCTCATCTGAAGCCTCTAAGTTGAGTTCCAAGAGTGCTAAGGAAAGAAGAAATC
GGAGGAAGAAAAGAAAACAGAANAGAGCAGTCTGGTGGGGAAGAGAAAGATGAGGATGAATTCCAAAAATCTGAATCTG
AGGACAGCATCAGGAGGAAAGGTTTTCGCTTCTCCATTGAAGGGAACCGATTGACATATGAAAAGAGGTACTCCTCCC
CACACCAGTCTTTGTTGAGCATCCGTGGCTCCCTATTTTCACCAAGGCGAAATAGCAGAACAAGCCTTTTCAGCTTTA
GAGGGCGAGCAAAGGATGTGGGATCTGAGAACGACTT CGCAGATGATGAGCACAGCACCTTTGAGGATAACGAGAGCC
GTAGAGATTCCTTGTTTGTGCCCCGACGACACGGAGAGAGACGCAACAGCAACCTGAGTCAGACCAGTAGGTCATCCC
GGATGCTGGCAGTGTTTCCAGCGAATGGCGAAGATGCACAGCACTGTGGATTGCAATGGTGTGGTTTCCTTGGTTGGTG
GACCTTCAGTTCCTACATCGCCTGTTGGACAGCTTCTGCCAGAGGGAACAACCACTGAAACTGAAATGAGAAAGAGAA
GGTCAAGTTCTTTCCACGTTTCCATGGACTTTCTAGAAGATCCTTCCCAAAGGCAACGAGCAATGAGTATAGCCAGCA
TTCTAACAAATACAGTAGAAGAACTTGAAGAATCCAGGCAGAAATGCCCACCCTGTTGGTATAAATTTTCCAACATAT
TCTTAATCTGGGACTGTTCTCCATATTGGTTAAAAGTGAAACATGTTGTCAACCTGGTTGTGATGGACCCATTTGTTG
ACCTGGCCATCACCATCTGTATTGTCTTAAATACTCTTTTCATGGCCATGGAGCACTATCCAATGACGGACCATTTCA
ATAATGTGCTTACAGTAGGAAACTTGGTTTTCACTGGGATCTTTACAGCAGAAATGTTTCTGAAAATTATTGCCATGG
ATCCTTACTATTATTTCCAAGAAGGCTGGAATATCTTTGACGGTTTTATTGTGACGCTTAGCCTGGTAGAACTTGGAC
TCGCCAATGTGGAAGGATTATCTGTTCTCCGTTCATTTCGATTGCTGCGAGTTTTCAAGTTGGCAAAATCTTGGCCAA
CGTTAAATATGCTAATAAAGATCATCGGCAATTCCGTGGGGGCTCTGGCGAAATTTAACCCTCGTCTTGGCCATCATCG
TCTTCATTTTTGCCGTGGTCGGCATGCAGCTCTTTGGTAAAAGCTACAAAGATTGTGTCTGCAAGATCGCCAGTGATT
GTCAACTCCCACGCTGGCACATGAATGACTTCTTCCACTCCTTCCTGATTGTGTTCCGCGTGCTGTGTGGGGAGTGGA
TAGAGACCATGTGGGACTGTATGGAGGTTGCTGGTCAAGCCATGTGCCTTACTGTCTTCATGATGGTCATGGTGATTG
GAAACCTAGTGGTCCTGAATCTCTTTCTGGCCTTGCTTCTGAGCTCATTTAGTGCAGACAACCTTGCAGCCACTGATG
ATGATAATGAAATGAATAAT CTCCAAATTGCTGTGGATAGGATGCACAAAGGAGTAGCTTATGTGAAAAGAAAAATAT
ATGAATTTATTCAACAGTCCTTCATTAGGAAACAAAAGATTTTAGATGAAATTAAACCACTTGATGATCTAAACAACA
AGAAAGACAGTTGTATGTCCAATCATACAGCAGAAATTGGGAAAGAT CTTGACTAT CTTAAAGATGTAAATGGAACTA
CAAGTGGTATAGGAACTGGCAGCAGTGTTGAAAAATACATTATTGATGAAAGTGATTACATGTCATTCATAAACAACC
CCAGTCTTACTGTGACTGTACCAATTGCTGTAGGAGAATCTGACTTTGAAAATTTAAACACGGAAGACTTTAGTAGTG
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AATCGGATCTGGAAGAAAGCAAAGAGAAACTGAATGAAAGCAGTAGCTCATCAGAAGGTAGCACTGTGGACATCGGCG
CACCTGTAGAAGAACAGCCCGTAGTGGAACCTGAAGAAACT CTTGAACCAGAAGCTTGTTTCACTGAAGGCTGTGTAC
AAAGATTCAAGTGTTGTCAAATCAATGT GGAAGAAGGCAGAGGAAAACAATGGTGGAACCTGAGAAGGACGTGTTTCC
GAATAGTTGAACATAACTGGTTTGAGACCTTCATTGTTTTCATGATTCTCCTTAGTAGTGGTGCTCTGGCATTTGAAG
ATATATATATTGATCAGCGAAAGACGATTAAGACGATGTTGGAATATGCTGACAAGGTTTTCACTTACATTTTCATTC
TGGAAATGCTTCTAAAATGGGTGGCATATGGCTATCAAACATATTTCACCAATGCCTGGTGTTGGCTGGACTTCTTAA
TTGTTGATGTTTCATTGGTCAGTTTAACAGCAAATGCCTTGGGTTACTCAGAACTTGGAGCCATCAAATCTCTCAGGA
CACTAAGAGCTCTGAGACCTCTAAGAGCCTTATCTCGATTTGAAGGGATGAGGGTGGTTGTGAATGCCCTTTTAGGAG
CAATTCCATCCATCATGAATGTGCTTCTGGTTTGTCTTATATTCTGGCTAATTTTCAGCATCATGGGCGTAAATTTGT
TTGCTGGCAAATTCTACCACTGTATTAACACCACAACTGGTGACAGGTTTGACATCGAAGACGTGAATAATCATACTG
ATTGCCTAAAACTAATAGAAAGAAATGAGACTGCTCGATGGAAAAATGTGAAAGTAAACTTTGATAATGTAGGATTTG
GGTATCTCTCTTTGCTTCAAGTTGCCACATTCAAAGGATGGATGGATATAATGTATGCAGCAGTTGATTCCAGAAATG
TGGAACTCCAGCCTAAGTAT GAAGAAAGTCTGTACATGTATCTTTACTTTGTTATTTTCATCATCTTTGGGTCCTTCT
TCACCTTGAACCTGTTTATTGGTGTCATCATAGATAATTTCAACCAGCAGAAAAAGAAGTTTGGAGGT CAAGACATCT
TTATGACAGAAGAACAGAAGAAATACTATAATGCAATGAAAAANTTAGGATCGAAAAAACCGCAAAAGCCTATACCTC
GACCAGGAAACAAATTTCAAGGAATGGTCTTTGACTTCGTAACCAGACAAGTTTTTGACATAAGCATCATGATTCTCA
TCTGTCTTAACATGGTCACAATGATGGT GGAAACAGATGACCAGAGTGAATATGTGACTACCATTTTGTCACGCATCA
ATCTGGTGTTCATTGTGCTATTTACTGGAGAGTGTGTACTGAAACTCATCTCTCTACGCCATTATTATTTTACCATTG
GATGGAATATTTTTGATTTTGTGGTTGTCATTCTCTCCATTGTAGGTATGTTTCTTGCCGAGCTGATAGAAAAGTATT
TCGTGTCCCCTACCCTGTTCCGAGTGAT CCGTCTTGCTAGGATTGGCCGAATCCTACGTCTGATCAAAGGAGCAAAGG
GGATCCGCACGCTGCTCTTTGCTTTGATGATGTCCCTTCCTGCGTTGTTTAACATCGGCCTCCTACTCTTCCTAGTCA
TGTTCATCTACGCCATCTTTGGGATGTCCAACTTTGCCTATGTTAAGAGGCGAAGTTGGCGATCGATGACATGTTCAACT
TTGAGACCTTTGGCAACAGCATGATCTGCCTATTCCAAATTACAACCTCTGCTGGCTGGGATGGATTGCTAGCACCCA
TTCTCAACAGTAAGCCACCCGACTGTGACCCTAATAAAGTTAACCCTGGAAGCTCAGTTAAGGGAGACTGTGGGAACC
CATCTGTTGGAATTTTCTTTTTTGTCAGTTACATCATCATATCCTTCCTGGTTGTGGTGAACATGTACATCGCGGTCA
TCCTGGAGAACTTCAGTGTTGCTACTGAAGAAAGTGCAGAGCCTCTGAGTGAGGATGACTTTGAGATGTTCTATGAGG
TTTGGGAGAAGTTTGATCCCGATGCAACTCAGTTCATGCGAATTTGAAAAATTATCTCAGTTTGCAGCTGCGCTTGAAC
CGCCTCTCAATCTGCCACAACCAAACAAACTCCAGCTCATTGCCATGGATTTGCCCATGGTGAGTGCGTGACCGGATCC
ACTGTCTTGATATCTTATTTGCTTTTACAAAGCGGGTTCTAGGAGAGAGTGGAGAGATGGATGCTCTACGAATACAGA
TGGAAGAGCGATTCATGGCTTCCAATCCTTCCAAGGTCTCCTATCAGCCAATCACTACTACTTTAAAACGAAAACAAG
AGGAAGTATCTGCTGTCATTATTCAGCGTGCTTACAGACGCCACCTTTTAAAGCGAACTGTAAAACAAGCTTCCTTTA
CGTACAATAAAAACAAAATCAANAGGTGGGGCTAATCTTCTTATAAAAGAAGACATGATAATTGACAGAATAAATGAAA
ACTCTATTACAGAAAAAACTGATCTGACCATGTCCACTGCAGCTTGTCCACCTTCCTATGACCGGGTGACAAAGCCAA
TTGTGGAAAAACATGAGCAAGAAGGCAAAGATGAAAAAGCCAAAGGGAAATAAATGAAAATAAATAAAAATAATTGGG
TGACAAATTGTTTACAGCCTGTGAAGGTGATGTATTTTTATCAACAGGACTCCTTTAGGAGGTCAATGCCAAACTGAC
TGTTTTTACACAAATCTCCTTAAGGTCAGTGCCTACAATAAGACAGTGACCCCTTGTCAGCAAACTGTGACTCTGTGT
ANNGGGGAGATGACCTTGACAGGAGGTTACTGTTCTCACTACCAGCTGACACTGCTGAAGATAAGATGCACAATGGCT
AGTCAGACTGTAGGGACCAGTTTCAAGGGGTGCAAACCTGTGATTTTGGGGTTGTTTAACATGAAACACTTTAGTGTA
GTAATTGTATCCACTGTTTGCATTTCAACTGCCACATTTGTCACATTTTTATGGAATCTGTTAGTGGATTCATCTTTT
TGTTAATCCATGTGTTTATTATATGTGACTATTTTTGTAAACGAAGTTTCTGTTGAGAAATAGGCTAAGGACCTCTAT
ANCAGGTATGCCACCTGGGGGGTATGGCAACCACATGGCCCTCCCAGCTACACAAAGTCGTGGTTTGCATGAGGGCAT
GCTGCACTTAGAGATCATGCATGAGAAAAAGTCACAAGAAAAACAAATTCTTAAATTTCACCATATTTCTGGGAGGGG
TAATTGGGTGATAAGTGGAGGTGCTTTGTTGATCTTGTTTTGCGAAATCCAGCCCCTAGACCAAGTAGATTATTTGTG
GGTAGGCCAGTAAATCTTAGCAGGTGCAAACTTCATTCAAATGTTTGGAGT CATAAATGTTATGTTTCTTTTTGTTGT
ATTAAAAAAAAAACCTGAATAGTGAATATTGCCCCTCACCCTCCACCGCCAGAAGACTGAATTGACCAAAATTACTCT
TTATAAATTTCTGCTTTTTCCTGCACTTTGTTTAGCCATCTTCGGCTCTCAGCAAGGTTGACACTGTATATGTTAATG
AAATGCTATTTATTATGTAAATAGTCATTTTACCCTGTGGTGCACGTTTGAGCAAACAAATAATGACCTAAGCACAGT
ATTTATTGCATCAAATATGTACCACAAGAAATGTAGAGTGCAAGCTTTACACAGGTAATAAAATGTATTCTGTACCAT
TTATAGATAGTTTGGATGCTATCAATGCATGTTTATATTACCATGCTGCTGTATCTGGTTTCTCTCACTGCT CAGAAT
CTCATTTATGAGAAACCATATGTCAGTGGTAAAGTCAAGGAAATTGTTCAACAGATCTCATTTATTTAAGTCATTAAG
CAATAGTTTGCAGCACTTTAACAGCTTTTTGGTTATTTTTACATTTTAAGT GGATAACATATGGTATATAGCCAGACT
GTACAGACATGTTTAAAAAAACACACTGCTTAACCTATTAAATATGTGTTTAGAATTTTATAAGCAAATATAAATACT
GTAAAAAGTCACTTTATTTTATTTTTCAGCATTATGTACATAAATATGAAGAGGAAATTATCTTCAGGTTGATATCAC
AATCACTTTTCTTACTTTCTGTCCATAGTACTTTTTCATGAAAGAAATTTGCTAAATAAGACATGAAAACAAGACTGG
GTAGTTGTAGATTTCTGCTTTTTAAATTACATTTGCTAATTTTAGATTATTTCACAATTTTAAGGAGCAAAATAGGTT
CACGATTCATATCCAAATTATGCTTTGCAATTGGAAAAGGGTTTAAAATTTTATTTATATTTCTGGTAGTACCTGCAC
TAACTGAATTGAAGGTAGTGCTTATGTTATTTTTGTTCTTTTTTTCTGACTTCGGTTTATGTTTTCATTTCTTTGGAG
TAATGCTGCTCTAGATTGTTCTAAATAGAATGTGGGCTTCATAATTTTTTTTTCCACAAAAACAGAGTAGTCAACTTA
TATAGTCAATTACATCAGGACATTTTGTGTTTCTTACAGAAGCAAACCATAGGCTCCTCTTTTCCTTAAAACTACTTA
GATAAACTGTATTCGTGAACTGCATGCTGGAAAATGCTACTATTATGCTAAATAATGCTAACCAACATTTAAAATGTG
CAAAACTAATAAAGATTACATTTTTTATTTTATTGTTTGCCCAGTCACTTTTTGTTAACAGAATATTCTAATGATATG
GAGATTTTTTACATTACAAATTGGGGGAGAAGGGCGAGCGCGCGCGCACACACACACACACACACACACACACACACAC
ACACACAGAGGCATACCCACGTTGACAACAAAACCTAGGGTAGATATGT CACTGCGAGGTAGGGGGTAATGACCTCCCA
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GAATTACAAGCAGCAGGTGTGTTCTCTGTTAGGAGGAAGAACTGGCTGTCAGAGGATAGCTAGTGATTCTAGGAGGAAG
AGAAGTATGGAAGCCAGAGTGATGGTGGATGACCCCTTGAGCTAT GAAAAGAAACCCTTAAATCATCATTTAAAAATT
TAGAATTGCCATGTGTGTAGGATACTGTGTTTGCTCCTCCAGAGCCACTCTCTCTGCTTCTGCATCATTCTGTGTGTC
CCAGAAGGGTGACTTCTACACATTGCAAAAATGGGCTCTCCTACCTTTGAGCTCCCAATTGGTTTGGCCAATGAGAAG
CACCAGTGGGAAAGCACCAGAGAGAGAAGATTGACATAGGAATATTTCTTCTCCAATTCCTTCTTTGCTGGGTTGGCA
CTGGACTCATTCCTCCCCGAAAAGTCATACTCCAATCAGACTGCCCCTCATACAACTGAAGCTACTTTCTCTGGGGTC
AGGTAATCACTCCTCCCCTTGCTCCTTCAGGTCTGCTGCTGCATTGAGAGTGCTTTTGTATTCCTTGTAGCTTTCTCC
TAACATTGCTGACACTTTTGTAAATGTCCCCTTCATGAAATTCTTCTATATGCCTCATTTCAGCATGCCATCTGTCTC
CTGCCTGGCTGACACAAGGTGATTCAACAGCTCATGAAAGTCAGCAGGAAGCAAAGATGTGCCTTGCTTCAGCTTGGG
GTCTTAATCTTGCTAACTTTTGCAGATAAAGAAAAACAGTAACTGGGGCGAACCACAGTGAAGTCCAGTGCAGAATTCA
CAGATATCATGGAAAGGTTACTCGGGTGGTCCAGATAGTAAAATTAACAGTCTAAATTAATCTATCTAAATTTCTGAG
GAACGAGAAGCCTTCCCTTGTCATCAGGTGAAGCCAGAAGAGGCGAATATAGCCTCAACCAGAAAAGGGACAGTAATTA
AAAGGCTTTTCCCATCCTTGTACAATGGACTGACTTTGCCTCTTCATAACATCACAAT CCTAAAGCAACACAACAATT
AATTCTGATATATTAGTAGCTGAAAAAAATTCCCATTTCCAACTAAGGTAGGTCAGAATTATAGGATAAACCCTGCAG
ACTTTTTATACTACCCATCCACGCCATTACTCACTGTTACCTTTCCAAATACAAAGAGAAGAACTGGTAAAACATAAT
CATATAAATCTCCATATTCATTTTGAAATATTTGGCATGATATTTTCTGTGCTAAAAAGTAATTATTCTTCAAAGAAT
GATGAGGTCATGTCAGTAAGACACAGGAACCAACTAGAAGGGGCTTCCCACTGGCCAAATCTGGGGCAAGTTGAGCAT
CAAAATAAATGATAGTAAAAGATTATAATTCATTGAATAAGAATCAGCAAATACATACTGATGTAAGTAAATAAGGAA
AAGTACAAATCTGTTTCTTGCAGTTGAATGTTAATTAACAATTGTAGAAGAAATAACGGAGTTAGAAAAATCACTATT
TGGCAATCACCCTAATGACAATTGATTCATACAAGAATCATCAATGAGTATTAAAACTCATGGGTGAAAGTTTGATGA
GGAATAGGGTATTTATAGCATCTTAAAGTATCTCTTCTCTATTAAGTAGAAAATTTAAACAGAAGAAAGTATACTTTG
GAGAAATACAGCAGACAATACCTTCAAAGATATCATCAATTATGAGACCAACTGATACTATGTGCCTCCTGATAAGAT
ATACTGAAAGGGCCACATTACTTCTTGGTACACAGTCAAAATTTTAAAACCAGAAT CTAACTACAAGGAAAATCAAAT
TGAGGACACTCTATAAAATAAGTGGACTGAACTCCTTAAAAATGT CAATGTCATGAAAGACAAAGAAAGGCTAAAGAA
TTCCATGAGGTCAAAGAACTATGACAACTAAACACAATTCTGGATGGAATATCAAATTAAAAAATANCAGATAAATAA
TATTATTGGGAAAGTTGAATAAATTTGAATATGCGACTGTTTATTAGTTATTAGTATTATAATAGTGTTAATTTTCCTA
ATTTTGTTAAGACTAGTGTGCCTGTTCCATGAAAATAGAAAATGTTCTTATTCTCTGAAAATGCATGCTAAAGTATTT
AGGGGTGAATGCAACAATGTCTGCAGCTCATTCTTGAATCAGTTCAAAGAAAAATGAGTTACATTTATATATATATGT
ATGTATGTAAACAGACATAGATAAAAGTATAGATGTGTGTGTGTCTTTAGAAAGGGGAGGATTTTTTTTTTTTTTTTG
CTGTGTGTTACTGAAGTGCCTATGTCTGCGTGTTCACACTATCATATTTTGTATGCCCTGGACTTTATAATTTCTACC
TTCAAAATTAGATCTACTGTTGGTAATTAATTCAATATATACTGGTTTTTTAACTACTATTCTCATTTCCTAGCAGTA
ATCTTCCTGAAAAGTCACAGAAATGATTACATTCCTTGTTCTTCATAATAATCACTGTTTAATTAAAATAAGAATATT
TTAGAAAAGATCTGCGGCATAGTGGTTAAGACCCCAGTATTTGATGCTAAACAGAT CTGATTTGGATAACAGAAGGTG
GCACTTTGCTGTTTAAGCTGGGGACCAGACACTGTGGGTATAAATAGTAATTCCAAACACAGCTCCACAGAGCAGCAC
CCTTATGACAAGGTTTTCATATGTCTATAGTTAAGCCAGAAAATTAAGAATAATGCCATAAATATTTATAAAGCTGAA
CATATCCAAGTTAAAGACCTTTATCCTGAAATTGTATCTTTTAGATTATTTTCTAAAGACTAATACCATTTAATGTTT
AAATGTTCTTTGGAAATGAT GGTGAGAATACGTGATAATGGGTCATTGGTTTTAATATTTTATTTAGCCAAGTGGAAA
ATTGGCAACCTGGTGTCGGTCCTCCCATTTGTATTTTACTGGTGCATGAAATCCAAAAGT CTAGTAACCATTGGGACA
GACAACTCTACTGCATAAGTTTGTATGTTTGTATATCTGTATCACAAAGCCCAGACACTCGAACTATATAAACTTGTC
GCACTAAAGACAGCAAATATGTCTGGTAATTGCATATTCTTCATGTGTGCACTGGAATTTCTTATTATATAAGAAAAT
AAATGTGTTTCTAAACCACCATGAATTGGGTACTGCTGATAGTACTATTCTTCCTGGCACATGGAAATATCCCACTGA
GGTTGTCAATCAATATTGATTTAATCAGTGTGGCAGCAAAGGCACTAGAGGAGGAAAATACTCTAGACAATCAAGTAT
AGATGGGAAAATTGCATCACCAAGAAATTCTTAAAATCACAAGTGGATAATTTGCAATATCAATTGATTTTACTCAAC
TGCTTGAGTCCTTTATCATTCCGTTAGAACACTCCTCATATTTGCAGATAACTCAGCCCCTCACCTCAGCAACAAGCA
AGAGGACATCATTATAAACTTCCTCAATTTCTTTCCTATCCAGTGAAAAATATCTAAGTCCCTTTTCCCTTCCCTTTT
CCTTCCCTTCCCTTCCTTTTTCTTTCCTTCCATTCTCTTCCTTTTTCCTTCCTTTTTCTTTCCTTCCATTCTCTTCCT
TTTTCCTTCCTTTTTCTTACTTTACCTCCCCCTCCTACCTTTCCCTTTCTCCCTTCCTCCCTCTCTCCCTTCCTTCCT
CTCTCCCTCTCCTTCCTTCCTTCCTTCAATCCATACTTTTATATCTTTTCAGAGATCAATTTTTCCCATTCATTTCTA
CATTCTCAGATACCTTGCTCCATGACTTGTTCTACTTCTCTTCTATCTTTATTCTTTCCCTCTTGACTGATCCTTTTT
GTCTGCCTTTGCATTTTCAAAATCAGTTTTTCTAATCTTAAAAAATAACTTTGCTCAACCCTGATGCATCTTTATTCA
CTGTGTCATTATCTCATTATTTTTAAAGGTTAGTTTCTAAAGCCAGGGCTCTATACTCACTACCTTCACTCTTGGTTA
AAATTAAAAGAAATATAGGT CCCAGTGATATTTATGGGAAAATTTGACTGTGAATAATCTTGTTGATATAAACACTTT
GGGTTTTCAAAATGTTATGCTAGCTGTTAACTTTCCCAGTAACATTATGCGAGGCGAAGGGCTGGAAAATACAAANGGTAG
ACATAGGAACCGAGAACACCACCCCTATGGAGCCAAGCTATACATACTCTGTCTCTGGTTATCATAAATACATCTCCT
ATATTCAATGCTTGCTTAGAAAGGCATGATGTCCACGGAGCAATTCAATTGTTCACTGTGATGGGTTTTTTTGTTTTC
TCCTCATGGAATGCAACTTTTATTTAT

SEQ ID NO: 9 >NM_001353957.2 SCN1A [organism=Homo sapiens] [ GenelD=6323]
[transcript=12]

ACCATAGAGTGAGGCGAGGATGAAGCCGAGAGGATACTGCAGAGGTCTCTGGTGCATGTGTGTATGTGTGCGTTTGTG
TGTGTTTGTGTGTCTGTGTGTTCTGCCCCAGTGAGACTGCAGCCCTTGTAAATACTTTGACACCTTTTGCAAGAAGGA
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ATCTGAACAATTGCAACTGAAGGCACATTGTTATCATCTCGTCTTTGGGTGATGCTGTTCCTCACTGCAGATGGATAA
TTTTCCTTTTAATCAGGAATTTCATATGCAGAATAAATGGTAATTAAAATGTGCAGGATGACAAGATGGAGCAAACAG
TGCTTGTACCACCAGGACCTGACAGCTTCAACTTCTTCACCAGAGAATCTCTTGCGGCTATTGAAAGACGCATTGCAG
ANAGAAAAGGCAAAGAATCCCAAACCAGACAAAAANGATGACGACGAAAATGGCCCAAAGCCAAATAGTGACTTGGAAG
CTGGAAAGAACCTTCCATTTATTTATGGAGACATTCCTCCAGAGATGGTGTCAGAGCCCCTGCGAGGACCTGGACCCCT
ACTATATCAATAAGAAAACTTTTATAGTATTGAATAAAGGGAAGGCCATCTTCCGGTTCAGTGCCACCTCTGCCCTGT
ACATTTTAACTCCCTTCAATCCTCTTAGGAAAATAGCTATTAAGATTTTGGTACATTCATTATTCAGCATGCTAATTA
TGTGCACTATTTTGACAAACTGTGTGTTTATGACAATGAGTAACCCTCCTGATTGGACAAAGAATGTAGAATACACCT
TCACAGGAATATATACTTTTGAAT CACTTATAAAAATTATTGCAAGGGGATTCTGTTTAGAAGATTTTACTTTCCTTC
GGGATCCATGGAACTGGCTCGATTTCACTGTCATTACATTTGCGTACGTCACAGAGTTTGTGGACCTGGGCAATGTCT
CGGCATTGAGAACATTCAGAGTTCTCCGAGCATTGAAGACGATTTCAGT CATTCCAGGCCTGAAAACCATTGTGGGAG
CCCTGATCCAGTCTGTGAAGAAGCTCTCAGATGTAATGATCCTGACTGTGTTCTGTCTGAGCGTATTTGCTCTAATTG
GGCTGCAGCTGTTCATGGGCAACCTGAGGAATAAATGTATACAATGGCCTCCCACCAATGCTTCCTTGGAGGAACATA
GTATAGAAAAGAATATAACT GTGAATTATAATGGTACACTTATAAATGAAACTGTCTTTGAGTTTGACTGGAAGTCAT
ATATTCAAGATTCAAGATAT CATTATTTCCTGGAGGGTTTTTTAGATGCACTACTATGTGGAAATAGCTCTGATGCAG
GCCAATGTCCAGAGGGATATATGTGTGTGAAAGCTGGTAGAAATCCCAATTATGGCTACACAAGCTTTGATACCTTCA
GTTGGGCTTTTTTGTCCTTGTTTCGACTAATGACTCAGGACTTCTGGGAAAATCTTTATCAACTGACATTACGTGCTG
CTGGGAAAACGTACATGATATTTTTTGTATTGGTCATTTTCTTGGGCTCATTCTACCTAATAAATTTGATCCTGGCTG
TGGTGGCCATGGCCTACGAGGAACAGAATCAGGCCACCTTGGAAGAAGCAGAACAGAAAGAGGCCGAATTTCAGCAGA
TGATTGAACAGCTTAAAANAGCAACAGGAGGCAGCTCAGCAGGCAGCAACGGCAACTGCCTCAGAACATTCCAGAGAGC
CCAGTGCAGCAGGCAGGCTCTCAGACAGCTCATCTGAAGCCTCTAAGTTGAGTTCCAAGAGTGCTAAGGAAAGAAGAA
ATCGGAGGAAGAAAAGAAAACAGAAAGAGCAGT CTGGTGGGGAAGAGAAAGATGAGGATGAATTCCAAAAAT CTGAAT
CTGAGGACAGCATCAGGAGGAAAGGTTTTCGCTTCTCCATTGAAGGGAACCCGATTGACATATGAAAAGAGGTACTCCT
CCCCACACCAGTCTTTGTTGAGCATCCGTGGCTCCCTATTTTCACCAAGGCCGAAATAGCAGAACAAGCCTTTTCAGCT
TTAGAGGGCGAGCAAAGGAT GTGGGATCTGAGAACGACTTCGCAGATGATGAGCACAGCACCTTTGAGGATAACGAGA
GCCGTAGAGATTCCTTGTTTGTGCCCCGACGACACGGAGAGAGACGCAACAGCAACCTGAGTCAGACCAGTAGGTCAT
CCCGGATGCTGGCAGTGTTTCCAGCGAATGGGAAGATGCACAGCACTGTGGATTGCAATGGTGTGGTTTCCTTGGGAA
CAACCACTGAAACTGAAATGAGAAAGAGAAGGTCAAGTTCTTTCCACGTTTCCATGGACTTTCTAGAAGATCCTTCCC
AANGGCAACGAGCAATGAGTATAGCCAGCATTCTAACAAATACAGTAGAAGAACTTGAAGAATCCAGGCAGAAATGCC
CACCCTGTTGGTATAAATTTTCCAACATATTCTTAATCTGGGACTGTTCTCCATATTGGTTAAAAGTGAAACATGTTG
TCAACCTGGTTGTGATGGACCCATTTGTTGACCTGGCCATCACCATCTGTATTGTCTTAAATACTCTTTTCATGGCCA
TGGAGCACTATCCAATGACGGACCATTTCAATAATGTGCTTACAGTAGGAAACTTGGTTTTCACTGGGATCTTTACAG
CAGAAATGTTTCTGAAAATTATTGCCATGGATCCTTACTATTATTTCCAAGAAGGCTGGAATATCTTTGACGGTTTTA
TTGTGACGCTTAGCCTGGTAGAACTTGGACTCGCCAATGTGGAAGGATTATCTGTTCTCCGTTCATTTCGATTGCTGC
GAGTTTTCAAGTTGGCAAAATCTTGGCCAACGTTAAATATGCTAATAAAGATCATCGGCAATTCCGTGGGGGCTCTGG
GAAATTTAACCCTCGTCTTGGCCATCATCGTCTTCATTTTTGCCGTGGTCGGCATGCAGCTCTTTGGTAAAAGCTACA
AAGATTGTGTCTGCAAGATCGCCAGTGATTGTCAACTCCCACGCTGGCACATGAATGACTTCTTCCACTCCTTCCTGA
TTGTGTTCCGCGTGCTGTGT GGGGAGTGGATAGAGACCATGTGGGACTGTATGGAGGTTGCTGGTCAAGCCATGTGCC
TTACTGTCTTCATGATGGTCATGGTGATTGGAAACCTAGTGCGTCCTGAATCTCTTTCTGGCCTTGCTTCTGAGCTCAT
TTAGTGCAGACAACCTTGCAGCCACTGATGATGATAATGAAATGAATAATCTCCAAATTGCTGTGGATAGCGATGCACA
ANAGGAGTAGCTTATGTGAAAAGAAAANATATATGAATTTATTCAACAGTCCTTCATTAGGAAACAAANAGATTTTAGATG
AAATTAAACCACTTGATGAT CTAAACAACAAGAAAGACAGTTGTATGTCCAATCATACAGCAGAAATTGGGAAAGATC
TTGACTATCTTAAAGATGTAAATGGAACTACAAGTGGTATAGCGAACTGGCAGCAGTGTTGAAAAATACATTATTGATG
AAAGTGATTACATGTCATTCATAAACAACCCCAGTCTTACTGTGACTGTACCAATTGCTGTAGGAGAATCTGACTTTG
AAAATTTAAACACGGAAGACTTTAGTAGTGAATCGGATCTGGAAGAAAGCAAAGAGAAACTGAATGAAAGCAGTAGCT
CATCAGAAGGTAGCACTGTGGACATCGGCGCACCTGTAGAAGAACAGCCCGTAGTGGAACCTGAAGAAACTCTTGAAC
CAGAAGCTTGTTTCACTGAAGGCTGTGTACAAAGATT CAAGTGTTGTCAAATCAATGT GGAAGAAGGCAGAGGAAAAC
AATGGTGGAACCTGAGAAGGACGTGTTTCCGAATAGTTGAACATAACTGGTTTGAGACCTTCATTGTTTTCATGATTC
TCCTTAGTAGTGGTGCTCTGGCATTTGAAGATATATATATTGATCAGCGAAAGACGATTAAGACGATGTTGGAATATG
CTGACAAGGTTTTCACTTACATTTTCATTCTGGAAATGCTTCTAAAATGCGGGTGGCATATGGCTATCAAACATATTTCA
CCAATGCCTGGTGTTGGCTGGACTTCTTAATTGTTGATGTTTCATTGGTCAGTTTAACAGCAAATGCCTTGGGTTACT
CAGAACTTGGAGCCATCAAATCTCTCAGGACACTAAGAGCTCTGAGACCTCTAAGAGCCTTATCTCGATTTGAAGGGA
TGAGGGTGGTTGTGAATGCCCTTTTAGGAGCAATTCCATCCATCATGAATGTGCTTCTGGTTTGTCTTATATTCTGGC
TAATTTTCAGCATCATGGGCGTAAATTTGTTTGCTGGCAAATTCTACCACTGTATTAACACCACAACTGGTGACAGGT
TTGACATCGAAGACGTGAATAATCATACTGATTGCCTAAAACTAATAGAAAGAAAT GAGACTGCTCGATGGAAAAATG
TGAAAGTAAACTTTGATAAT GTAGGATTTGGGTATCTCTCTTTGCTTCAAGTTGCCACATTCAAAGGATGCGATGGATA
TAATGTATGCAGCAGTTGATTCCAGAAATGTGGAACTCCAGCCTAAGTATGAAGAAAGTCTGTACATGTATCTTTACT
TTGTTATTTTCATCATCTTTGGGTCCTTCTTCACCTTGAACCTGTTTATTGGTGTCATCATAGATAATTTCAACCAGC
AGAAAANAGAAGTTTGGAGGT CAAGACATCTTTATGACAGAAGAACAGAAGAAATACTATAATGCAATGAAAAAATTAG
GATCGAAAAANCCGCAAAAGCCTATACCTCGACCAGGAAACAAATTTCAAGCGAATGGTCTTTGACTTCGTAACCAGAC
AAGTTTTTGACATAAGCATCATGATTCTCATCTGTCTTAACATGGTCACAATGATGGTGGAAACAGATGACCAGAGTG
AATATGTGACTACCATTTTGTCACGCATCAATCTGGTGTTCATTGTGCTATTTACTGGAGAGTGTGTACTGAAACTCA
TCTCTCTACGCCATTATTATTTTACCATTGGATGGAATATTTTTGATTTTGTGGTTGTCATTCTCTCCATTGTAGGTA
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TGTTTCTTGCCGAGCTGATAGAAAAGTATTTCGTGTCCCCTACCCTGTTCCGAGTGATCCGTCTTGCTAGGATTGGCC
GAATCCTACGTCTGATCAAAGGAGCAAAGGGGATCCGCACGCTGCTCTTTGCTTTGATGATGTCCCTTCCTGCGTTGT
TTAACATCGGCCTCCTACTCTTCCTAGTCATGTTCATCTACGCCATCTTTGGGATGTCCAACTTTGCCTATGTTAAGA
GGGAAGTTGGGATCGATGACATGTTCAACTTTGAGACCTTTGGCAACAGCATGATCTGCCTATTCCAAATTACAACCT
CTGCTGGCTGGGATGGATTGCTAGCACCCATTCTCAACAGTAAGCCACCCGACTGTGACCCTAATAAAGTTAACCCTG
GAAGCTCAGTTAAGGGAGACTGTGGGAACCCATCTGTTGGAATTTTCTTTTTTGTCAGTTACATCATCATATCCTTCC
TGGTTGTGGTGAACATGTACATCGCGGT CATCCTGGAGAACTTCAGTGTTGCTACTGAAGAAAGTGCAGAGCCTCTGA
GTGAGGATGACTTTGAGATGTTCTATGAGGTTT GGGAGAAGTTTGATCCCGATGCAACTCAGTTCATGGAATTTGAAA
AATTATCTCAGTTTGCAGCTGCGCTTGAACCGCCTCTCAATCTGCCACAACCAAACAAACTCCAGCTCATTGCCATGG
ATTTGCCCATGGTGAGTGGTGACCGGAT CCACTGTCTTGATATCTTATTTGCTTTTACAAAGCGGGTTCTAGGAGAGA
GTGGAGAGATGGATGCTCTACGAATACAGATGGAAGAGCGATTCATGGCTTCCAATCCTTCCAAGGTCTCCTATCAGC
CAATCACTACTACTTTAAAACGAAAACAAGAGGAAGTATCTGCTGTCATTATTCAGCGTGCTTACAGACGCCACCTTT
TAAAGCGAACTGTAAAACAAGCTTCCTTTACGTACAATAAAAACAAAAT CAAAGGT GGGGCTAATCTTCTTATAAAAG
AAGACATGATAATTGACAGAATAAATGAAAACT CTATTACAGAAAAANACTGATCTGACCATGTCCACTGCAGCTTGTC
CACCTTCCTATGACCGGGTGACAAAGCCAATTGTGGAAAAACATGAGCAAGAAGGCAAAGATGAAAAAGCCAAAGGGA
AATAAATGAAAATAAATAAANATAATTGGGTGACAAATTGTTTACAGCCTGTGAAGGTGATGTATTTTTATCAACAGG
ACTCCTTTAGGAGGTCAATGCCAAACTGACTGTTTTTACACAAATCTCCTTAAGGT CAGTGCCTACAATAAGACAGTG
ACCCCTTGTCAGCAAACTGTGACTCTGTGTAAAGGGGAGATGACCTTGACAGGAGGTTACTGTTCTCACTACCAGCTG
ACACTGCTGAAGATAAGATGCACAATGGCTAGTCAGACTGTAGGGACCAGTTTCAAGGGGTGCAAACCTGTGATTTTG
GGGTTGTTTAACATGAAACACTTTAGTGTAGTAATTGTATCCACTGTTTGCATTTCAACTGCCACATTTGTCACATTT
TTATGGAATCTGTTAGTGGATTCATCTTTTTGTTAATCCATGTGTTTATTATATGTGACTATTTTTGTAAACGAAGTT
TCTGTTGAGAAATAGGCTAAGGACCTCTATAACAGGTATGCCACCTGGGGGGTATGGCAACCACATGGCCCTCCCAGC
TACACAAAGTCGTGGTTTGCATGAGGGCATGCTGCACTTAGAGAT CATGCATGAGAAAAAGTCACAAGAAAAACAAAT
TCTTAAATTTCACCATATTT CTGGGAGGGGTAATTGGGTGATAAGTGGAGCGTGCTTTGTTGATCTTGTTTTGCGAAAT
CCAGCCCCTAGACCAAGTAGATTATTTGTGGGTAGGCCAGTAAATCTTAGCAGGTGCAAACTTCATTCAAATGTTTGG
AGTCATAAATGTTATGTTTCTTTTTGTTGTATTAAAAAAAANACCTGAATAGTGAATATTGCCCCTCACCCTCCACCG
CCAGAAGACTGAATTGACCAAAATTACTCTTTATAAATTTCTGCTTTTTCCTGCACTTTGTTTAGCCATCTTCGGCTC
TCAGCAAGGTTGACACTGTATATGTTAATGAAATGCTATTTATTATGTAAATAGTCATTTTACCCTGTGGTGCACGTT
TGAGCAAACAAATAATGACCTAAGCACAGTATTTATTGCATCAAATATGTACCACAAGAAATGTAGAGTGCAAGCTTT
ACACAGGTAATAAAATGTATTCTGTACCATTTATAGATAGTTTGGATGCTATCAATGCATGTTTATATTACCATGCTG
CTGTATCTGGTTTCTCTCACTGCTCAGAATCTCATTTATGAGAAACCATATGTCAGTGGTAAAGTCAAGGAAATTGTT
CAACAGATCTCATTTATTTAAGTCATTAAGCAATAGTTTGCAGCACTTTAACAGCTTTTTGGTTATTTTTACATTTTA
AGTGGATAACATATGGTATATAGCCAGACTGTACAGACATGTTTAAAAAAACACACTGCTTAACCTATTAAATATGTG
TTTAGAATTTTATAAGCAAATATAAATACTGTAAAAAGTCACTTTATTTTATTTTTCAGCATTATGTACATAAATATG
ANGAGGAAATTATCTTCAGGTTGATATCACAATCACTTTTCTTACTTTCTGTCCATAGTACTTTTTCATGAAAGAAAT
TTGCTAAATAAGACATGAAAACAAGACTGGGTAGTTGTAGATTTCTGCTTTTTAAATTACATTTGCTAATTTTAGATT
ATTTCACAATTTTAAGGAGCAAAATAGGTTCACGATTCATATCCAAATTATGCTTTGCAATTGGAAAAGGGTTTAAAA
TTTTATTTATATTTCTGGTAGTACCTGCACTAACTGAATTGAAGGTAGTGCTTATGTTATTTTTGTTCTTTTTTTCTG
ACTTCGGTTTATGTTTTCATTTCTTTGGAGTAATGCTGCTCTAGATTGTTCTAAATAGAATGTGGGCTTCATAATTTT
TTTTTCCACAAAAACAGAGTAGTCAACTTATATAGTCAATTACAT CAGGACATTTTGTGTTTCTTACAGAAGCAAACC
ATAGGCTCCTCTTTTCCTTAAAACTACTTAGATAAACTGTATTCGTGAACTGCATGCTGGAAAATGCTACTATTATGC
TAAATAATGCTAACCAACATTTAAAATGTGCAAAACTAATAAAGATTACATTTTTTATTTTATTGTTTGCCCAGTCAC
TTTTTGTTAACAGAATATTCTAATGATATGGAGATTTTTTACATTACAAATTGGGGGAGAAGGGGAGCGCGCGCGCAC
ACACACACACACACACACACACACACACACACACACAGAGGCATACCCACGTTGACAACAAAACCTAGGGTAGATATG
TCACTGGAGGTAGGGGGTAATGACCTCCCAGAATTACAAGCAGCAGCGTGTGTTCTCTGTTAGGAGGAAGAACTGGTGT
CAGAGGATAGCTAGTGATTCTAGGAGGAAGAGAAGTATGGCGAAGCCAGAGTGATGGTGGATGACCCCTTGAGCTATGAA
AAGAAACCCTTAAATCATCATTTAAAAATTTAGAATTGCCATGTGTGTAGGATACTGTGTTTGCTCCTCCAGAGCCAC
TCTCTCTGCTTCTGCATCATTCTGTGTGTCCCAGAAGGGTGACTTCTACACATTGCAAAAATGGGCTCTCCTACCTTT
GAGCTCCCAATTGGTTTGGCCAATGAGAAGCACCAGT GGGAAAGCACCAGAGAGAGAAGATTGACATAGGAATATTTC
TTCTCCAATTCCTTCTTTGCTGGGTTGGCACTGGACTCATTCCTCCCCGAAAAGTCATACTCCAATCAGACTGCCCCT
CATACAACTGAAGCTACTTTCTCTGGGGTCAGGTAATCACTCCTCCCCTTGCTCCTTCAGGTCTGCTGCTGCATTGAG
AGTGCTTTTGTATTCCTTGTAGCTTTCTCCTAACATTGCTGACACTTTTGTAAATGTCCCCTTCATGAAATTCTTCTA
TATGCCTCATTTCAGCATGCCATCTGTCTCCTGCCTGGCTGACACAAGGTGATTCAACAGCTCATGAAAGTCAGCAGG
AAGCAAAGATGTGCCTTGCTTCAGCTTGGGGTCTTAATCTTGCTAACTTTTGCAGATAAAGAAAAACAGTAACTGGGG
GAACCACAGTGAAGTCCAGTGCAGAATTCACAGATAT CATGGAAAGGTTACTCGGGTGGTCCAGATAGTAAAATTAAC
AGTCTAAATTAATCTATCTAAATTTCTGAGGAACGAGAAGCCTTCCCTTGTCATCAGGTGAAGCCAGAAGAGGGAATA
TAGCCTCAACCAGAAAAGGGACAGTAATTAAAAGGCTTTTCCCATCCTTGTACAATGGACTGACTTTGCCTCTTCATA
ACATCACAATCCTAAAGCAACACAACAATTAATTCTGATATATTAGTAGCTGAAAAAAATTCCCATTTCCAACTAAGG
TAGGTCAGAATTATAGGATAAACCCTGCAGACTTTTTATACTACCCATCCACGCCATTACTCACTGTTACCTTTCCAA
ATACAAAGAGAAGAACTGGTAAAACATAATCATATAAATCTCCATATTCATTTTGAAATATTTGGCATGATATTTTCT
GTGCTAAAAAGTAATTATTCTTCAAAGAATGATGAGGTCATGTCAGTAAGACACAGGAACCAACTAGAAGGGGCTTCC
CACTGGCCAAATCTGGGGCAAGTTGAGCATCAAAATAAATGATAGTAAAAGATTATAATTCATTGAATAAGAAT CAGC
AAATACATACTGATGTAAGTAAATAAGGAAAAGTACAAATCTGTTTCTTGCAGTTGAATGTTAATTAACAATTGTAGA
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AGAAATAACGGAGTTAGAAAAATCACTATTTGGCAATCACCCTAATGACAATTGATTCATACAAGAATCATCAATGAG
TATTAAAACTCATGGGTGAAAGTTTGAT GAGGAATAGGGTATTTATAGCATCTTAAAGTATCTCTTCTCTATTAAGTA
GAAAATTTAAACAGAAGAAAGTATACTTTGGCGAGAAATACAGCAGACAATACCTTCAAAGATATCATCAATTATGAGAC
CAACTGATACTATGTGCCTCCTGATAAGATATACTGAAAGGGCCACATTACTTCTTGGTACACAGT CAAAATTTTAAA
ACCAGAATCTAACTACAAGGAAAATCAAATTGAGGACACTCTATAAAATAAGTGCGACTGAACTCCTTAAAAATGTCAA
TGTCATGAAAGACAAAGAAAGGCTAAAGAATTCCATGAGGTCAAAGAACTATGACAACTAAACACAATTCTGGATGGA
ATATCAAATTAAAAAATAACAGATAAATAATATTATTGGGAAAGTTGAATAAATTTGAATATGGACTGTTTATTAGTT
ATTAGTATTATAATAGTGTTAATTTTCCTAATTTTGTTAAGACTAGTGTGCCTGTTCCATGAAAATAGAAAATGTTCT
TATTCTCTGAAAATGCATGCTAAAGTATTTAGGGGTGAATGCAACAATGTCTGCAGCTCATTCTTGAATCAGTTCAAA
GAAAAATGAGTTACATTTATATATATATGTATGTATGTAAACAGACATAGATAAAAGTATAGATGTGTGTGTGTCTTT
AGAAAGGGGAGGATTTTTTTTTTTTTTTTGCTGTGTGTTACTGAAGTGCCTATGTCTGCGTGTTCACACTATCATATT
TTGTATGCCCTGGACTTTATAATTTCTACCTTCAAAATTAGATCTACTGTTGGTAATTAATTCAATATATACTGGTTT
TTTAACTACTATTCTCATTT CCTAGCAGTAATCTTCCTGAAAAGT CACAGAAATGATTACATTCCTTGTTCTTCATAA
TAATCACTGTTTAATTAAAATAAGAATATTTTAGAAAAGAT CTGCGGCATAGTGGTTAAGACCCCAGTATTTGATGCT
AANACAGATCTGATTTGGATAACAGAAGGTGGCACTTTGCTGTTTAAGCTGGGGACCAGACACTGTGGGTATAAATAGT
AATTCCAAACACAGCTCCACAGAGCAGCACCCTTATGACAAGGTTTTCATATGTCTATAGTTAAGCCAGAAAATTAAG
AATAATGCCATAAATATTTATAAAGCTGAACATATCCAAGTTAAAGACCTTTATCCTGAAATTGTATCTTTTAGATTA
TTTTCTAAAGACTAATACCATTTAATGTTTAAATGTTCTTTGGAAATGATGGTGAGAATACGTGATAATGGGTCATTG
GTTTTAATATTTTATTTAGCCAAGTGGAAAATTGGCAACCTGGTGTCGGTCCTCCCATTTGTATTTTACTGGTGCATG
AAATCCAAAAGTCTAGTAACCATTGGGACAGACAACTCTACTGCATAAGTTTGTATGTTTGTATATCTGTATCACAAA
GCCCAGACACTCGAACTATATAAACTTGTCGCACTAAAGACAGCAAATATGTCTGGTAATTGCATATTCTTCATGTGT
GCACTGGAATTTCTTATTATATAAGAAAATAAATGTGTTTCTAAACCACCATGAATTGGGTACTGCTGATAGTACTAT
TCTTCCTGGCACATGGAAATATCCCACTGAGGTTGTCAATCAATATTGATTTAATCAGTGTGGCAGCAAAGGCACTAG
AGGAGGAAAATACTCTAGACAATCAAGTATAGATGGGAAAATTGCATCACCAAGAAATTCTTAAAATCACAAGT GGAT
AATTTGCAATATCAATTGATTTTACTCAACTGCTTGAGTCCTTTATCATTCCGTTAGAACACTCCTCATATTTGCAGA
TAACTCAGCCCCTCACCTCAGCAACAAGCAAGAGGACATCATTATAAACTTCCTCAATTTCTTTCCTATCCAGTGAAA
AATATCTAAGTCCCTTTTCCCTTCCCTTTTCCTTCCCTTCCCTTCCTTTTTCTTTCCTTCCATTCTCTTCCTTTTTCC
TTCCTTTTTCTTTCCTTCCATTCTCTTCCTTTTTCCTTCCTTTTTCTTACTTTACCTCCCCCTCCTACCTTTCCCTTT
CTCCCTTCCTCCCTCTCTCCCTTCCTTCCTCTCTCCCTCTCCTTCCTTCCTTCCTTCAATCCATACTTTTATATCTTT
TCAGAGATCAATTTTTCCCATTCATTTCTACATTCTCAGATACCTTGCTCCATGACTTGTTCTACTTCTCTTCTATCT
TTATTCTTTCCCTCTTGACTGATCCTTTTTGTCTGCCTTTGCATTTTCAAAATCAGTTTTTCTAATCTTAAAAAATAA
CTTTGCTCAACCCTGATGCATCTTTATTCACTGTGTCATTATCTCATTATTTTTAAAGGTTAGTTTCTAAAGCCAGGG
CTCTATACTCACTACCTTCACTCTTGGTTAAAATTAAAAGAAATATAGGTCCCAGTGATATTTATGGGAARAATTTGAC
TGTGAATAATCTTGTTGATATAAACACTTTGGGTTTTCAAAATGTTATGCTAGCTGTTAACTTTCCCAGTAACATTAT
GAGGGAAGGGCTGGAAAATACAAAAGGTAGACATAGGAACCGAGAACACCACCCCTATGGAGCCAAGCTATACATACT
CTGTCTCTGGTTATCATAAATACATCTCCTATATTCAATGCTTGCTTAGAAAGGCATGATGTCCACGGAGCAATTCAA
TTGTTCACTGTGATGGGTTTTTTTGTTTTCTCCTCATGGAATGCAACTTTTATTTAT

SEQ ID NO: 10 >NM 001353951.2 SCN1A [organism=Homo sapiens]| [ GenelD=6323]
[transcript=8]

ACCATAGAGTGAGGCGAGGATGAAGCCGAGAGGATACTGCAGAGGTCTCTGGTGCATGTGTGTATGTGTGCGTTTGTG
TGTGTTTGTGTGTCTGTGTGTTCTGCCCCAGTGAGACTGCAGCCCTTGTAAATACTTTGACACCTTTTGCAAGAAGGA
ATCTGAACAATTGCAACTGAAGGCACATTGTTATCATCTCGTCTTTGGGTGATGCTGTTCCTCACTGCAGATGGATAA
TTTTCCTTTTAATCAGGAATTTCATATGCAGAATAAATGGTAATTAAAATGTGCAGGATGACAAGATGGAGCAAACAG
TGCTTGTACCACCAGGACCTGACAGCTTCAACTTCTTCACCAGAGAATCTCTTGCGGCTATTGAAAGACGCATTGCAG
ANAGAAAAGGCAAAGAATCCCAAACCAGACAAAAANGATGACGACGAAAATGGCCCAAAGCCAAATAGTGACTTGGAAG
CTGGAAAGAACCTTCCATTTATTTATGGAGACATTCCTCCAGAGATGGTGTCAGAGCCCCTGGAGGACCTGGACCCCT
ACTATATCAATAAGAAAACTTTTATAGTATTGAATAAAGGGAAGGCCATCTTCCGGTTCAGTGCCACCTCTGCCCTGT
ACATTTTAACTCCCTTCAATCCTCTTAGGAAAATAGCTATTAAGATTTTGGTACATTCATTATTCAGCATGCTAATTA
TGTGCACTATTTTGACAAACTGTGTGTTTATGACAAT GAGTAACCCT CCTGATTGGACAAAGAAT GTAGAATACACCT
TCACAGGAATATATACTTTTGAAT CACTTATAAAAATTATTGCAAGGGGATTCTGTTTAGAAGATTTTACTTTCCTTC
GGGATCCATGGAACTGGCTCGATTTCACTGTCATTACATTTGCGTACGTCACAGAGTTTGTGGACCTGGGCAATGTCT
CGGCATTGAGAACATTCAGAGTTCTCCGAGCATTGAAGACGATTTCAGT CATTCCAGGCCTGAAAACCATTGTGGGAG
CCCTGATCCAGTCTGTGAAGAAGCTCTCAGATGTAATGATCCTGACTGTGTTCTGTCTGAGCGTATTTGCTCTAATTG
GGCTGCAGCTGTTCATGGGCAACCTGAGGAATAAATGTATACAATGGCCTCCCACCAATGCTTCCTTGGAGGAACATA
GTATAGAAAAGAATATAACT GTGAATTATAATGGTACACTTATAAATGAAACTGTCTTTGAGTTTGACTGGAAGTCAT
ATATTCAAGATTCAAGATAT CATTATTTCCTGGAGGGTTTTTTAGATGCACTACTATGTGGAAATAGCTCTGATGCAG
GCCAATGTCCAGAGGGATATATGTGTGTGAAAGCTGGTAGAAATCCCAATTATGGCTACACAAGCTTTGATACCTTCA
GTTGGGCTTTTTTGTCCTTGTTTCGACTAATGACTCAGGACTTCTGGGAAAATCTTTATCAACTGACATTACGTGCTG
CTGGGAAAACGTACATGATATTTTTTGTATTGGTCATTTTCTTGGGCTCATTCTACCTAATAAATTTGATCCTGGCTG
TGGTGGCCATGGCCTACGAGGAACAGAATCAGGCCACCTTGGAAGAAGCAGAACAGAAAGAGGCCGAATTTCAGCAGA
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TGATTGAACAGCTTAAAANAGCAACAGGAGGCAGCTCAGCAGGCAGCAACGGCAACTGCCTCAGAACATTCCAGAGAGC
CCAGTGCAGCAGGCAGGCTCTCAGACAGCTCATCTGAAGCCTCTAAGTTGAGTTCCAAGAGTGCTAAGGAAAGAAGAA
ATCGGAGGAAGAAAAGAAAACAGAAAGAGCAGT CTGGTGGGGAAGAGAAAGATGAGGATGAATTCCAAAAAT CTGAAT
CTGAGGACAGCATCAGGAGGAAAGGTTTTCGCTTCTCCATTGAAGGGAACCCGATTGACATATGAAAAGAGGTACTCCT
CCCCACACCAGTCTTTGTTGAGCATCCGTGGCTCCCTATTTTCACCAAGGCCGAAATAGCAGAACAAGCCTTTTCAGCT
TTAGAGGGCGAGCAAAGGAT GTGGGATCTGAGAACGACTTCGCAGATGATGAGCACAGCACCTTTGAGGATAACGAGA
GCCGTAGAGATTCCTTGTTTGTGCCCCGACGACACGGAGAGAGACGCAACAGCAACCTGAGTCAGACCAGTAGGTCAT
CCCGGATGCTGGCAGTGTTTCCAGCGAATGGGAAGATGCACAGCACTGTGGATTGCAATGGTGTGGTTTCCTTGGTTG
GTGGACCTTCAGTTCCTACATCGCCTGTTGGACAGCTTCTGCCAGAGGCGAACAACCACTGAAACTGAAAT GAGAAAGA
GAAGGTCAAGTTCTTTCCACGTTTCCATGGACTTTCTAGAAGATCCTTCCCAAAGGCAACGAGCAATGAGTATAGCCA
GCATTCTAACAAATACAGTAGAAGAACTTGAAGAATCCAGGCAGAAATGCCCACCCTGTTGGTATAAATTTTCCAACA
TATTCTTAATCTGGGACTGTTCTCCATATTGGTTAAAAGTGAAACATGTTGTCAACCTGGTTGTGATGGACCCATTTG
TTGACCTGGCCATCACCATCTGTATTGTCTTAAATACTCTTTTCATGGCCATGGAGCACTATCCAATGACGGACCATT
TCAATAATGTGCTTACAGTAGGAAACTTGGTTTTCACTGGGAT CTTTACAGCAGAAATGTTTCTGAAAATTATTGCCA
TGGATCCTTACTATTATTTCCAAGAAGGCTGGAATATCTTTGACGGTTTTATTGTGACGCTTAGCCTGGTAGAACTTG
GACTCGCCAATGTGGAAGGATTATCTGTTCTCCGTTCATTTCGATTGCTGCGAGTTTTCAAGTTGGCAAAATCTTGGC
CAACGTTAAATATGCTAATAAAGATCATCGGCAATTCCGTGGGGGCTCTGGGAAATTTAACCCTCGTCTTGGCCATCA
TCGTCTTCATTTTTGCCGTGGTCGGCATGCAGCTCTTTGGTAAAAGCTACAAAGATTGTGTCTGCAAGATCGCCAGTG
ATTGTCAACTCCCACGCTGGCACATGAATGACTTCTTCCACTCCTTCCTGATTGTGTTCCGCGTGCTGTGTGGGGAGT
GGATAGAGACCATGTGGGACTGTATGCGAGGTTGCTGGTCAAGCCATGTGCCTTACTGTCTTCATGATGGT CATGGTGA
TTGGAAACCTAGTGGTCCTGAATCTCTTTCTGGCCTTGCTTCTGAGCTCATTTAGTGCAGACAACCTTGCAGCCACTG
ATGATGATAATGAAATGAATAATCTCCAAATTGCTGTGCGATAGGATGCACAAAGCGAGTAGCTTATGTGAAAAGAAAAA
TATATGAATTTATTCAACAGTCCTTCATTAGGAAACAAAAGATTTTAGATGAAATTAAACCACTTGATGATCTAAACA
ACAAGAAAGACAGTTGTATGTCCAATCATACAGCAGAAATTGGGAAAGATCTTGACTATCTTAAAGATGTAAATGGAA
CTACAAGTGGTATAGGAACTGGCAGCAGTGTTGAAAAATACATTATTGATGAAAGTGATTACATGT CATTCATAAACA
ACCCCAGTCTTACTGTGACTGTACCAATTGCTGTAGGAGAATCTGACTTTGAAAATTTAAACACGGAAGACTTTAGTA
GTGAATCGGATCTGGAAGAAAGCAAAGAGAAACTGAATGAAAGCAGTAGCTCATCAGAAGGTAGCACTGTGGACATCG
GCGCACCTGTAGAAGAACAGCCCGTAGTGGAACCTGAAGAAACTCTTGAACCAGAAGCTTGTTTCACTGAAGGCTGTG
TACAAAGATTCAAGTGTTGT CAAATCAATGT GGAAGAAGGCAGAGCGAAAACAATGGTGGAACCTGAGAAGGACGTGTT
TCCGAATAGTTGAACATAACTGGTTTGAGACCTTCATTGTTTTCATGATTCTCCTTAGTAGTGGTGCTCTGGCATTTG
AAGATATATATATTGATCAGCGAAAGACGATTAAGACGATGTTGGAATATGCTGACAAGGTTTTCACTTACATTTTCA
TTCTGGAAATGCTTCTAAAATGGGTGGCATATGGCTATCAAACATATTTCACCAATGCCTGCGTGTTGGCTGGACTTCT
TAATTGTTGATGTTTCATTGGT CAGTTTAACAGCAAATGCCTTGGGTTACTCAGAACTTGGAGCCATCAAATCTCTCA
GGACACTAAGAGCTCTGAGACCTCTAAGAGCCTTATCTCGATTTGAAGGGATGAGGGTGGTTGTGAATGCCCTTTTAG
GAGCAATTCCATCCATCATGAATGTGCTTCTGGTTTGTCTTATATTCTGGCTAATTTTCAGCATCATGGGCGTAAATT
TGTTTGCTGGCAAATTCTACCACTGTATTAACACCACAACTGGTGACAGGTTTGACATCGAAGACGTGAATAATCATA
CTGATTGCCTAAAACTAATAGAAAGAAATGAGACTGCTCGATGGAAAAATGTGAAAGTAAACTTTGATAATGTAGGAT
TTGGGTATCTCTCTTTGCTTCAAGTTGCCACATTCAAAGGATGGATGGATATAATGTATGCAGCAGTTGATTCCAGAA
ATGTGGAACTCCAGCCTAAGTATGAAGAAAGTCTGTACATGTATCTTTACTTTGTTATTTTCATCATCTTTGGGTCCT
TCTTCACCTTGAACCTGTTTATTGGTGTCATCATAGATAATTTCAACCAGCAGAAAAAGAAGTTTGGAGGTCAAGACA
TCTTTATGACAGAAGAACAGAAGAAATACTATAATGCAATGAAAAAATTAGGATCGAAAAAACCGCAAAAGCCTATAC
CTCGACCAGGAAACAAATTT CAAGGAATGGTCTTTGACTTCGTAACCAGACAAGTTTTTGACATAAGCATCATGATTC
TCATCTGTCTTAACATGGTCACAATGAT GGTGGAAACAGATGACCAGAGTGAATATGTGACTACCATTTTGTCACGCA
TCAATCTGGTGTTCATTGTGCTATTTACTGGAGAGTGTGTACTGAAACT CATCTCTCTACGCCATTATTATTTTACCA
TTGGATGGAATATTTTTGATTTTGTGGTTGTCATTCTCTCCATTGTAGGTATGTTTCTTGCCGAGCTGATAGAAAAGT
ATTTCGTGTCCCCTACCCTGTTCCGAGTGATCCGTCTTGCTAGGATTGGCCGAATCCTACGTCTGATCAAAGGAGCAA
AGGGGATCCGCACGCTGCTCTTTGCTTTGATGATGTCCCTTCCTGCGTTGTTTAACATCGGCCTCCTACTCTTCCTAG
TCATGTTCATCTACGCCATCTTTGGGATGTCCAACTTTGCCTATGTTAAGAGGGAAGTTGGGATCGATGACATGTTCA
ACTTTGAGACCTTTGGCAACAGCATGATCTGCCTATTCCAAATTACAACCTCTGCTGGCTGGGATGCGATTGCTAGCAC
CCATTCTCAACAGTAAGCCACCCGACTGTGACCCTAATAAAGTTAACCCTGGAAGCTCAGTTAAGGGAGACTGTGGGA
ACCCATCTGTTGGAATTTTCTTTTTTGT CAGTTACATCATCATATCCTTCCTGGTTGTGGTGAACATGTACATCGCGG
TCATCCTGGAGAACTTCAGTGTTGCTACTGAAGAAAGTGCAGAGCCTCTGAGTGAGGATGACTTTGAGATGTTCTATG
AGGTTTGGGAGAAGTTTGAT CCCGATGCAACTCAGTTCATGGAATTTGAAAAATTATCTCAGTTTGCAGCTGCGCTTG
ANACCGCCTCTCAATCTGCCACAACCAAACAAACTCCAGCTCATTGCCATGGATTTGCCCATGGTGAGTGGTGACCGGA
TCCACTGTCTTGATATCTTATTTGCTTTTACAAAGCGGGTTCTAGGAGAGAGTGCGAGAGATGGATGCTCTACGAATAC
AGATGGAAGAGCGATTCATGGCTTCCAATCCTTCCAAGGTCTCCTATCAGCCAATCACTACTACTTTAAAACGAAAAC
ANGAGGAAGTATCTGCTGTCATTATTCAGCGTGCTTACAGACGCCACCTTTTAAAGCGAACTGTAAAACAAGCTTCCT
TTACGTACAATAAAAACAAAATCAAAGGTGGGGCTAATCTTCTTATAAAAGAAGACATGATAATTGACAGAATAAATG
AAAACTCTATTACAGAAAAAACTGATCTGACCATGTCCACTGCAGCTTGTCCACCTTCCTATGACCGGGTGACAAAGC
CAATTGTGGAAAAACATGAGCAAGAAGGCAAAGATGAAAANAGCCAAAGGGAAATAAAT GAAAATAAATAAAAATAATT
GGGTGACAAATTGTTTACAGCCTGTGAAGGTGATGTATTTTTATCAACAGGACTCCTTTAGGAGGTCAATGCCAAACT
GACTGTTTTTACACAAATCTCCTTAAGGTCAGTGCCTACAATAAGACAGTGACCCCTTGTCAGCAAACTGTGACTCTG
TGTAAAGGGGAGATGACCTTGACAGGAGGTTACTGTTCTCACTACCAGCTGACACTGCTGAAGATAAGATGCACAATG
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GCTAGTCAGACTGTAGGGACCAGTTTCAAGGGGTGCAAACCTGTGATTTTGGGGTTGTTTAACATGAAACACTTTAGT
GTAGTAATTGTATCCACTGTTTGCATTTCAACTGCCACATTTGTCACATTTTTATGGAATCTGTTAGTGGATTCATCT
TTTTGTTAATCCATGTGTTTATTATATGTGACTATTTTTGTAAACGAAGTTTCTGTTGAGAAATAGGCTAAGGACCTC
TATAACAGGTATGCCACCTGGGGGGTATGGCAACCACATGGCCCTCCCAGCTACACAAAGTCGTGGTTTGCATGAGGG
CATGCTGCACTTAGAGATCATGCATGAGAAAAAGT CACAAGAAAAACAAATTCTTAAATTTCACCATATTTCTGGGAG
GGGTAATTGGGTGATAAGTGGAGGTGCTTTGTTGATCTTGTTTTGCGAAATCCAGCCCCTAGACCAAGTAGATTATTT
GTGGGTAGGCCAGTAAATCTTAGCAGGTGCAAACTTCATTCAAATGTTTGGAGTCATAAATGTTATGTTTCTTTTTGT
TGTATTAAAAAAAAANCCTGAATAGTGAATATTGCCCCTCACCCTCCACCGCCAGAAGACTGAATTGACCAAAATTAC
TCTTTATAAATTTCTGCTTTTTCCTGCACTTTGTTTAGCCATCTTCGGCTCTCAGCAAGGTTGACACTGTATATGTTA
ATGAAATGCTATTTATTATGTAAATAGTCATTTTACCCTGTGGTGCACGTTTGAGCAAACAAATAATGACCTAAGCAC
AGTATTTATTGCATCAAATATGTACCACAAGAAATGTAGAGTGCAAGCTTTACACAGGTAATAAAATGTATTCTGTAC
CATTTATAGATAGTTTGGATGCTATCAATGCATGTTTATATTACCATGCTGCTGTATCTGGTTTCTCTCACTGCTCAG
AATCTCATTTATGAGAAACCATATGTCAGTGGTAAAGTCAAGGAAATTGTTCAACAGATCTCATTTATTTAAGTCATT
AAGCAATAGTTTGCAGCACTTTAACAGCTTTTTGGTTATTTTTACATTTTAAGTGGATAACATATGGTATATAGCCAG
ACTGTACAGACATGTTTAAAAAAACACACTGCTTAACCTATTAAATATGTGTTTAGAATTTTATAAGCAAATATAAAT
ACTGTAAAAAGTCACTTTATTTTATTTTTCAGCATTATGTACATAAATATGAAGAGGAAATTATCTTCAGGTTGATAT
CACAATCACTTTTCTTACTTTCTGTCCATAGTACTTTTTCATGAAAGAAATTTGCTAAATAAGACATGAAAACAAGAC
TGGGTAGTTGTAGATTTCTGCTTTTTAAATTACATTTGCTAATTTTAGATTATTTCACAATTTTAAGGAGCAAAATAG
GTTCACGATTCATATCCAAATTATGCTTTGCAATTGGAAAAGGGTTTAAAATTTTATTTATATTTCTGGTAGTACCTG
CACTAACTGAATTGAAGGTAGTGCTTATGTTATTTTTGTTCTTTTTTTCTGACTTCGGTTTATGTTTTCATTTCTTTG
GAGTAATGCTGCTCTAGATTGTTCTAAATAGAATGTGGGCTTCATAATTTTTTTTTCCACAAAAACAGAGTAGTCAAC
TTATATAGTCAATTACATCAGGACATTTTGTGTTTCTTACAGAAGCAAACCATAGGCTCCTCTTTTCCTTAAAACTAC
TTAGATAAACTGTATTCGTGAACTGCATGCTGGAAAATGCTACTATTATGCTAAATAATGCTAACCAACATTTAAAAT
GTGCAAAACTAATAAAGATTACATTTTTTATTTTATTGTTTGCCCAGTCACTTTTTGTTAACAGAATATTCTAATGAT
ATGGAGATTTTTTACATTACAAATTGGGGGAGAAGGGGAGCGCGCGCGCACACACACACACACACACACACACACACA
CACACACACAGAGGCATACCCACGTTGACAACAAANACCTAGGGTAGATATGTCACTGGAGGTAGGGGGTAATGACCTC
CCAGAATTACAAGCAGCAGGTGTGTTCTCTGTTAGGAGGAAGAACTGGTGTCAGAGGATAGCTAGTGATTCTAGGAGG
ANGAGAAGTATGGAAGCCAGAGTGATGGTGGATGACCCCTTGAGCTATGAAAAGAAACCCTTAAATCATCATTTAAAA
ATTTAGAATTGCCATGTGTGTAGGATACTGTGTTTGCTCCTCCAGAGCCACTCTCTCTGCTTCTGCATCATTCTGTGT
GTCCCAGAAGGGTGACTTCTACACATTGCAAAAATGGGCTCTCCTACCTTTGAGCTCCCAATTGGTTTGGCCAATGAG
ANGCACCAGTGGGAAAGCACCAGAGAGAGAAGATTGACATAGGAATATTTCTTCTCCAATTCCTTCTTTGCTGGGTTG
GCACTGGACTCATTCCTCCCCGAAAAGTCATACTCCAATCAGACTGCCCCTCATACAACTGAAGCTACTTTCTCTGGG
GTCAGGTAATCACTCCTCCCCTTGCTCCTTCAGGTCTGCTGCTGCATTGAGAGTGCTTTTGTATTCCTTGTAGCTTTC
TCCTAACATTGCTGACACTTTTGTAAATGTCCCCTTCATGAAATTCTTCTATATGCCTCATTTCAGCATGCCATCTGT
CTCCTGCCTGGCTGACACAAGGTGATTCAACAGCTCATGAAAGTCAGCAGGAAGCAAAGATGTGCCTTGCTTCAGCTT
GGGGTCTTAATCTTGCTAACTTTTGCAGATAAAGAAAAACAGTAACTGGGGCGAACCACAGTGAAGTCCAGTGCAGAAT
TCACAGATATCATGGAAAGGTTACTCGGGTGGTCCAGATAGTAAAATTAACAGTCTAAATTAATCTATCTAAATTTCT
GAGGAACGAGAAGCCTTCCCTTGTCATCAGGTGAAGCCAGAAGAGGGAATATAGCCTCAACCAGAAAAGGGACAGTAA
TTAAAAGGCTTTTCCCATCCTTGTACAATGGACTGACTTTGCCTCTTCATAACATCACAATCCTAAAGCAACACAACA
ATTAATTCTGATATATTAGTAGCTGAAAAAAATTCCCATTTCCAACTAAGGTAGGT CAGAATTATAGGATAAACCCTG
CAGACTTTTTATACTACCCATCCACGCCATTACTCACTGTTACCTTTCCAAATACAAAGAGAAGAACTGGTAAAACAT
AATCATATAAATCTCCATATTCATTTTGAAATATTTGGCATGATATTTTCTGTGCTAAAAAGTAATTATTCTTCAAAG
AATGATGAGGTCATGTCAGTAAGACACAGGAACCAACTAGAAGGGGCTTCCCACTGGCCAAATCTGGGGCAAGTTGAG
CATCAAAATAAATGATAGTAAAAGATTATAATT CATTGAATAAGAATCAGCAAATACATACTGATGTAAGTAAATAAG
GAAAAGTACAAATCTGTTTCTTGCAGTTGAATGTTAATTAACAATTGTAGAAGAAATAACGGAGTTAGAAAAAT CACT
ATTTGGCAATCACCCTAATGACAATTGATTCATACAAGAATCATCAATGAGTATTAAAACTCATGGGTGAAAGTTTGA
TGAGGAATAGGGTATTTATAGCATCTTAAAGTATCTCTTCTCTATTAAGTAGAAAATTTAAACAGAAGAAAGTATACT
TTGGAGAAATACAGCAGACAATACCTTCAAAGATATCATCAATTATGAGACCAACTGATACTATGTGCCTCCTGATAA
GATATACTGAAAGGGCCACATTACTTCTTGGTACACAGTCAAAATTTTAAAACCAGAATCTAACTACAAGGAAAATCA
AATTGAGGACACTCTATAAAATAAGTGGACTGAACTCCTTAAAAATGTCAATGTCATGAAAGACAAAGAAAGGCTAAA
GAATTCCATGAGGTCAAAGAACTATGACAACTAAACACAATTCTGGATGGAATATCAAATTAAAAAATAACAGATAAA
TAATATTATTGGGAAAGTTGAATAAATTTGAATATGGACTGTTTATTAGTTATTAGTATTATAATAGTGTTAATTTTC
CTAATTTTGTTAAGACTAGTGTGCCTGTTCCATGAAAATAGAAAATGTTCTTATTCTCTGAAAATGCATGCTAAAGTA
TTTAGGGGTGAATGCAACAATGTCTGCAGCTCATTCTTGAATCAGTTCAAAGAAAAATGAGTTACATTTATATATATA
TGTATGTATGTAAACAGACATAGATAAAAGTATAGATGTGTGTGTGTCTTTAGAAAGGGGAGGATTTTTTTTTTTTTT
TTGCTGTGTGTTACTGAAGT GCCTATGTCTGCGTGTTCACACTATCATATTTTGTATGCCCTGGACTTTATAATTTCT
ACCTTCAAAATTAGATCTACTGTTGGTAATTAATTCAATATATACTGGTTTTTTAACTACTATTCTCATTTCCTAGCA
GTAATCTTCCTGAAAAGTCACAGAAATGATTACATTCCTTGTTCTTCATAATAATCACTGTTTAATTAAAATAAGAAT
ATTTTAGAAAAGATCTGCGGCATAGTGGTTAAGACCCCAGTATTTGATGCTAAACAGATCTGATTTGGATAACAGAAG
GTGGCACTTTGCTGTTTAAGCTGGGGACCAGACACTGTGGGTATAAATAGTAATTCCAAACACAGCTCCACAGAGCAG
CACCCTTATGACAAGGTTTTCATATGTCTATAGTTAAGCCAGAAAATTAAGAATAATGCCATAAATATTTATAAAGCT
GAACATATCCAAGTTAAAGACCTTTATCCTGAAATTGTATCTTTTAGATTATTTTCTAAAGACTAATACCATTTAATG
TTTAAATGTTCTTTGGAAAT GATGGTGAGAATACGTGATAATGGGTCATTGGTTTTAATATTTTATTTAGCCAAGT GG

72



10

15

20

25

30

35

40

45

50

55

60

WO 2023/049707 PCT/US2022/076723

AAAATTGGCAACCTGGTGTCGGTCCTCCCATTTGTATTTTACTGGTGCATGAAAT CCAAAAGTCTAGTAACCATTGGG
ACAGACAACTCTACTGCATAAGTTTGTATGTTTGTATATCTGTAT CACAAAGCCCAGACACTCGAACTATATAAACTT
GTCGCACTAAAGACAGCAAATATGTCTGGTAATTGCATATTCTTCATGTGTGCACTGGAATTTCTTATTATATAAGAA
AATAAATGTGTTTCTAAACCACCATGAATTGGGTACTGCTGATAGTACTATTCTTCCTGGCACATGCGAAATATCCCAC
TGAGGTTGTCAATCAATATTGATTTAAT CAGTGTGGCAGCAAAGGCACTAGAGGAGGAAAATACT CTAGACAAT CAAG
TATAGATGGGAAAATTGCAT CACCAAGAAATTCTTAAAATCACAAGTGGATAATTTGCAATATCAATTGATTTTACTC
AACTGCTTGAGTCCTTTATCATTCCGTTAGAACACTCCTCATATTTGCAGATAACT CAGCCCCTCACCTCAGCAACAA
GCAAGAGGACATCATTATAAACTTCCTCAATTTCTTTCCTATCCAGTGAAAAATATCTAAGTCCCTTTTCCCTTCCCT
TTTCCTTCCCTTCCCTTCCTTTTTCTTTCCTTCCATTCTCTTCCTTTTTCCTTCCTTTTTCTTTCCTTCCATTCTCTT
CCTTTTTCCTTCCTTTTTCTTACTTTACCTCCCCCTCCTACCTTTCCCTTTCTCCCTTCCTCCCTCTCTCCCTTCCTT
CCTCTCTCCCTCTCCTTCCTTCCTTCCTTCAATCCATACTTTTATATCTTTTCAGAGATCAATTTTTCCCATTCATTT
CTACATTCTCAGATACCTTGCTCCATGACTTGTTCTACTTCTCTTCTATCTTTATTCTTTCCCTCTTGACTGATCCTT
TTTGTCTGCCTTTGCATTTT CAAAATCAGTTTTTCTAAT CTTAAAAAATAACTTTGCTCAACCCTGATGCATCTTTAT
TCACTGTGTCATTATCTCATTATTTTTAAAGGTTAGTTTCTAAAGCCAGGGCTCTATACTCACTACCTTCACTCTTGG
TTAAAATTAAAAGAAATATAGGTCCCAGTGATATTTATGGGAAAATTTGACTGTGAATAATCTTGTTGATATAAACAC
TTTGGGTTTTCAAAATGTTATGCTAGCTGTTAACTTTCCCAGTAACATTATGAGCGGAAGGGCTGGAAAATACAAAAGG
TAGACATAGGAACCGAGAACACCACCCCTATGGAGCCAAGCTATACATACTCTGTCTCTGGTTATCATAAATACATCT
CCTATATTCAATGCTTGCTTAGAAAGGCATGATGT CCACGGAGCAATTCAATTGTTCACTGTGATGGGTTTTTTTGTT
TTCTCCTCATGGAATGCAACTTTTATTTAT

SEQID NO: 11 >NM_001353948.2 SCN1A [organism=Homo sapiens] [GenelD=6323]
[transcript=5]

ACCATAGAGTGAGGCGAGGATGAAGCCGAGAGGATACTGCAGAGGTCTCTGGTGCATGTGTGTATGTGTGCGTTTGTG
TGTGTTTGTGTGTCTGTGTGTTCTGCCCCAGTGAGACTGCAGCCCTTGTAAATACTTTGACACCTTTTGCAAGAAGGA
ATCTGAACAATTGCAACTGAAGGCACATTGTTATCATCTCGTCTTTGGGTGATGCTGTTCCTCACTGCAGATGGATAA
TTTTCCTTTTAATCAGGAATTTCATATGCAGAATAAATGGTAATTAAAATGTGCAGGATGACAAGATGGAGCAAACAG
TGCTTGTACCACCAGGACCTGACAGCTTCAACTTCTTCACCAGAGAATCTCTTGCGGCTATTGAAAGACGCATTGCAG
ANAGAAAAGGCAAAGAATCCCAAACCAGACAAAAANGATGACGACGAAAATGGCCCAAAGCCAAATAGTGACTTGGAAG
CTGGAAAGAACCTTCCATTTATTTATGGAGACATTCCTCCAGAGATGGTGTCAGAGCCCCTGGAGGACCTGGACCCCT
ACTATATCAATAAGAAAACTTTTATAGTATTGAATAAAGGGAAGGCCATCTTCCGGTTCAGTGCCACCTCTGCCCTGT
ACATTTTAACTCCCTTCAATCCTCTTAGGAAAATAGCTATTAAGATTTTGGTACATTCATTATTCAGCATGCTAATTA
TGTGCACTATTTTGACAAACTGTGTGTTTATGACAATGAGTAACCCTCCTGATTGGACAAAGAATGTAGAATACACCT
TCACAGGAATATATACTTTTGAAT CACTTATAAAAATTATTGCAAGGGGATTCTGTTTAGAAGATTTTACTTTCCTTC
GGGATCCATGGAACTGGCTCGATTTCACTGTCATTACATTTGCGTACGTCACAGAGTTTGTGGACCTGGGCAATGTCT
CGGCATTGAGAACATTCAGAGTTCTCCGAGCATTGAAGACGATTTCAGT CATTCCAGGCCTGAAAACCATTGTGGGAG
CCCTGATCCAGTCTGTGAAGAAGCTCTCAGATGTAATGATCCTGACTGTGTTCTGTCTGAGCGTATTTGCTCTAATTG
GGCTGCAGCTGTTCATGGGCAACCTGAGGAATAAATGTATACAATGGCCTCCCACCAATGCTTCCTTGGAGGAACATA
GTATAGAAAAGAATATAACT GTGAATTATAATGGTACACTTATAAATGAAACTGTCTTTGAGTTTGACTGGAAGTCAT
ATATTCAAGATTCAAGATAT CATTATTTCCTGGAGGGTTTTTTAGATGCACTACTATGTGGAAATAGCTCTGATGCAG
GCCAATGTCCAGAGGGATATATGTGTGTGAAAGCTGGTAGAAATCCCAATTATGGCTACACAAGCTTTGATACCTTCA
GTTGGGCTTTTTTGTCCTTGTTTCGACTAATGACTCAGGACTTCTGGGAAAATCTTTATCAACTGACATTACGTGCTG
CTGGGAAAACGTACATGATATTTTTTGTATTGGTCATTTTCTTGGGCTCATTCTACCTAATAAATTTGATCCTGGCTG
TGGTGGCCATGGCCTACGAGGAACAGAATCAGGCCACCTTGGAAGAAGCAGAACAGAAAGAGGCCGAATTTCAGCAGA
TGATTGAACAGCTTAAAANAGCAACAGGAGGCAGCTCAGCAGGCAGCAACGGCAACTGCCTCAGAACATTCCAGAGAGC
CCAGTGCAGCAGGCAGGCTCTCAGACAGCTCATCTGAAGCCTCTAAGTTGAGTTCCAAGAGTGCTAAGGAAAGAAGAA
ATCGGAGGAAGAAAAGAAAACAGAAAGAGCAGT CTGGTGGGGAAGAGAAAGATGAGGATGAATTCCAAAAAT CTGAAT
CTGAGGACAGCATCAGGAGGAAAGGTTTTCGCTTCTCCATTGAAGGGAACCCGATTGACATATGAAAAGAGGTACTCCT
CCCCACACCAGTCTTTGTTGAGCATCCGTGGCTCCCTATTTTCACCAAGGCCGAAATAGCAGAACAAGCCTTTTCAGCT
TTAGAGGGCGAGCAAAGGAT GTGGGATCTGAGAACGACTTCGCAGATGATGAGCACAGCACCTTTGAGGATAACGAGA
GCCGTAGAGATTCCTTGTTT GTGCCCCGACGACACGGAGAGAGACGCAACAGCAACCTGAGTCAGACCAGTAGGTCAT
CCCGGATGCTGGCAGTGTTTCCAGCGAATGGGAAGATGCACAGCACTGTGGATTGCAATGGTGTGGTTTCCTTGGTTG
GTGGACCTTCAGTTCCTACATCGCCTGTTGGACAGCTTCTGCCAGAGGTGATAATAGATAAGCCAGCTACTGATGACA
ATGGAACAACCACTGAAACT GAAATGAGAAAGAGAAGGTCAAGTTCTTTCCACGTTTCCATGGACTTTCTAGAAGATC
CTTCCCAAAGGCAACGAGCAATGAGTATAGCCAGCATTCTAACAAATACAGTAGAAGAACTTGAAGAATCCAGGCAGA
AATGCCCACCCTGTTGGTATAAATTTTCCAACATATTCTTAATCTGGGACTGTTCTCCATATTGGTTAAAAGTGAAAC
ATGTTGTCAACCTGGTTGTGATGGACCCATTTGTTGACCTGGCCATCACCATCTGTATTGTCTTAAATACTCTTTTCA
TGGCCATGGAGCACTATCCAATGACGGACCATTTCAATAATGTGCTTACAGTAGGAAACTTGGTTTTCACTGGGATCT
TTACAGCAGAAATGTTTCTGAAAATTATTGCCATGGATCCTTACTATTATTTCCAAGAAGGCTGGAATATCTTTGACG
GTTTTATTGTGACGCTTAGCCTGGTAGAACTTGGACTCGCCAATGTGGAAGCGATTATCTGTTCTCCGTTCATTTCGAT
TGCTGCGAGTTTTCAAGTTGGCAAAATCTTGGCCAACGTTAAATATGCTAATAAAGATCATCGGCAATTCCGTGGGGG
CTCTGGGAAATTTAACCCTCGTCTTGGCCATCATCGTCTTCATTTTTGCCGTGGTCGGCATGCAGCTCTTTGGTAAAA
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GCTACAAAGATTGTGTCTGCAAGATCGCCAGTGATTGTCAACTCCCACGCTGGCACATGAATGACTTCTTCCACTCCT
TCCTGATTGTGTTCCGCGTGCTGTGTGGGGAGT GGATAGAGACCATGTGGCGACTGTATGGAGGTTGCTGGTCAAGCCA
TGTGCCTTACTGTCTTCATGATGGTCATGGTGATTGGAAACCTAGTGGTCCTGAATCTCTTTCTGGCCTTGCTTCTGA
GCTCATTTAGTGCAGACAACCTTGCAGCCACTGATGATGATAATGAAATGAATAATCTCCAAATTGCTGTGGATAGGA
TGCACAAAGGAGTAGCTTAT GTGAAAAGAAAAATATATGAATTTATTCAACAGTCCTTCATTAGGAAACAAAAGATTT
TAGATGAAATTAAACCACTTGATGATCTAAACAACAAGAAAGACAGTTGTATGTCCAATCATACAGCAGAAATTGGGA
AAGATCTTGACTATCTTAAAGATGTAAATGGAACTACAAGTGGTATAGGAACTGGCAGCAGTGTTGAAAAATACATTA
TTGATGAAAGTGATTACATGTCATTCATAAACAACCCCAGTCTTACTGTGACTGTACCAATTGCTGTAGGAGAATCTG
ACTTTGAAAATTTAAACACGGAAGACTTTAGTAGTGAATCGGATCTGGAAGAAAGCAAAGAGAAACTGAATGAAAGCA
GTAGCTCATCAGAAGGTAGCACTGTGGACATCGGCGCACCTGTAGAAGAACAGCCCGTAGTGGAACCTGAAGAAACTC
TTGAACCAGAAGCTTGTTTCACTGAAGGCTGTGTACAAAGATT CAAGTGTTGTCAAATCAATGTGGAAGAAGGCAGAG
GAAAACAATGGTGGAACCTGAGAAGGACGTGTTTCCGAATAGTTGAACATAACTGGTTTGAGACCTTCATTGTTTTCA
TGATTCTCCTTAGTAGTGGT GCTCTGGCATTTGAAGATATATATATT GATCAGCGAAAGACGATTAAGACGATGTTGG
AATATGCTGACAAGGTTTTCACTTACATTTTCATTCTGGAAATGCTTCTAAAATGGGTGGCATATGGCTATCAAACAT
ATTTCACCAATGCCTGGTGTTGGCTGGACTTCTTAATTGTTGATGTTTCATTGGTCAGTTTAACAGCAAATGCCTTGG
GTTACTCAGAACTTGGAGCCATCAAATCTCTCAGGACACTAAGAGCTCTGAGACCTCTAAGAGCCTTATCTCGATTTG
ANGGGATGAGGGTGGTTGTGAATGCCCTTTTAGGAGCAATTCCATCCATCATGAATGTGCTTCTGGTTTGTCTTATAT
TCTGGCTAATTTTCAGCATCATGGGCGTAAATTTGTTTGCTGGCAAATTCTACCACTGTATTAACACCACAACTGGTG
ACAGGTTTGACATCGAAGACGTGAATAATCATACTGATTGCCTAAAACTAATAGAAAGAAATGAGACTGCTCGATGGA
AAAATGTGAAAGTAAACTTTGATAATGTAGGATTTGGGTATCTCTCTTTGCTTCAAGTTGCCACATTCAAAGGATGGA
TGGATATAATGTATGCAGCAGTTGATTCCAGAAATGTGCGAACT CCAGCCTAAGTAT GAAGAAAGTCTGTACATGTATC
TTTACTTTGTTATTTTCATCATCTTTGGGTCCTTCTTCACCTTGAACCTGTTTATTGGTGTCATCATAGATAATTTCA
ACCAGCAGAAAAAGAAGTTTGGAGGTCAAGACATCTTTATGACAGAAGAACAGAAGAAATACTATAATGCAATGAAAA
AATTAGGATCGAAAAAACCGCAAAAGCCTATACCTCGACCAGGAAACAAATTTCAAGGAATGGTCTTTGACTTCGTAA
CCAGACAAGTTTTTGACATAAGCATCATGATTCTCATCTGTCTTAACATGGTCACAATGATGGTGGAAACAGATGACC
AGAGTGAATATGTGACTACCATTTTGTCACGCATCAATCTGGTGTTCATTGTGCTATTTACTGGAGAGTGTGTACTGA
AACTCATCTCTCTACGCCATTATTATTTTACCATTGGATGGAATATTTTTGATTTTGTGGTTGTCATTCTCTCCATTG
TAGGTATGTTTCTTGCCGAGCTGATAGAAAAGTATTTCGTGTCCCCTACCCTGTTCCGAGTGATCCGTCTTGCTAGGA
TTGGCCGAATCCTACGTCTGATCAAAGGAGCAAAGGGGATCCGCACGCTGCTCTTTGCTTTGATGATGTCCCTTCCTG
CGTTGTTTAACATCGGCCTCCTACTCTTCCTAGTCATGTTCATCTACGCCATCTTTGGGATGTCCAACTTTGCCTATG
TTAAGAGGGAAGTTGGGATCGATGACATGTTCAACTTTGAGACCTTTGGCAACAGCATGATCTGCCTATTCCAAATTA
CAACCTCTGCTGGCTGGGATGGATTGCTAGCACCCATTCTCAACAGTAAGCCACCCGACTGTGACCCTAATAAAGTTA
ACCCTGGAAGCTCAGTTAAGGGAGACTGTGGGAACCCATCTGTTGGAATTTTCTTTTTTGTCAGTTACAT CATCATAT
CCTTCCTGGTTGTGGTGAACATGTACATCGCGGTCATCCTGGAGAACTTCAGTGTTGCTACTGAAGAAAGTGCAGAGC
CTCTGAGTGAGGATGACTTTGAGATGTTCTATGAGGTTTGGGAGAAGTTTGATCCCGATGCAACTCAGTTCATGGAAT
TTGAAAAATTATCTCAGTTTGCAGCTGCGCTTGAACCGCCTCTCAATCTGCCACAACCAAACAAACTCCAGCTCATTG
CCATGGATTTGCCCATGGTGAGTGGTGACCGGATCCACTGTCTTGATATCTTATTTGCTTTTACAAAGCGGGTTCTAG
GAGAGAGTGGAGAGATGGATGCTCTACGAATACAGAT GGAAGAGCGATTCATGGCTTCCAATCCTTCCAAGGTCTCCT
ATCAGCCAATCACTACTACTTTAAAACGAAAACAAGAGGAAGTATCTGCTGTCATTATTCAGCGTGCTTACAGACGCC
ACCTTTTAAAGCGAACTGTAAAACAAGCTTCCTTTACGTACAATAAAAACAAAATCAAAGGTGGGGCTAATCTTCTTA
TAAAAGAAGACATGATAATT GACAGAATAAATGAAAACTCTATTACAGAAAAAACTGATCTGACCATGTCCACTGCAG
CTTGTCCACCTTCCTATGACCGGGTGACAAAGCCAATTGTGGAAAAACATGAGCAAGAAGGCAAAGATGAAAAAGCCA
ANGGGAAATAAATGAAAATAAATAAAANATAATTGGGTGACAAATTGTTTACAGCCTGTGAAGGTGATGTATTTTTATC
AACAGGACTCCTTTAGGAGGTCAATGCCAAACTGACTGTTTTTACACAAATCTCCTTAAGGTCAGTGCCTACAATAAG
ACAGTGACCCCTTGTCAGCAAACTGTGACTCTGTGTAAAGGGGAGATGACCTTGACAGGAGGTTACTGTTCTCACTAC
CAGCTGACACTGCTGAAGATAAGATGCACAATGGCTAGTCAGACTGTAGGGACCAGTTTCAAGGGGTGCAAACCTGTG
ATTTTGGGGTTGTTTAACAT GAAACACTTTAGTGTAGTAATTGTATCCACTGTTTGCATTTCAACTGCCACATTTGTC
ACATTTTTATGGAATCTGTTAGTGGATTCATCTTTTTGTTAATCCATGTGTTTATTATATGTGACTATTTTTGTAAAC
GAAGTTTCTGTTGAGAAATAGGCTAAGGACCTCTATAACAGGTATGCCACCTGGGGGGTATGGCAACCACATGGCCCT
CCCAGCTACACAAAGTCGTGGTTTGCATGAGGGCATGCTGCACTTAGAGAT CATGCATGAGAAAAAGT CACAAGAARA
ACAAATTCTTAAATTTCACCATATTTCTGGGAGGGGTAATTGGGTGATAAGTGGAGGTGCTTTGTTGATCTTGTTTTG
CGAAATCCAGCCCCTAGACCAAGTAGATTATTTGTGGGTAGGCCAGTAAATCTTAGCAGGTGCAAACTTCATTCAAAT
GTTTGGAGTCATAAATGTTATGTTTCTTTTTGTTGTATTAAAAAAAANACCTGAATAGTGAATATTGCCCCTCACCCT
CCACCGCCAGAAGACTGAATTGACCAAAATTACTCTTTATAAATTTCTGCTTTTTCCTGCACTTTGTTTAGCCATCTT
CGGCTCTCAGCAAGGTTGACACTGTATATGTTAATGAAATGCTATTTATTATGTAAATAGTCATTTTACCCTGTGGTG
CACGTTTGAGCAAACAAATAATGACCTAAGCACAGTATTTATTGCATCAAATATGTACCACAAGAAATGTAGAGTGCA
AGCTTTACACAGGTAATAAAATGTATTCTGTACCATTTATAGATAGTTTGGATGCTATCAATGCATGTTTATATTACC
ATGCTGCTGTATCTGGTTTCTCTCACTGCTCAGAATCTCATTTAT GAGAAACCATATGTCAGTGGTAAAGTCAAGGAA
ATTGTTCAACAGATCTCATTTATTTAAGTCATTAAGCAATAGTTTGCAGCACTTTAACAGCTTTTTGGTTATTTTTAC
ATTTTAAGTGGATAACATAT GGTATATAGCCAGACTGTACAGACATGTTTAAAAAAACACACTGCTTAACCTATTAAA
TATGTGTTTAGAATTTTATAAGCAAATATAAATACTGTAAAAAGT CACTTTATTTTATTTTTCAGCATTATGTACATA
AATATGAAGAGGAAATTATCTTCAGGTTGATATCACAATCACTTTTCTTACTTTCTGTCCATAGTACTTTTTCATGAA
AGAAATTTGCTAAATAAGACATGAAAACAAGACTGGGTAGTTGTAGATTTCTGCTTTTTAAATTACATTTGCTAATTT

74



10

15

20

25

30

35

40

45

50

55

60

WO 2023/049707 PCT/US2022/076723

TAGATTATTTCACAATTTTAAGGAGCAAAATAGGTTCACGATTCATATCCAAATTATGCTTTGCAATT GGAAAAGGGT
TTAAAATTTTATTTATATTT CTGGTAGTACCTGCACTAACTGAATTGAAGGTAGTGCTTATGTTATTTTTGTTCTTTT
TTTCTGACTTCGGTTTATGTTTTCATTTCTTTGGAGTAATGCTGCTCTAGATTGTTCTAAATAGAATGTGGGCTTCAT
AATTTTTTTTTCCACAAAAACAGAGTAGTCAACTTATATAGTCAATTACATCAGCGACATTTTGTGTTTCTTACAGAAG
CAAACCATAGGCTCCTCTTTTCCTTAAAACTACTTAGATAAACTGTATTCGTGAACTGCATGCTGGAAAATGCTACTA
TTATGCTAAATAATGCTAACCAACATTTAAAATGTGCAAAACTAATAAAGATTACATTTTTTATTTTATTGTTTGCCC
AGTCACTTTTTGTTAACAGAATATTCTAATGATATGGAGATTTTTTACATTACAAATTGGGGCGAGAAGGGGAGCGCGC
GCGCACACACACACACACACACACACACACACACACACACACAGAGGCATACCCACGTTGACAACAAANACCTAGGGTA
GATATGTCACTGGAGGTAGGGGGTAATGACCTCCCAGAATTACAAGCAGCAGGTGTGTTCTCTGTTAGGAGGAAGAAC
TGGTGTCAGAGGATAGCTAGTGATTCTAGGCGAGGAAGAGAAGTATGCGAAGCCAGAGTGATGGTGGATGACCCCTTGAGC
TATGAAAAGAAACCCTTAAATCATCATTTAAAAATTTAGAATTGCCATGTGTGTAGGATACTGTGTTTGCTCCTCCAG
AGCCACTCTCTCTGCTTCTGCATCATTCTGTGTGTCCCAGAAGGGTGACTTCTACACATTGCAAAAATGGGCTCTCCT
ACCTTTGAGCTCCCAATTGGTTTGGCCAAT GAGAAGCACCAGT GGGAAAGCACCAGAGAGAGAAGATT GACATAGGAA
TATTTCTTCTCCAATTCCTTCTTTGCTGGGTTGGCACTGGACTCATTCCTCCCCGAAAAGTCATACTCCAAT CAGACT
GCCCCTCATACAACTGAAGCTACTTTCTCTGGGGTCAGGTAATCACTCCTCCCCTTGCTCCTTCAGGTCTGCTGCTGC
ATTGAGAGTGCTTTTGTATTCCTTGTAGCTTTCTCCTAACATTGCTGACACTTTTGTAAATGTCCCCTTCATGAAATT
CTTCTATATGCCTCATTTCAGCATGCCATCTGTCTCCTGCCTGGCTGACACAAGGTGATTCAACAGCTCATGAAAGTC
AGCAGGAAGCAAAGATGTGCCTTGCTTCAGCTTGGGGTCTTAATCTTGCTAACTTTTGCAGATAAAGAAAANACAGTAA
CTGGGGGAACCACAGTGAAGTCCAGTGCAGAATTCACAGATATCATGGAAAGGTTACTCGGGTGGTCCAGATAGTAAA
ATTAACAGTCTAAATTAATCTATCTAAATTTCTGAGGAACGAGAAGCCTTCCCTTGTCAT CAGGTGAAGCCAGAAGAG
GGAATATAGCCTCAACCAGAAAAGGGACAGTAATTAAAAGGCTTTTCCCATCCTTGTACAATGGACTGACTTTGCCTC
TTCATAACATCACAATCCTAAAGCAACACAACAATTAATTCTGATATATTAGTAGCTGAAAAAAATTCCCATTTCCAA
CTAAGGTAGGTCAGAATTATAGGATAAACCCTGCAGACTTTTTATACTACCCATCCACGCCATTACTCACTGTTACCT
TTCCAAATACAAAGAGAAGAACTGGTAAAACATAATCATATAAATCTCCATATTCATTTTGAAATATTTGGCATGATA
TTTTCTGTGCTAAAAAGTAATTATTCTT CAAAGAATGATGAGGTCATGT CAGTAAGACACAGGAACCAACTAGAAGGG
GCTTCCCACTGGCCAAATCTGGGGCAAGTTGAGCATCAAAATAAATGATAGTAAAAGATTATAATT CATTGAATAAGA
ATCAGCAAATACATACTGATGTAAGTAAATAAGGAAAAGTACAAATCTGTTTCTTGCAGTTGAATGTTAATTAACAAT
TGTAGAAGAAATAACGGAGTTAGAAAAATCACTATTTGGCAATCACCCTAATGACAATTGATTCATACAAGAATCATC
AATGAGTATTAAAACTCATGGGTGAAAGTTTGATGAGGAATAGGGTATTTATAGCATCTTAAAGTATCTCTTCTCTAT
TAAGTAGAAAATTTAAACAGAAGAAAGTATACTTTGGAGAAATACAGCAGACAATACCTTCAAAGATATCATCAATTA
TGAGACCAACTGATACTATGTGCCTCCTGATAAGATATACTGAAAGGGCCACATTACTTCTTGGTACACAGT CAAAAT
TTTAAAACCAGAATCTAACTACAAGGAAAATCAAATTGAGGACACTCTATAAAATAAGTGGACTGAACTCCTTAAAAA
TGTCAATGTCATGAAAGACAAAGAAAGGCTAAAGAATTCCATGAGGTCAAAGAACTATGACAACTAAACACAATTCTG
GATGGAATATCAAATTAAAAAATAACAGATAAATAATATTATTGGGAAAGTTGAATAAATTTGAATATGGACTGTTTA
TTAGTTATTAGTATTATAATAGTGTTAATTTTCCTAATTTTGTTAAGACTAGTGTGCCTGTTCCATGAAAATAGAAAA
TGTTCTTATTCTCTGAAAAT GCATGCTAAAGTATTTAGGGGTGAATGCAACAATGTCTGCAGCTCATTCTTGAATCAG
TTCAAAGAAAAATGAGTTACATTTATATATATATGTATGTATGTAAACAGACATAGATAAAAGTATAGATGTGTGTGT
GTCTTTAGAAAGGGGAGGATTTTTTTTTTTTTTTTGCTGTGTGTTACTGAAGTGCCTATGTCTGCGTGTTCACACTAT
CATATTTTGTATGCCCTGGACTTTATAATTTCTACCTTCAAAATTAGATCTACTGTTGGTAATTAATTCAATATATAC
TGGTTTTTTAACTACTATTCTCATTTCCTAGCAGTAATCTTCCTGAAAAGT CACAGAAATGATTACATTCCTTGTTCT
TCATAATAATCACTGTTTAATTAAAATAAGAATATTTTAGAAAAGATCTGCGGCATAGTGGTTAAGACCCCAGTATTT
GATGCTAAACAGATCTGATTTGGATAACAGAAGGTGGCACTTTGCTGTTTAAGCTGGGGACCAGACACTGTGGGTATA
AATAGTAATTCCAAACACAGCTCCACAGAGCAGCACCCTTATGACAAGGTTTTCATATGTCTATAGTTAAGCCAGAAA
ATTAAGAATAATGCCATAAATATTTATAAAGCTGAACATATCCAAGTTAAAGACCTTTATCCTGAAATTGTATCTTTT
AGATTATTTTCTAAAGACTAATACCATTTAATGTTTAAATGTTCTTTGGAAATGAT GGTGAGAATACGTGATAATGGG
TCATTGGTTTTAATATTTTATTTAGCCAAGTGGAAAATTGGCAACCTGGTGTCGGTCCTCCCATTTGTATTTTACTGG
TGCATGAAATCCAAAAGTCTAGTAACCATTGGGACAGACAACTCTACTGCATAAGTTTGTATGTTTGTATATCTGTAT
CACAAAGCCCAGACACTCGAACTATATAAACTTGTCGCACTAAAGACAGCAAATATGTCTGGTAATTGCATATTCTTC
ATGTGTGCACTGGAATTTCTTATTATATAAGAAAATAAATGTGTTTCTAAACCACCATGAATTGGGTACTGCTGATAG
TACTATTCTTCCTGGCACATGGAAATATCCCACTGAGGTTGTCAATCAATATTGATTTAATCAGTGTGGCAGCAAAGG
CACTAGAGGAGGAAAATACTCTAGACAATCAAGTATAGATGGGAAAATTGCATCACCAAGAAATTCTTAAAATCACAA
GTGGATAATTTGCAATATCAATTGATTTTACTCAACTGCTTGAGTCCTTTATCATTCCGTTAGAACACTCCTCATATT
TGCAGATAACTCAGCCCCTCACCTCAGCAACAAGCAAGAGGACATCATTATAAACTTCCTCAATTTCTTTCCTATCCA
GTGAAAAATATCTAAGTCCCTTTTCCCTTCCCTTTTCCTTCCCTTCCCTTCCTTTTTCTTTCCTTCCATTCTCTTCCT
TTTTCCTTCCTTTTTCTTTCCTTCCATTCTCTTCCTTTTTCCTTCCTTTTTCTTACTTTACCTCCCCCTCCTACCTTT
CCCTTTCTCCCTTCCTCCCTCTCTCCCTTCCTTCCTCTCTCCCTCTCCTTCCTTCCTTCCTTCAATCCATACTTTTAT
ATCTTTTCAGAGATCAATTTTTCCCATTCATTTCTACATTCTCAGATACCTTGCTCCATGACTTGTTCTACTTCTCTT
CTATCTTTATTCTTTCCCTCTTGACTGATCCTTTTTGTCTGCCTTTGCATTTTCAAAATCAGTTTTTCTAATCTTAAA
AAATAACTTTGCTCAACCCTGATGCATCTTTATTCACTGTGTCATTATCTCATTATTTTTAAAGGTTAGTTTCTAAAG
CCAGGGCTCTATACTCACTACCTTCACTCTTGGTTAAAATTAAAAGAAATATAGGTCCCAGTGATATTTATGGGAAAA
TTTGACTGTGAATAATCTTGTTGATATAAACACTTTGGGTTTTCAAAATGTTATGCTAGCTGTTAACTTTCCCAGTAA
CATTATGAGGGAAGGGCTGGAAAATACAAAAGGTAGACATAGGAACCGAGAACACCACCCCTATGGAGCCAAGCTATA
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CATACTCTGTCTCTGGTTAT CATAAATACATCTCCTATATTCAATGCTTGCTTAGAAAGGCATGATGTCCACGGAGCA
ATTCAATTGTTCACTGTGATGGGTTTTTTTGTTTTCTCCTCATGGAATGCAACTTTTATTTAT

SEQ ID NO: 12 >NM_001353960.2 SCN1A [organism=Homo sapiens] [GenelD=6323]
[transcript=14]

ACCATAGAGTGAGGCGAGGATGAAGCCGAGAGGATACTGCAGAGGTCTCTGGTGCATGTGTGTATGTGTGCGTTTGTG
TGTGTTTGTGTGTCTGTGTGTTCTGCCCCAGTGAGACTGCAGCCCTTGTAAATACTTTGACACCTTTTGCAAGAAGGA
ATCTGAACAATTGCAACTGAAGGCACATTGTTATCATCTCGTCTTTGGGTGATGCTGTTCCTCACTGCAGATGGATAA
TTTTCCTTTTAATCAGGTTTGGGCAATTATGAATAAGGCTGCTGTATACATCCGTGTGCAGCGATTTTGTGTGGACATA
AGTTTTCAACTCCTTTGGTTAAAT CCTAAGGAATTTCATATGCAGAATAAATGGTAATTAAAATGTGCAGCGATGACAA
GATGGAGCAAACAGTGCTTGTACCACCAGGACCTGACAGCTTCAACTTCTTCACCAGAGAATCTCTTGCGGCTATTGA
ANAGACGCATTGCAGAAGAAAAGGCAAAGAATCCCAAACCAGACAAAAANGATGACGACGAAAATGGCCCAAAGCCAAA
TAGTGACTTGGAAGCTGGAAAGAACCTTCCATTTATTTATGGAGACATT CCTCCAGAGATGGTGTCAGAGCCCCTGGA
GGACCTGGACCCCTACTATATCAATAAGAAAACTTTTATAGTATTGAATAAAGGGAAGGCCATCTTCCGGTTCAGTGC
CACCTCTGCCCTGTACATTTTAACTCCCTTCAATCCTCTTAGGAAAATAGCTATTAAGATTTTGGTACATTCATTATT
CAGCATGCTAATTATGTGCACTATTTTGACAAACTGTGTGTTTATGACAATGAGTAACCCTCCTGATTGGACAAAGAA
TGTAGAATACACCTTCACAGGAATATATACTTTTGAATCACTTATAAAAATTATTGCAAGGGGATTCTGTTTAGAAGA
TTTTACTTTCCTTCGGGATCCATGGAACTGGCTCGATTTCACTGTCATTACATTTGCGTACGTCACAGAGTTTGTGGA
CCTGGGCAATGTCTCGGCATTGAGAACATTCAGAGTTCTCCGAGCATTGAAGACGATTTCAGTCATTCCAGGCCTGAA
ANCCATTGTGGGAGCCCTGATCCAGTCTGTGAAGAAGCTCTCAGATGTAATGATCCTGACTGTGTTCTGTCTGAGCGT
ATTTGCTCTAATTGGGCTGCAGCTGTTCATGGGCAACCTGAGGAATAAATGTATACAATGGCCTCCCACCAATGCTTC
CTTGGAGGAACATAGTATAGAAAAGAATATAACTGTGAATTATAATGGTACACTTATAAATGAAACTGTCTTTGAGTT
TGACTGGAAGTCATATATTCAAGATTCAAGATATCATTATTTCCTGGAGGGTTTTTTAGATGCACTACTATGTGGAAA
TAGCTCTGATGCAGGCCAATGTCCAGAGGGATATATGTGTGTGAAAGCTGGTAGAAATCCCAATTATGGCTACACAAG
CTTTGATACCTTCAGTTGGGCTTTTTTGTCCTTGTTTCGACTAATGACTCAGGACTTCTGGGAAAATCTTTATCAACT
GACATTACGTGCTGCTGGGAAAACGTACATGATATTTTTTGTATTGGTCATTTTCTTGGGCTCATTCTACCTAATAAA
TTTGATCCTGGCTGTGGTGGCCATGGCCTACGAGGAACAGAAT CAGGCCACCTTGGAAGAAGCAGAACAGAAAGAGGC
CGAATTTCAGCAGATGATTGAACAGCTTAAAAAGCAACAGGAGGCAGCTCAGGCAGCAACGGCAACTGCCTCAGAACA
TTCCAGAGAGCCCAGTGCAGCAGGCAGGCTCTCAGACAGCTCATCTGAAGCCTCTAAGTTGAGTTCCAAGAGTGCTAA
GGAAAGAAGAAATCGGAGGAAGAAAAGAAAACAGAAAGAGCAGTCTGGT GGGGAAGAGAAAGATGCGAGGATGAATTCCA
AAAATCTGAATCTGAGGACAGCAT CAGGAGGAAAGGTTTTCGCTTCTCCATTGAAGGGAACCGATTGACATATGAAAA
GAGGTACTCCTCCCCACACCAGTCTTTGTTGAGCATCCGTGGCTCCCTATTTTCACCAAGGCGAAATAGCAGAACAAG
CCTTTTCAGCTTTAGAGGGCGAGCAAAGGATGTGGGATCTGAGAACGACTTCGCAGATGATGAGCACAGCACCTTTGA
GGATAACGAGAGCCGTAGAGATTCCTTGTTTGTGCCCCGACGACACGGAGAGAGACGCAACAGCAACCTGAGTCAGAC
CAGTAGGTCATCCCGGATGCTGGCAGTGTTTCCAGCGAATGGGAAGATGCACAGCACTGTGGATTGCAATGGTGTGGT
TTCCTTGGGAACAACCACTGAAACTGAAATGAGAAAGAGAAGGTCAAGTTCTTTCCACGTTTCCATGGACTTTCTAGA
AGATCCTTCCCAAAGGCAACGAGCAATGAGTATAGCCAGCATTCTAACAAATACAGTAGAAGAACTTGAAGAATCCAG
GCAGAAATGCCCACCCTGTTGGTATAAATTTTCCAACATATTCTTAATCTGGGACTGTTCTCCATATTGGTTAAAAGT
GAAACATGTTGTCAACCTGGTTGTGATGGACCCATTTGTTGACCTGGCCATCACCATCTGTATTGTCTTAAATACTCT
TTTCATGGCCATGGAGCACTATCCAATGACGGACCATTTCAATAATGTGCTTACAGTAGGAAACTTGGTTTTCACTGG
GATCTTTACAGCAGAAATGTTTCTGAAAATTATTGCCATGGATCCTTACTATTATTTCCAAGAAGGCTGGAATATCTT
TGACGGTTTTATTGTGACGCTTAGCCTGGTAGAACTTGGACTCGCCAATGTGGAAGCGATTATCTGTTCTCCGTTCATT
TCGATTGCTGCGAGTTTTCAAGTTGGCAAAATCTTGGCCAACGTTAAATATGCTAATAAAGATCATCGGCAATTCCGT
GGGGGCTCTGGGAAATTTAACCCTCGTCTTGGCCATCATCGTCTTCATTTTTGCCGTGGTCGGCATGCAGCTCTTTGG
TAAAAGCTACAAAGATTGTGTCTGCAAGATCGCCAGTGATTGTCAACTCCCACGCTGGCACATGAATGACTTCTTCCA
CTCCTTCCTGATTGTGTTCCGCGTGCTGTGTGGGGAGTGGATAGAGACCATGTGGGACTGTATGCGAGGTTGCTGGTCA
AGCCATGTGCCTTACTGTCTTCATGATGGTCATGGTGATTGGAAACCTAGTGGTCCTGAATCTCTTTCTGGCCTTGCT
TCTGAGCTCATTTAGTGCAGACAACCTTGCAGCCACTGATGATGATAATGAAATGAATAATCTCCAAATTGCTGTGGA
TAGGATGCACAAAGGAGTAGCTTATGTGAAAAGAAAAATATATGAATTTATTCAACAGTCCTTCATTAGGAAACAAAA
GATTTTAGATGAAATTAAACCACTTGATGAT CTAAACAACAAGAAAGACAGTTGTATGTCCAATCATACAGCAGAAAT
TGGGAAAGATCTTGACTATCTTAAAGAT GTAAATGGAACTACAAGTGGTATAGGAACTGGCAGCAGTGTTGAAAAATA
CATTATTGATGAAAGTGATTACATGTCATTCATAAACAACCCCAGTCTTACTGTGACTGTACCAATTGCTGTAGGAGA
ATCTGACTTTGAAAATTTAAACACGGAAGACTTTAGTAGTGAATCGGAT CTGGAAGAAAGCAAAGAGAAACTGAATGA
ANGCAGTAGCTCATCAGAAGGTAGCACTGTGGACATCGGCGCACCTGTAGAAGAACAGCCCGTAGTGGAACCTGAAGA
AACTCTTGAACCAGAAGCTTGTTTCACTGAAGGCTGTGTACAAAGATTCAAGTGTTGTCAAATCAATGTGCGAAGAAGG
CAGAGGAAAACAATGGTGGAACCTGAGAAGGACGTGTTTCCGAATAGTTGAACATAACTGGTTTGAGACCTTCATTGT
TTTCATGATTCTCCTTAGTAGTGGTGCTCTGGCATTTGAAGATATATATATTGATCAGCGAAAGACGATTAAGACGAT
GTTGGAATATGCTGACAAGGTTTTCACTTACATTTTCATTCTGCGAAATGCTTCTAAAATGGGTGGCATATGGCTATCA
AACATATTTCACCAATGCCTGGTGTTGGCTGGACTTCTTAATTGTTGATGTTTCATTGGTCAGTTTAACAGCAAATGC
CTTGGGTTACTCAGAACTTGGAGCCATCAAATCTCTCAGGACACTAAGAGCTCTGAGACCTCTAAGAGCCTTATCTCG
ATTTGAAGGGATGAGGGTGGTTGTGAATGCCCTTTTAGGAGCAATTCCATCCATCATGAATGTGCTTCTGGTTTGTCT
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TATATTCTGGCTAATTTTCAGCATCATGGGCGTAAATTTGTTTGCTGGCAAATTCTACCACTGTATTAACACCACAAC
TGGTGACAGGTTTGACATCGAAGACGTGAATAATCATACTGATTGCCTAAAACTAATAGAAAGAAATGAGACTGCTCG
ATGGAAAAATGTGAAAGTAAACTTTGATAATGTAGGATTTGGGTATCTCTCTTTGCTTCAAGTTGCCACATTCAAAGG
ATGGATGGATATAATGTATGCAGCAGTTGATTCCAGAAATGTGGAACTCCAGCCTAAGTATGAAGAAAGTCTGTACAT
GTATCTTTACTTTGTTATTTTCATCATCTTTGGGTCCTTCTTCACCTTGAACCTGTTTATTGGTGT CATCATAGATAA
TTTCAACCAGCAGAAAAAGAAGTTTGGAGGT CAAGACATCTTTATGACAGAAGAACAGAAGAAATACTATAATGCAAT
GAAAAANTTAGGATCGAAAAAACCGCAAAAGCCTATACCTCGACCAGGAAACAAATTTCAAGGAATGGTCTTTGACTT
CGTAACCAGACAAGTTTTTGACATAAGCATCATGATTCTCATCTGTCTTAACATGGTCACAATGATGGTGGAAACAGA
TGACCAGAGTGAATATGTGACTACCATTTTGTCACGCATCAATCTGGTGTTCATTGTGCTATTTACTGGAGAGTGTGT
ACTGAAACTCATCTCTCTACGCCATTATTATTTTACCATTGGATGGAATATTTTTGATTTTGTGGTTGTCATTCTCTC
CATTGTAGGTATGTTTCTTGCCGAGCTGATAGAAAAGTATTTCGTGTCCCCTACCCTGTTCCGAGTGATCCGTCTTGC
TAGGATTGGCCGAATCCTACGTCTGATCAAAGGAGCAAAGGGGATCCGCACGCTGCTCTTTGCTTTGATGATGTCCCT
TCCTGCGTTGTTTAACATCGGCCTCCTACTCTTCCTAGTCATGTTCATCTACGCCATCTTTGGGATGTCCAACTTTGC
CTATGTTAAGAGGGAAGTTGGGATCGATGACATGTTCAACTTTGAGACCTTTGGCAACAGCATGATCTGCCTATTCCA
AATTACAACCTCTGCTGGCTGGGATGGATTGCTAGCACCCATTCTCAACAGTAAGCCACCCGACTGTGACCCTAATAA
AGTTAACCCTGGAAGCTCAGTTAAGGGAGACTGTGGGAACCCATCTGTTGGAATTTTCTTTTTTGTCAGTTACATCAT
CATATCCTTCCTGGTTGTGGTGAACATGTACATCGCGGTCATCCTGGAGAACTTCAGTGTTGCTACTGAAGAAAGTGC
AGAGCCTCTGAGTGAGGATGACTTTGAGATGTTCTATGAGGTTTGGGAGAAGTTTGATCCCGATGCAACTCAGTTCAT
GGAATTTGAAAAATTATCTCAGTTTGCAGCTGCGCTTGAACCGCCTCTCAATCTGCCACAACCAAACAAACTCCAGCT
CATTGCCATGGATTTGCCCATGGTGAGTGGTGACCGGATCCACTGTCTTGATATCTTATTTGCTTTTACAAAGCGGGT
TCTAGGAGAGAGTGGAGAGATGGATGCTCTACGAATACAGATGGAAGAGCGATTCATGGCTTCCAATCCTTCCAAGGT
CTCCTATCAGCCAATCACTACTACTTTAAAACGAAAACAAGAGCGAAGTATCTGCTGTCATTATTCAGCGTGCTTACAG
ACGCCACCTTTTAAAGCGAACTGTAAAACAAGCTTCCTTTACGTACAATAAAAACAAAATCAAAGGTGGGGCTAATCT
TCTTATAAAAGAAGACATGATAATTGACAGAATAAATGAAAACTCTATTACAGAAAAAACTGATCTGACCATGTCCAC
TGCAGCTTGTCCACCTTCCTATGACCGGGTGACAAAGCCAATTGTGGAAAAACATGAGCAAGAAGGCAAAGATGAAAA
AGCCAAAGGGAAATAAATGAAAATAAATAAAAATAATTGGGTGACAAATTGTTTACAGCCTGTGAAGGTGATGTATTT
TTATCAACAGGACTCCTTTAGGAGGTCAATGCCAAACTGACTGTTTTTACACAAATCTCCTTAAGGTCAGTGCCTACA
ATAAGACAGTGACCCCTTGT CAGCAAACTGTGACTCTGTGTAAAGGGGAGATGACCTTGACAGGAGGTTACTGTTCTC
ACTACCAGCTGACACTGCTGAAGATAAGATGCACAATGGCTAGTCAGACTGTAGGGACCAGTTTCAAGGGGTGCAAAC
CTGTGATTTTGGGGTTGTTTAACATGAAACACTTTAGTGTAGTAATTGTATCCACTGTTTGCATTTCAACTGCCACAT
TTGTCACATTTTTATGGAAT CTGTTAGTGGATTCATCTTTTTGTTAATCCATGTGTTTATTATATGTGACTATTTTTG
TAAACGAAGTTTCTGTTGAGAAATAGGCTAAGGACCTCTATAACAGGTATGCCACCTGGGGGGTATGGCAACCACATG
GCCCTCCCAGCTACACAAAGTCGTGGTTTGCATGAGGGCATGCTGCACTTAGAGAT CATGCATGAGAAAAAGTCACAA
GAAAAACAAATTCTTAAATTTCACCATATTTCTGGGAGGGGTAATTGGGCTGATAAGTGGAGGTGCTTTGTTGATCTTG
TTTTGCGAAATCCAGCCCCTAGACCAAGTAGATTATTTGTGGGTAGGCCAGTAAATCTTAGCAGGTGCAAACTTCATT
CAAATGTTTGGAGTCATAAATGTTATGTTTCTTTTTGTTGTATTAAAAAAANAAACCTGAATAGTGAATATTGCCCCTC
ACCCTCCACCGCCAGAAGACTGAATTGACCAAAATTACTCTTTATAAATTTCTGCTTTTTCCTGCACTTTGTTTAGCC
ATCTTCGGCTCTCAGCAAGGTTGACACTGTATATGTTAATGAAATGCTATTTATTATGTAAATAGTCATTTTACCCTG
TGGTGCACGTTTGAGCAAACAAATAATGACCTAAGCACAGTATTTATTGCATCAAATATGTACCACAAGAAATGTAGA
GTGCAAGCTTTACACAGGTAATAAAATGTATTCTGTACCATTTATAGATAGTTTGGATGCTATCAATGCATGTTTATA
TTACCATGCTGCTGTATCTGGTTTCTCTCACTGCTCAGAATCTCATTTATGAGAAACCATATGTCAGTGGTAAAGTCA
AGGAAATTGTTCAACAGATCTCATTTATTTAAGTCATTAAGCAATAGTTTGCAGCACTTTAACAGCTTTTTGGTTATT
TTTACATTTTAAGTGGATAACATATGGTATATAGCCAGACTGTACAGACATGTTTAAAAAAACACACTGCTTAACCTA
TTAAATATGTGTTTAGAATTTTATAAGCAAATATAAATACTGTAAAAAGTCACTTTATTTTATTTTTCAGCATTATGT
ACATAAATATGAAGAGGAAATTATCTTCAGGTTGATATCACAATCACTTTTCTTACTTTCTGTCCATAGTACTTTTTC
ATGAAAGAAATTTGCTAAATAAGACATGAAAACAAGACTGGGTAGTTGTAGATTTCTGCTTTTTAAATTACATTTGCT
AATTTTAGATTATTTCACAATTTTAAGGAGCAAAATAGGTTCACGATTCATATCCAAATTATGCTTTGCAATTGGAAA
AGGGTTTAAAATTTTATTTATATTTCTGGTAGTACCTGCACTAACTGAATTGAAGGTAGTGCTTATGTTATTTTTGTT
CTTTTTTTCTGACTTCGGTTTATGTTTTCATTTCTTTGGAGTAATGCTGCTCTAGATTGTTCTAAATAGAATGTGGGC
TTCATAATTTTTTTTTCCACAAAAACAGAGTAGTCAACTTATATAGTCAATTACAT CAGGACATTTTGTGTTTCTTAC
AGAAGCAAACCATAGGCTCCTCTTTTCCTTAAAACTACTTAGATAAACTGTATTCGTGAACTGCATGCTGGAAAATGC
TACTATTATGCTAAATAATGCTAACCAACATTTAAAATGTGCAAAACTAATAAAGATTACATTTTTTATTTTATTGTT
TGCCCAGTCACTTTTTGTTAACAGAATATTCTAATGATATGGAGATTTTTTACATTACAAATTGGGGCGAGAAGGGGAG
CGCGCGCGCACACACACACACACACACACACACACACACACACACACAGAGGCATACCCACGTTGACAACAAAACCTA
GGGTAGATATGTCACTGGAGGTAGGGGGTAATGACCTCCCAGAATTACAAGCAGCAGGTGTGTTCTCTGTTAGGAGGA
AGAACTGGTGTCAGAGGATAGCTAGTGATTCTAGCGAGGAAGAGAAGTATGGAAGCCAGAGTGATGGTGGATGACCCCT
TGAGCTATGAAAAGAAACCCTTAAATCATCATTTAAAAATTTAGAATTGCCATGTGTGTAGGATACTGTGTTTGCTCC
TCCAGAGCCACTCTCTCTGCTTCTGCATCATTCTGTGTGTCCCAGAAGGGTGACTTCTACACATTGCAAAAATGGGCT
CTCCTACCTTTGAGCTCCCAATTGGTTTGGCCAATGAGAAGCACCAGTGGGAAAGCACCAGAGAGAGAAGATTGACAT
AGGAATATTTCTTCTCCAATTCCTTCTTTGCTGGGTTGGCACTGGACTCATTCCTCCCCGAAAAGTCATACTCCAATC
AGACTGCCCCTCATACAACTGAAGCTACTTTCTCTGGGGTCAGGTAATCACTCCTCCCCTTGCTCCTTCAGGTCTGCT
GCTGCATTGAGAGTGCTTTTGTATTCCTTGTAGCTTTCTCCTAACATTGCTGACACTTTTGTAAATGTCCCCTTCATG
AAATTCTTCTATATGCCTCATTTCAGCATGCCATCTGTCTCCTGCCTGGCTGACACAAGGTGATTCAACAGCTCATGA
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ANAGTCAGCAGGAAGCAAAGATGTGCCTTGCTTCAGCTTGGGGTCTTAATCTTGCTAACTTTTGCAGATAAAGAAAANC
AGTAACTGGGGGAACCACAGTGAAGTCCAGTGCAGAATT CACAGATATCATGGAAAGGTTACTCGGGTGGTCCAGATA
GTAAAATTAACAGTCTAAATTAATCTATCTAAATTTCTGAGGAACGAGAAGCCTTCCCTTGTCATCAGGTGAAGCCAG
ANGAGGGAATATAGCCTCAACCAGAAAAGGGACAGTAATTAAAAGGCTTTTCCCATCCTTGTACAATGGACTGACTTT
GCCTCTTCATAACATCACAATCCTAAAGCAACACAACAATTAATTCTGATATATTAGTAGCTGAAAAAAATTCCCATT
TCCAACTAAGGTAGGT CAGAATTATAGGATAAACCCTGCAGACTTTTTATACTACCCATCCACGCCATTACTCACTGT
TACCTTTCCAAATACAAAGAGAAGAACTGGTAAAACATAATCATATAAATCTCCATATTCATTTTGAAATATTTGGCA
TGATATTTTCTGTGCTAAAAAGTAATTATTCTTCAAAGAATGATGAGGT CATGTCAGTAAGACACAGGAACCAACTAG
ANGGGGCTTCCCACTGGCCAAATCTGGGGCAAGTTGAGCATCAAAATAAATGATAGTAAAAGATTATAATTCATTGAA
TAAGAATCAGCAAATACATACTGATGTAAGTAAATAAGCGAAAAGTACAAATCTGTTTCTTGCAGTTGAATGTTAATTA
ACAATTGTAGAAGAAATAACGGAGTTAGAAAAATCACTATTTGGCAATCACCCTAATGACAATTGATTCATACAAGAA
TCATCAATGAGTATTAAAACTCATGGGT GAAAGTTTGATGAGGAATAGGGTATTTATAGCATCTTAAAGTATCTCTTC
TCTATTAAGTAGAAAATTTAAACAGAAGAAAGTATACTTTGGAGAAATACAGCAGACAATACCTTCAAAGATATCATC
AATTATGAGACCAACTGATACTATGTGCCTCCTGATAAGATATACTGAAAGGGCCACATTACTTCTTGGTACACAGTC
AAAATTTTAAAACCAGAATCTAACTACAAGGAAAATCAAATTGAGGACACTCTATAAAATAAGTGGACTGAACTCCTT
AAAAATGTCAATGTCATGAAAGACAAAGAAAGGCTAAAGAATTCCATGAGGTCAAAGAACTATGACAACTAAACACAA
TTCTGGATGGAATATCAAATTAAAAAATAACAGATAAATAATATTATTGGCGAAAGTTGAATAAATTTGAATATGGACT
GTTTATTAGTTATTAGTATTATAATAGTGTTAATTTTCCTAATTTTGTTAAGACTAGTGTGCCTGTTCCATGAAAATA
GAAAATGTTCTTATTCTCTGAAAATGCATGCTAAAGTATTTAGGGGTGAATGCAACAATGTCTGCAGCTCATTCTTGA
ATCAGTTCAAAGAAAAATGAGTTACATTTATATATATATGTATGTATGTAAACAGACATAGATAAAAGTATAGATGTG
TGTGTGTCTTTAGAAAGGGGAGGATTTTTTTTTTTTTTTTGCTGTGTGTTACTGAAGTGCCTATGTCTGCGTGTTCAC
ACTATCATATTTTGTATGCCCTGGACTTTATAATTTCTACCTTCAAAATTAGATCTACTGTTGGTAATTAATTCAATA
TATACTGGTTTTTTAACTACTATTCTCATTTCCTAGCAGTAATCTTCCTGAAAAGT CACAGAAATGATTACATTCCTT
GTTCTTCATAATAATCACTGTTTAATTAAAATAAGAATATTTTAGAAAAGATCTGCGGCATAGTGGTTAAGACCCCAG
TATTTGATGCTAAACAGATCTGATTTGGATAACAGAAGCGTGGCACTTTGCTGTTTAAGCTGGGGACCAGACACTGT GG
GTATAAATAGTAATTCCAAACACAGCTCCACAGAGCAGCACCCTTATGACAAGGTTTTCATATGTCTATAGTTAAGCC
AGAAAATTAAGAATAATGCCATAAATATTTATAAAGCTGAACATATCCAAGTTAAAGACCTTTATCCTGAAATTGTAT
CTTTTAGATTATTTTCTAAAGACTAATACCATTTAATGTTTAAATGTTCTTTGGAAATGATGGTGAGAATACGTGATA
ATGGGTCATTGGTTTTAATATTTTATTTAGCCAAGTGGAAAATTGGCAACCTGGTGTCGGTCCTCCCATTTGTATTTT
ACTGGTGCATGAAATCCAAAAGTCTAGTAACCATTGGGACAGACAACTCTACTGCATAAGTTTGTATGTTTGTATATC
TGTATCACAAAGCCCAGACACTCGAACTATATAAACTTGTCGCACTAAAGACAGCAAATATGTCTGGTAATTGCATAT
TCTTCATGTGTGCACTGGAATTTCTTATTATATAAGAAAATAAATGTGTTTCTAAACCACCATGAATTGGGTACTGCT
GATAGTACTATTCTTCCTGGCACATGGAAATATCCCACTGAGGTTGTCAATCAATATTGATTTAATCAGTGTGGCAGC
ANAGGCACTAGAGGAGGAAAATACTCTAGACAATCAAGTATAGAT GGGAAAATTGCATCACCAAGAAATTCTTAAAAT
CACAAGTGGATAATTTGCAATATCAATTGATTTTACTCAACTGCTTGAGTCCTTTATCATTCCGTTAGAACACTCCTC
ATATTTGCAGATAACTCAGCCCCTCACCTCAGCAACAAGCAAGAGGACATCATTATAAACTTCCTCAATTTCTTTCCT
ATCCAGTGAAAAATATCTAAGTCCCTTTTCCCTTCCCTTTTCCTTCCCTTCCCTTCCTTTTTCTTTCCTTCCATTCTC
TTCCTTTTTCCTTCCTTTTTCTTTCCTTCCATTCTCTTCCTTTTTCCTTCCTTTTTCTTACTTTACCTCCCCCTCCTA
CCTTTCCCTTTCTCCCTTCCTCCCTCTCTCCCTTCCTTCCTCTCTCCCTCTCCTTCCTTCCTTCCTTCAATCCATACT
TTTATATCTTTTCAGAGATCAATTTTTCCCATTCATTTCTACATTCTCAGATACCTTGCTCCATGACTTGTTCTACTT
CTCTTCTATCTTTATTCTTTCCCTCTTGACTGATCCTTTTTGTCTGCCTTTGCATTTTCAAAATCAGTTTTTCTAATC
TTAAAAAATAACTTTGCTCAACCCTGATGCATCTTTATTCACTGTGTCATTATCTCATTATTTTTAAAGGTTAGTTTC
TAAAGCCAGGGCTCTATACT CACTACCTTCACTCTTGGTTAAAATTAAAAGAAATATAGGTCCCAGTGATATTTATGG
GAAAATTTGACTGTGAATAATCTTGTTGATATAAACACTTTGGGTTTTCAAAATGTTATGCTAGCTGTTAACTTTCCC
AGTAACATTATGAGGGAAGGGCTGGAAAATACAAAAGGTAGACATAGGAACCGAGAACACCACCCCTATGGAGCCAAG
CTATACATACTCTGTCTCTGGTTATCATAAATACATCTCCTATATTCAATGCTTGCTTAGAAAGGCATGATGTCCACG
GAGCAATTCAATTGTTCACTGTGATGGGTTTTTTTGTTTTCTCCTCATGGAATGCAACTTTTATTTAT

SEQ ID NO: 13 >NM_001353954.2 SCN1A [organism=Homo sapiens] [GenelD=6323]
[transcript=10]

ACCATAGAGTGAGGCGAGGATGAAGCCGAGAGGATACTGCAGAGGTCTCTGGTGCATGTGTGTATGTGTGCGTTTGTG
TGTGTTTGTGTGTCTGTGTGTTCTGCCCCAGTGAGACTGCAGCCCTTGTAAATACTTTGACACCTTTTGCAAGAAGGA
ATCTGAACAATTGCAACTGAAGGCACATTGTTATCATCTCGTCTTTGGGTGATGCTGTTCCTCACTGCAGATGGATAA
TTTTCCTTTTAATCAGGTTTGGGCAATTATGAATAAGGCTGCTGTATACATCCGTGTGCAGGATTTTGTGTGGACATA
AGTTTTCAACTCCTTTGGTTAAAT CCTAAGGAATTTCATATGCAGAATAAATGGTAATTAAAATGTGCAGCGATGACAA
GATGGAGCAAACAGTGCTTGTACCACCAGGACCTGACAGCTTCAACTTCTTCACCAGAGAATCTCTTGCGGCTATTGA
ANAGACGCATTGCAGAAGAAAAGGCAAAGAATCCCAAACCAGACAAAAANGATGACGACGAAAATGGCCCAAAGCCAAA
TAGTGACTTGGAAGCTGGAAAGAACCTTCCATTTATTTATGGAGACATT CCTCCAGAGATGGTGTCAGAGCCCCTGGA
GGACCTGGACCCCTACTATATCAATAAGAAAACTTTTATAGTATTGAATAAAGGGAAGGCCATCTTCCGGTTCAGTGC
CACCTCTGCCCTGTACATTTTAACTCCCTTCAATCCTCTTAGGAAAATAGCTATTAAGATTTTGGTACATTCATTATT
CAGCATGCTAATTATGTGCACTATTTTGACAAACTGTGTGTTTATGACAATGAGTAACCCTCCTGATTGGACAAAGAA
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TGTAGAATACACCTTCACAGGAATATATACTTTTGAATCACTTATAAAAATTATTGCAAGGGGATTCTGTTTAGAAGA
TTTTACTTTCCTTCGGGATCCATGGAACTGGCTCGATTTCACTGTCATTACATTTGCGTACGTCACAGAGTTTGTGGA
CCTGGGCAATGTCTCGGCATTGAGAACATTCAGAGTTCTCCGAGCATTGAAGACGATTTCAGTCATTCCAGGCCTGAA
ANCCATTGTGGGAGCCCTGATCCAGTCTGTGAAGAAGCTCTCAGATGTAATGATCCTGACTGTGTTCTGTCTGAGCGT
ATTTGCTCTAATTGGGCTGCAGCTGTTCATGGGCAACCTGAGGAATAAATGTATACAATGGCCTCCCACCAATGCTTC
CTTGGAGGAACATAGTATAGAAAAGAATATAACTGTGAATTATAATGGTACACTTATAAATGAAACTGTCTTTGAGTT
TGACTGGAAGTCATATATTCAAGATTCAAGATATCATTATTTCCTGGAGGGTTTTTTAGATGCACTACTATGTGGAAA
TAGCTCTGATGCAGGCCAATGTCCAGAGGGATATATGTGTGTGAAAGCTGGTAGAAATCCCAATTATGGCTACACAAG
CTTTGATACCTTCAGTTGGGCTTTTTTGTCCTTGTTTCGACTAATGACTCAGGACTTCTGGGAAAATCTTTATCAACT
GACATTACGTGCTGCTGGGAAAACGTACATGATATTTTTTGTATTGGTCATTTTCTTGGGCTCATTCTACCTAATAAA
TTTGATCCTGGCTGTGGTGGCCATGGCCTACGAGGAACAGAAT CAGGCCACCTTGGAAGAAGCAGAACAGAAAGAGGC
CGAATTTCAGCAGATGATTGAACAGCTTAAAAAGCAACAGGAGGCAGCTCAGGCAGCAACGGCAACTGCCTCAGAACA
TTCCAGAGAGCCCAGTGCAGCAGGCAGGCTCTCAGACAGCTCATCTGAAGCCTCTAAGTTGAGTTCCAAGAGTGCTAA
GGAAAGAAGAAATCGGAGGAAGAAAAGAAAACAGAAAGAGCAGTCTGGT GGGGAAGAGAAAGATGCGAGGATGAATTCCA
AAAATCTGAATCTGAGGACAGCAT CAGGAGGAAAGGTTTTCGCTTCTCCATTGAAGGGAACCGATTGACATATGAAAA
GAGGTACTCCTCCCCACACCAGTCTTTGTTGAGCATCCGTGGCTCCCTATTTTCACCAAGGCGAAATAGCAGAACAAG
CCTTTTCAGCTTTAGAGGGCGAGCAAAGGATGTGGGATCTGAGAACGACTTCGCAGATGATGAGCACAGCACCTTTGA
GGATAACGAGAGCCGTAGAGATTCCTTGTTTGTGCCCCGACGACACGGAGAGAGACGCAACAGCAACCTGAGTCAGAC
CAGTAGGTCATCCCGGATGCTGGCAGTGTTTCCAGCGAATGGGAAGATGCACAGCACTGTGGATTGCAATGGTGTGGT
TTCCTTGGTTGGTGGACCTT CAGTTCCTACATCGCCTGTTGGACAGCTTCTGCCAGAGGGAACAACCACTGAAACTGA
AATGAGAAAGAGAAGGTCAAGTTCTTTCCACGTTTCCATGGACTTTCTAGAAGATCCTTCCCAAAGGCAACGAGCAAT
GAGTATAGCCAGCATTCTAACAAATACAGTAGAAGAACTTGAAGAAT CCAGGCAGAAATGCCCACCCTGTTGGTATAA
ATTTTCCAACATATTCTTAATCTGGGACTGTTCTCCATATTGGTTAAAAGTGAAACATGTTGTCAACCTGGTTGTGAT
GGACCCATTTGTTGACCTGGCCATCACCATCTGTATTGTCTTAAATACTCTTTTCATGGCCATGGAGCACTATCCAAT
GACGGACCATTTCAATAATGTGCTTACAGTAGGAAACTTGGTTTTCACTGGGATCTTTACAGCAGAAATGTTTCTGAA
AATTATTGCCATGGATCCTTACTATTATTTCCAAGAAGGCTGGAATATCTTTGACGGTTTTATTGTGACGCTTAGCCT
GGTAGAACTTGGACTCGCCAATGTGGAAGGATTATCTGTTCTCCGTTCATTTCGATTGCTGCGAGTTTTCAAGTTGGC
AAAATCTTGGCCAACGTTAAATATGCTAATAAAGATCATCGGCAATTCCGTGGGGGCTCTGGGAAATTTAACCCTCGT
CTTGGCCATCATCGTCTTCATTTTTGCCGTGGTCGGCATGCAGCTCTTTGGTAAAAGCTACAAAGATTGTGTCTGCAA
GATCGCCAGTGATTGTCAACTCCCACGCTGGCACATGAATGACTTCTTCCACTCCTTCCTGATTGTGTTCCGCGTGCT
GTGTGGGGAGTGGATAGAGACCATGTGGGACTGTATGGAGGTTGCTGGTCAAGCCATGTGCCTTACTGTCTTCATGAT
GGTCATGGTGATTGGAAACCTAGTGGTCCTGAATCTCTTTCTGGCCTTGCTTCTGAGCTCATTTAGTGCAGACAACCT
TGCAGCCACTGATGATGATAATGAAATGAATAATCTCCAAATTGCTGTGGATAGGATGCACAAAGGAGTAGCTTATGT
GAAAAGAAAAATATATGAATTTATTCAACAGTCCTTCATTAGGAAACAAAAGATTTTAGATGAAATTAAACCACTTGA
TGATCTAAACAACAAGAAAGACAGTTGTATGTCCAATCATACAGCAGAAATTGGCGAAAGATCTTGACTATCTTAAAGA
TGTAAATGGAACTACAAGTGGTATAGGAACTGGCAGCAGTGTTGAAAAATACATTATTGATGAAAGTGATTACATGTC
ATTCATAAACAACCCCAGTCTTACTGTGACTGTACCAATTGCTGTAGGAGAATCTGACTTTGAAAATTTAAACACGGA
AGACTTTAGTAGTGAATCGGATCTGGAAGAAAGCAAAGAGAAACT GAATGAAAGCAGTAGCTCATCAGAAGGTAGCAC
TGTGGACATCGGCGCACCTGTAGAAGAACAGCCCGTAGTGGAACCTGAAGAAACTCTTGAACCAGAAGCTTGTTTCAC
TGAAGGCTGTGTACAAAGATTCAAGTGTTGTCAAATCAATGTGGAAGAAGGCAGAGGAAAACAATGGCTGGAACCTGAG
ANGGACGTGTTTCCGAATAGTTGAACATAACTGGTTTGAGACCTTCATTGTTTTCATGATTCTCCTTAGTAGTGGTGC
TCTGGCATTTGAAGATATATATATTGAT CAGCGAAAGACGATTAAGACGATGTTGGAATATGCTGACAAGGTTTTCAC
TTACATTTTCATTCTGGAAATGCTTCTAAAATGGGTGGCATATGGCTATCAAACATATTTCACCAATGCCTGGTGTTG
GCTGGACTTCTTAATTGTTGATGTTTCATTGGTCAGTTTAACAGCAAATGCCTTGGGTTACTCAGAACTTGGAGCCAT
CAAATCTCTCAGGACACTAAGAGCTCTGAGACCTCTAAGAGCCTTATCTCGATTTGAAGGGATGAGGGTGGTTGTGAA
TGCCCTTTTAGGAGCAATTCCATCCATCATGAATGTGCTTCTGGTTTGTCTTATATTCTGGCTAATTTTCAGCATCAT
GGGCGTAAATTTGTTTGCTGGCAAATTCTACCACTGTATTAACACCACAACTGGTGACAGGTTTGACATCGAAGACGT
GAATAATCATACTGATTGCCTAAAACTAATAGAAAGAAATGAGACTGCT CGATGGAAAAATGTGAAAGTAAACTTTGA
TAATGTAGGATTTGGGTATCTCTCTTTGCTTCAAGTTGCCACATTCAAAGGAT GGATGGATATAATGTATGCAGCAGT
TGATTCCAGAAATGTGGAACTCCAGCCTAAGTATGAAGAAAGTCTGTACATGTATCTTTACTTTGTTATTTTCATCAT
CTTTGGGTCCTTCTTCACCTTGAACCTGTTTATTGGTGTCATCATAGATAATTTCAACCAGCAGAAAAAGAAGTTTGG
AGGTCAAGACATCTTTATGACAGAAGAACAGAAGAAATACTATAATGCAATGAAAAAATTAGGAT CGAAAAAACCGCA
AANAGCCTATACCTCGACCAGGAAACAAATTTCAAGGAATGGTCTTTGACTTCGTAACCAGACAAGTTTTTGACATAAG
CATCATGATTCTCATCTGTCTTAACATGGTCACAATGATGGTGGAAACAGATGACCAGAGTGAATATGTGACTACCAT
TTTGTCACGCATCAATCTGGTGTTCATTGTGCTATTTACTGGAGAGTGTGTACTGAAACT CATCTCTCTACGCCATTA
TTATTTTACCATTGGATGGAATATTTTTGATTTTGTGGTTGTCATTCTCTCCATTGTAGGTATGTTTCTTGCCGAGCT
GATAGAAAAGTATTTCGTGTCCCCTACCCTGTTCCGAGTGATCCGTCTTGCTAGGATTGGCCGAATCCTACGTCTGAT
CAAAGGAGCAAAGGGGATCCGCACGCTGCTCTTTGCTTTGATGATGTCCCTTCCTGCGTTGTTTAACATCGGCCTCCT
ACTCTTCCTAGTCATGTTCATCTACGCCATCTTTGGGATGTCCAACTTTGCCTATGTTAAGAGGGAAGTTGGGATCGA
TGACATGTTCAACTTTGAGACCTTTGGCAACAGCATGATCTGCCTATTCCAAATTACAACCTCTGCTGGCTGGGATGG
ATTGCTAGCACCCATTCTCAACAGTAAGCCACCCGACTGTGACCCTAATAAAGTTAACCCTGGAAGCTCAGTTAAGGG
AGACTGTGGGAACCCATCTGTTGGAATTTTCTTTTTTGT CAGTTACATCATCATATCCTTCCTGGTTGTGGTGAACAT
GTACATCGCGGTCATCCTGGAGAACTTCAGTGTTGCTACTGAAGAAAGTGCAGAGCCTCTGAGTGAGGATGACTTTGA
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GATGTTCTATGAGGTTTGGCGAGAAGTTTGATCCCGATGCAACTCAGTTCATGGAATTTGAAAAATTATCTCAGTTTGC
AGCTGCGCTTGAACCGCCTCTCAATCTGCCACAACCAAACAAACTCCAGCTCATTGCCATGGATTTGCCCATGGTGAG
TGGTGACCGGATCCACTGTCTTGATATCTTATTTGCTTTTACAAAGCGGGTTCTAGGAGAGAGTGGAGAGATGGATGC
TCTACGAATACAGATGGAAGAGCGATTCATGGCTTCCAATCCTTCCAAGGTCTCCTATCAGCCAATCACTACTACTTT
AAAACGAAAACAAGAGGAAGTATCTGCTGTCATTATTCAGCGTGCTTACAGACGCCACCTTTTAAAGCGAACTGTAAA
ACAAGCTTCCTTTACGTACAATAAAAACAAAATCAAAGCGTGGGGCTAATCTTCTTATAAAAGAAGACATGATAATTGA
CAGAATAAATGAAAACTCTATTACAGAAAAAACTGATCTGACCATGTCCACTGCAGCTTGTCCACCTTCCTATGACCG
GGTGACAAAGCCAATTGTGGAAAAACATGAGCAAGAAGGCAAAGCGATGAAAAAGCCAAAGGCGGAAATAAATGAAAATANA
TAAAAATAATTGGGTGACAAATTGTTTACAGCCTGTGAAGGTGATGTATTTTTATCAACAGGACTCCTTTAGGAGGTC
AATGCCAAACTGACTGTTTTTACACAAATCTCCTTAAGGTCAGTGCCTACAATAAGACAGTGACCCCTTGTCAGCAAA
CTGTGACTCTGTGTAAAGGGGAGATGACCTTGACAGGAGGTTACTGTTCTCACTACCAGCTGACACTGCTGAAGATAA
GATGCACAATGGCTAGTCAGACTGTAGGGACCAGTTTCAAGGGGTGCAAACCTGTGATTTTGGGGTTGTTTAACATGA
AACACTTTAGTGTAGTAATTGTATCCACTGTTTGCATTTCAACTGCCACATTTGTCACATTTTTATGGAATCTGTTAG
TGGATTCATCTTTTTGTTAATCCATGTGTTTATTATATGTGACTATTTTTGTAAACGAAGTTTCTGTTGAGAAATAGG
CTAAGGACCTCTATAACAGGTATGCCACCTGGGGGGTATGGCAACCACATGGCCCTCCCAGCTACACAAAGTCGTGGT
TTGCATGAGGGCATGCTGCACTTAGAGATCATGCATGAGAAAAAGTCACAAGAAAAACAAATTCTTAAATTT CACCAT
ATTTCTGGGAGGGGTAATTGGGTGATAAGTGGAGGTGCTTTGTTGATCTTGTTTTGCGAAATCCAGCCCCTAGACCAA
GTAGATTATTTGTGGGTAGGCCAGTAAATCTTAGCAGGTGCAAACTTCATTCAAATGTTTGGAGT CATAAATGTTATG
TTTCTTTTTGTTGTATTAAAAAAAAAACCTGAATAGTGAATATTGCCCCTCACCCTCCACCGCCAGAAGACTGAATTG
ACCAAAATTACTCTTTATAAATTTCTGCTTTTTCCTGCACTTTGTTTAGCCATCTTCGGCTCTCAGCAAGGTTGACAC
TGTATATGTTAATGAAATGCTATTTATTATGTAAATAGTCATTTTACCCTGTGGTGCACGTTTGAGCAAACAAATAAT
GACCTAAGCACAGTATTTATTGCATCAAATATGTACCACAAGAAATGTAGAGTGCAAGCTTTACACAGGTAATAAAAT
GTATTCTGTACCATTTATAGATAGTTTGGATGCTATCAATGCATGTTTATATTACCATGCTGCTGTATCTGGTTTCTC
TCACTGCTCAGAATCTCATTTATGAGAAACCATATGTCAGTGGTAAAGT CAAGGAAATTGTTCAACAGATCTCATTTA
TTTAAGTCATTAAGCAATAGTTTGCAGCACTTTAACAGCTTTTTGGTTATTTTTACATTTTAAGTGGATAACATATGG
TATATAGCCAGACTGTACAGACATGTTTAAAAAAACACACTGCTTAACCTATTAAATATGTGTTTAGAATTTTATAAG
CAAATATAAATACTGTAAAAAGTCACTTTATTTTATTTTTCAGCATTATGTACATAAATATGAAGAGGCGAAATTATCTT
CAGGTTGATATCACAATCACTTTTCTTACTTTCTGTCCATAGTACTTTTTCATGAAAGAAATTTGCTAAATAAGACAT
GAAAACAAGACTGGGTAGTTGTAGATTTCTGCTTTTTAAATTACATTTGCTAATTTTAGATTATTTCACAATTTTAAG
GAGCAAAATAGGTTCACGATTCATATCCAAATTATGCTTTGCAATTGGAAAAGGGTTTAAAATTTTATTTATATTTCT
GGTAGTACCTGCACTAACTGAATTGAAGGTAGTGCTTATGTTATTTTTGTTCTTTTTTTCTGACTTCGGTTTATGTTT
TCATTTCTTTGGAGTAATGCTGCTCTAGATTGTTCTAAATAGAATGTGGGCTTCATAATTTTTTTTTCCACAAAAACA
GAGTAGTCAACTTATATAGT CAATTACATCAGGACATTTTGTGTTTCTTACAGAAGCAAACCATAGGCTCCTCTTTTC
CTTAAAACTACTTAGATAAACTGTATTCGTGAACTGCATGCTGCGAAAATGCTACTATTATGCTAAATAATGCTAACCA
ACATTTAAAATGTGCAAAACTAATAAAGATTACATTTTTTATTTTATTGTTTGCCCAGTCACTTTTTGTTAACAGAAT
ATTCTAATGATATGGAGATTTTTTACATTACAAATTGGGGGAGAAGGGGAGCGCGCGCGCACACACACACACACACAC
ACACACACACACACACACACAGAGGCATACCCACGTTGACAACAAAACCTAGGGTAGATATGTCACTGGAGGTAGGGG
GTAATGACCTCCCAGAATTACAAGCAGCAGGTGTGTTCTCTGTTAGGAGGAAGAACTGGTGTCAGAGGATAGCTAGTG
ATTCTAGGAGGAAGAGAAGTATGGAAGCCAGAGTGATGCGTGGATGACCCCTTGAGCTATGAAAAGAAACCCTTAAATC
ATCATTTAAAAATTTAGAATTGCCATGTGTGTAGGATACTGTGTTTGCTCCTCCAGAGCCACTCTCTCTGCTTCTGCA
TCATTCTGTGTGTCCCAGAAGGGTGACTTCTACACATTGCAAAAATGGGCTCTCCTACCTTTGAGCTCCCAATTGGTT
TGGCCAATGAGAAGCACCAGTGGGAAAGCACCAGAGAGAGAAGATTGACATAGGAATATTTCTTCTCCAATTCCTTCT
TTGCTGGGTTGGCACTGGACTCATTCCTCCCCGAAAAGT CATACTCCAATCAGACTGCCCCTCATACAACTGAAGCTA
CTTTCTCTGGGGTCAGGTAATCACTCCTCCCCTTGCTCCTTCAGGTCTGCTGCTGCATTGAGAGTGCTTTTGTATTCC
TTGTAGCTTTCTCCTAACATTGCTGACACTTTTGTAAATGTCCCCTTCATGAAATTCTTCTATATGCCTCATTTCAGC
ATGCCATCTGTCTCCTGCCTGGCTGACACAAGGTGATTCAACAGCTCATGAAAGT CAGCAGGAAGCAAAGATGTGCCT
TGCTTCAGCTTGGGGTCTTAATCTTGCTAACTTTTGCAGATAAAGAAAAACAGTAACTGGGGGAACCACAGTGAAGTC
CAGTGCAGAATTCACAGATATCATGGAAAGGTTACTCGGGTGGTCCAGATAGTAAAATTAACAGT CTAAATTAATCTA
TCTAAATTTCTGAGGAACGAGAAGCCTTCCCTTGTCATCAGGTGAAGCCAGAAGAGGGAATATAGCCTCAACCAGAAA
AGGGACAGTAATTAAAAGGCTTTTCCCATCCTTGTACAATGGACTGACTTTGCCTCTTCATAACATCACAATCCTAAA
GCAACACAACAATTAATTCTGATATATTAGTAGCTGAAAAAAATTCCCATTTCCAACTAAGGTAGGTCAGAATTATAG
GATAAACCCTGCAGACTTTTTATACTACCCATCCACGCCATTACTCACTGTTACCTTTCCAAATACAAAGAGAAGAAC
TGGTAAAACATAATCATATAAATCTCCATATTCATTTTGAAATATTTGGCATGATATTTTCTGTGCTAAAAAGTAATT
ATTCTTCAAAGAATGATGAGGTCATGTCAGTAAGACACAGGAACCAACTAGAAGGGGCTTCCCACTGGCCAAATCTGG
GGCAAGTTGAGCATCAAAATAAATGATAGTAAAAGATTATAATTCATTGAATAAGAAT CAGCAAATACATACTGATGT
AAGTAAATAAGGAAAAGTACAAATCTGTTTCTTGCAGTTGAATGTTAATTAACAATTGTAGAAGAAATAACGGAGTTA
GAAAAATCACTATTTGGCAATCACCCTAATGACAATTGATTCATACAAGAATCATCAATGAGTATTAAAACTCATGGG
TGAAAGTTTGATGAGGAATAGGGTATTTATAGCATCTTAAAGTATCTCTTCTCTATTAAGTAGAAAATTTAAACAGAA
GAAAGTATACTTTGGAGAAATACAGCAGACAATACCTTCAAAGATATCATCAATTATGAGACCAACTGATACTATGTG
CCTCCTGATAAGATATACTGAAAGGGCCACATTACTTCTTGGTACACAGTCAAAATTTTAAAACCAGAATCTAACTAC
ANGGAAAATCAAATTGAGGACACT CTATAAAATAAGTGCGACTGAACTCCTTAAAAATGTCAATGTCATGAAAGACAAA
GAAAGGCTAAAGAATTCCATGAGGTCAAAGAACTATGACAACTAAACACAATTCTGGATGGAATAT CAAATTAAAANA
TAACAGATAAATAATATTATTGGGAAAGTTGAATAAATTTGAATATGGACTGTTTATTAGTTATTAGTATTATAATAG
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TGTTAATTTTCCTAATTTTGTTAAGACTAGTGTGCCTGTTCCATGAAAATAGAAAATGTTCTTATTCTCTGAAAATGC
ATGCTAAAGTATTTAGGGGT GAATGCAACAATGTCTGCAGCTCATTCTTGAATCAGTTCAAAGAAAANATGAGTTACAT
TTATATATATATGTATGTAT GTAAACAGACATAGATAAAAGTATAGATGTGTGTGTGTCTTTAGAAAGGGGAGGATTT
TTTTTTTTTTTTTGCTGTGT GTTACTGAAGTGCCTATGTCTGCGTGTTCACACTATCATATTTTGTATGCCCTGGACT
TTATAATTTCTACCTTCAAAATTAGATCTACTGTTGGTAATTAATTCAATATATACTGGTTTTTTAACTACTATTCTC
ATTTCCTAGCAGTAATCTTCCTGAAAAGTCACAGAAATGATTACATTCCTTGTTCTTCATAATAATCACTGTTTAATT
AAAATAAGAATATTTTAGAAAAGATCTGCGGCATAGTGGTTAAGACCCCAGTATTTGATGCTAAACAGATCTGATTTG
GATAACAGAAGGTGGCACTTTGCTGTTTAAGCTGGGGACCAGACACTGTGGGCGTATAAATAGTAATTCCAAACACAGCT
CCACAGAGCAGCACCCTTATGACAAGGTTTTCATATGTCTATAGTTAAGCCAGAAAATTAAGAATAATGCCATAAATA
TTTATAAAGCTGAACATATCCAAGTTAAAGACCTTTATCCTGAAATTGTATCTTTTAGATTATTTTCTAAAGACTAAT
ACCATTTAATGTTTAAATGTTCTTTGGAAATGATGGTGAGAATACGTGATAATGGGTCATTGGTTTTAATATTTTATT
TAGCCAAGTGGAAAATTGGCAACCTGGTGTCGGTCCTCCCATTTGTATTTTACTGGTGCATGAAATCCAAAAGTCTAG
TAACCATTGGGACAGACAACTCTACTGCATAAGTTTGTATGTTTGTATATCTGTAT CACAAAGCCCAGACACTCGAAC
TATATAAACTTGTCGCACTAAAGACAGCAAATATGTCTGGTAATTGCATATTCTTCATGTGTGCACTGGAATTTCTTA
TTATATAAGAAAATAAATGTGTTTCTAAACCACCATGAATTGGGTACTGCTGATAGTACTATTCTTCCTGGCACATGG
AAATATCCCACTGAGGTTGT CAATCAATATTGATTTAATCAGTGTGGCAGCAAAGGCACTAGAGGAGGAAAATACTCT
AGACAATCAAGTATAGATGGGAAAATTGCATCACCAAGAAATTCTTAAAATCACAAGTGGATAATTTGCAATAT CAAT
TGATTTTACTCAACTGCTTGAGTCCTTTATCATTCCGTTAGAACACTCCTCATATTTGCAGATAACTCAGCCCCTCAC
CTCAGCAACAAGCAAGAGGACATCATTATAAACTTCCTCAATTTCTTTCCTATCCAGTGAAAAATATCTAAGTCCCTT
TTCCCTTCCCTTTTCCTTCCCTTCCCTTCCTTTTTCTTTCCTTCCATTCTCTTCCTTTTTCCTTCCTTTTTCTTTCCT
TCCATTCTCTTCCTTTTTCCTTCCTTTTTCTTACTTTACCTCCCCCTCCTACCTTTCCCTTTCTCCCTTCCTCCCTCT
CTCCCTTCCTTCCTCTCTCCCTCTCCTTCCTTCCTTCCTTCAATCCATACTTTTATATCTTTTCAGAGATCAATTTTT
CCCATTCATTTCTACATTCTCAGATACCTTGCTCCATGACTTGTTCTACTTCTCTTCTATCTTTATTCTTTCCCTCTT
GACTGATCCTTTTTGTCTGCCTTTGCATTTTCAAAATCAGTTTTTCTAATCTTAAAAAATAACTTTGCTCAACCCTGA
TGCATCTTTATTCACTGTGT CATTATCTCATTATTTTTAAAGGTTAGTTTCTAAAGCCAGGGCTCTATACTCACTACC
TTCACTCTTGGTTAAAATTAAAAGAAATATAGGTCCCAGTGATATTTATGGGAAAATTTGACTGTGAATAATCTTGTT
GATATAAACACTTTGGGTTTTCAAAATGTTATGCTAGCTGTTAACTTTCCCAGTAACATTATGAGGGAAGGGCTGGAA
AATACAAAAGGTAGACATAGGAACCGAGAACACCACCCCTATGGAGCCAAGCTATACATACTCTGTCTCTGGTTATCA
TAAATACATCTCCTATATTCAATGCTTGCTTAGAAAGGCATGATGTCCACGGAGCAATTCAATTGTTCACTGTGATGG
GITTTTTTTGTTTTCTCCTCATGGAATGCAACTTTTATTTAT

SEQ ID NO: 14 >NM_001165964.3 SCN1A [organism=Homo sapiens] [GenelD=6323]
[transcript=3]

ACCATAGAGTGAGGCGAGGATGAAGCCGAGAGGATACTGCAGAGGTCTCTGGTGCATGTGTGTATGTGTGCGTTTGTG
TGTGTTTGTGTGTCTGTGTGTTCTGCCCCAGTGAGACTGCAGCCCTTGTAAATACTTTGACACCTTTTGCAAGAAGGA
ATCTGAACAATTGCAACTGAAGGCACATTGTTATCATCTCGTCTTTGGGTGATGCTGTTCCTCACTGCAGATGGATAA
TTTTCCTTTTAATCAGGTTTGGGCAATTATGAATAAGGCTGCTGTATACATCCGTGTGCAGCGATTTTGTGTGGACATA
AGTTTTCAACTCCTTTGGTTAAAT CCTAAGGAATTTCATATGCAGAATAAATGGTAATTAAAATGTGCAGCGATGACAA
GATGGAGCAAACAGTGCTTGTACCACCAGGACCTGACAGCTTCAACTTCTTCACCAGAGAATCTCTTGCGGCTATTGA
ANAGACGCATTGCAGAAGAAAAGGCAAAGAATCCCAAACCAGACAAAAANGATGACGACGAAAATGGCCCAAAGCCAAA
TAGTGACTTGGAAGCTGGAAAGAACCTTCCATTTATTTATGGAGACATT CCTCCAGAGATGGTGTCAGAGCCCCTGGA
GGACCTGGACCCCTACTATATCAATAAGAAAACTTTTATAGTATTGAATAAAGGGAAGGCCATCTTCCGGTTCAGTGC
CACCTCTGCCCTGTACATTTTAACTCCCTTCAATCCTCTTAGGAAAATAGCTATTAAGATTTTGGTACATTCATTATT
CAGCATGCTAATTATGTGCACTATTTTGACAAACTGTGTGTTTATGACAATGAGTAACCCTCCTGATTGGACAAAGAA
TGTAGAATACACCTTCACAGGAATATATACTTTTGAATCACTTATAAAAATTATTGCAAGGGGATTCTGTTTAGAAGA
TTTTACTTTCCTTCGGGATCCATGGAACTGGCTCGATTTCACTGTCATTACATTTGCGTACGTCACAGAGTTTGTGGA
CCTGGGCAATGTCTCGGCATTGAGAACATTCAGAGTTCTCCGAGCATTGAAGACGATTTCAGTCATTCCAGGCCTGAA
ANCCATTGTGGGAGCCCTGATCCAGTCTGTGAAGAAGCTCTCAGATGTAATGATCCTGACTGTGTTCTGTCTGAGCGT
ATTTGCTCTAATTGGGCTGCAGCTGTTCATGGGCAACCTGAGGAATAAATGTATACAATGGCCTCCCACCAATGCTTC
CTTGGAGGAACATAGTATAGAAAAGAATATAACTGTGAATTATAATGGTACACTTATAAATGAAACTGTCTTTGAGTT
TGACTGGAAGTCATATATTCAAGATTCAAGATATCATTATTTCCTGGAGGGTTTTTTAGATGCACTACTATGTGGAAA
TAGCTCTGATGCAGGCCAATGTCCAGAGGGATATATGTGTGTGAAAGCTGGTAGAAATCCCAATTATGGCTACACAAG
CTTTGATACCTTCAGTTGGGCTTTTTTGTCCTTGTTTCGACTAATGACTCAGGACTTCTGGGAAAATCTTTATCAACT
GACATTACGTGCTGCTGGGAAAACGTACATGATATTTTTTGTATTGGTCATTTTCTTGGGCTCATTCTACCTAATAAA
TTTGATCCTGGCTGTGGTGGCCATGGCCTACGAGGAACAGAAT CAGGCCACCTTGGAAGAAGCAGAACAGAAAGAGGC
CGAATTTCAGCAGATGATTGAACAGCTTAAAAAGCAACAGGAGGCAGCTCAGCAGGCAGCAACGGCAACTGCCTCAGA
ACATTCCAGAGAGCCCAGTGCAGCAGGCAGGCTCTCAGACAGCTCATCTGAAGCCTCTAAGTTGAGTTCCAAGAGTGC
TAAGGAAAGAAGAAAT CGGAGGAAGAAAAGAAANCAGAAAGAGCAGT CTGCGTGGGGAAGAGAAAGATGAGGATGAATT
CCAAAANTCTGAATCTGAGGACAGCATCAGGAGGAAAGGTTTTCGCTTCTCCATTGAAGGGAACCGATTGACATATGA
AANGAGGTACTCCTCCCCACACCAGTCTTTGTTGAGCATCCGTGGCTCCCTATTTTCACCAAGGCGAAATAGCAGAAC
AAGCCTTTTCAGCTTTAGAGGGCGAGCAAAGGATGTGGGAT CTGAGAACGACTTCGCAGATGATGAGCACAGCACCTT
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TGAGGATAACGAGAGCCGTAGAGATTCCTTGTTTGTGCCCCGACGACACGGAGAGAGACGCAACAGCAACCTGAGTCA
GACCAGTAGGTCATCCCGGATGCTGGCAGTGTTTCCAGCGAATGGGAAGATGCACAGCACTGTGGATTGCAATGGTGT
GGTTTCCTTGGGAACAACCACTGAAACTGAAAT GAGAAAGAGAAGGTCAAGTTCTTTCCACGTTTCCATGGACTTTCT
AGAAGATCCTTCCCAAAGGCAACGAGCAATGAGTATAGCCAGCATTCTAACAAATACAGTAGAAGAACTTGAAGAATC
CAGGCAGAAATGCCCACCCTGTTGGTATAAATTTTCCAACATATTCTTAATCTGGGACTGTTCTCCATATTGGTTAAA
AGTGAAACATGTTGTCAACCTGGTTGTGATGGACCCATTTGTTGACCTGGCCATCACCATCTGTATTGTCTTAAATAC
TCTTTTCATGGCCATGGAGCACTATCCAATGACGGACCATTTCAATAATGTGCTTACAGTAGGAAACTTGGTTTTCAC
TGGGATCTTTACAGCAGAAATGTTTCTGAAAATTATTGCCATGGATCCTTACTATTATTTCCAAGAAGGCTGGAATAT
CTTTGACGGTTTTATTGTGACGCTTAGCCTGGTAGAACTTGGACTCGCCAATGTGGAAGGATTATCTGTTCTCCGTTC
ATTTCGATTGCTGCGAGTTTTCAAGTTGGCAAAATCTTGGCCAACGTTAAATATGCTAATAAAGATCATCGGCAATTC
CGTGGGGGCTCTGGGAAATTTAACCCTCGTCTTGGCCATCATCGTCTTCATTTTTGCCGTGGTCGGCATGCAGCTCTT
TGGTAAAAGCTACAAAGATTGTGTCTGCAAGATCGCCAGTGATTGTCAACTCCCACGCTGGCACATGAATGACTTCTT
CCACTCCTTCCTGATTGTGTTCCGCGTGCTGTGTGGGGAGT GGATAGAGACCATGTGGGACTGTATGGAGGTTGCT GG
TCAAGCCATGTGCCTTACTGTCTTCATGATGGTCATGGTGATTGGAAACCTAGTGGTCCTGAATCTCTTTCTGGCCTT
GCTTCTGAGCTCATTTAGTGCAGACAACCTTGCAGCCACTGATGATGATAATGAAATGAATAATCTCCAAATTGCTGT
GGATAGGATGCACAAAGGAGTAGCTTATGTGAAAAGAAAAATATATGAATTTATTCAACAGTCCTTCATTAGGAAACA
AAAGATTTTAGATGAAATTAAACCACTTGATGATCTAAACAACAAGAAAGACAGTTGTATGTCCAATCATACAGCAGA
AATTGGGAAAGATCTTGACTATCTTAAAGATGTAAATGCGAACTACAAGTGGTATAGGAACTGGCAGCAGTGTTGAAAA
ATACATTATTGATGAAAGTGATTACATGTCATTCATAAACAACCCCAGTCTTACTGTGACTGTACCAATTGCTGTAGG
AGAATCTGACTTTGAAAATTTAAACACGGAAGACTTTAGTAGTGAATCGGATCTGGAAGAAAGCAAAGAGAAACTGAA
TGAAAGCAGTAGCTCATCAGAAGGTAGCACTGTGGACATCGGCGCACCTGTAGAAGAACAGCCCGTAGTGGAACCTGA
AGAAACTCTTGAACCAGAAGCTTGTTTCACTGAAGGCTGTGTACAAAGATTCAAGTGTTGTCAAATCAATGTGGAAGA
AGGCAGAGGAAAACAATGGT GGAACCTGAGAAGGACGTGTTTCCGAATAGTTGAACATAACTGGTTTGAGACCTTCAT
TGTTTTCATGATTCTCCTTAGTAGTGGTGCTCTGGCATTTGAAGATATATATATTGATCAGCGAAAGACGATTAAGAC
GATGTTGGAATATGCTGACAAGGTTTTCACTTACATTTTCATTCTGGAAATGCTTCTAAAATGGGTGGCATATGGCTA
TCAAACATATTTCACCAATGCCTGGTGTTGGCTGGACTTCTTAATTGTTGATGTTTCATTGGTCAGTTTAACAGCAAA
TGCCTTGGGTTACTCAGAACTTGGAGCCATCAAATCTCTCAGGACACTAAGAGCTCTGAGACCTCTAAGAGCCTTATC
TCGATTTGAAGGGATGAGGGTGGTTGTGAATGCCCTTTTAGGAGCAATTCCATCCATCATGAATGTGCTTCTGGTTTG
TCTTATATTCTGGCTAATTTTCAGCATCATGGGCGTAAATTTGTTTGCTGGCAAATTCTACCACTGTATTAACACCAC
ANCTGGTGACAGGTTTGACATCGAAGACGTGAATAATCATACTGATTGCCTAAAACTAATAGAAAGAAATGAGACTGC
TCGATGGAAAAATGTGAAAGTAAACTTTGATAATGTAGCGATTTGGGTATCTCTCTTTGCTTCAAGTTGCCACATTCAA
AGGATGGATGGATATAATGTATGCAGCAGTTGATTCCAGAAATGTGGAACTCCAGCCTAAGTATGAAGAAAGTCTGTA
CATGTATCTTTACTTTGTTATTTTCATCATCTTTGGGTCCTTCTTCACCTTGAACCTGTTTATTGGTGTCATCATAGA
TAATTTCAACCAGCAGAAAAAGAAGTTTGGAGGTCAAGACATCTTTATGACAGAAGAACAGAAGAAATACTATAATGC
AATGAAAAAATTAGGATCGAAAAAACCGCAAAAGCCTATACCTCGACCAGGAAACAAATTTCAAGGAATGGTCTTTGA
CTTCGTAACCAGACAAGTTTTTGACATAAGCATCATGATTCTCATCTGTCTTAACATGGTCACAATGCGATGGTGGAAAC
AGATGACCAGAGTGAATATGTGACTACCATTTTGTCACGCATCAATCTGGTGTTCATTGTGCTATTTACTGGAGAGTG
TGTACTGAAACTCATCTCTCTACGCCATTATTATTTTACCATTGGATGGAATATTTTTGATTTTGTGGTTGTCATTCT
CTCCATTGTAGGTATGTTTCTTGCCGAGCTGATAGAAAAGTATTTCGTGTCCCCTACCCTGTTCCGAGTGATCCGTCT
TGCTAGGATTGGCCGAATCCTACGTCTGATCAAAGGAGCAAAGGGGATCCGCACGCTGCTCTTTGCTTTGATGATGTC
CCTTCCTGCGTTGTTTAACATCGGCCTCCTACTCTTCCTAGTCATGTTCATCTACGCCATCTTTGGGATGTCCAACTT
TGCCTATGTTAAGAGGGAAGTTGGGATCGATGACATGTTCAACTTTGAGACCTTTGGCAACAGCATGATCTGCCTATT
CCAAATTACAACCTCTGCTGGCTGGGATGGATTGCTAGCACCCATTCTCAACAGTAAGCCACCCGACTGTGACCCTAA
TAAAGTTAACCCTGGAAGCT CAGTTAAGGGAGACTGTGGGAACCCATCTGTTGGAATTTTCTTTTTTGTCAGTTACAT
CATCATATCCTTCCTGGTTGTGGTGAACATGTACATCGCGGTCATCCTGGAGAACTTCAGTGTTGCTACTGAAGAAAG
TGCAGAGCCTCTGAGTGAGGATGACTTTGAGATGTTCTATGAGGTTTGGGAGAAGTTTGATCCCGATGCAACTCAGTT
CATGGAATTTGAAAAATTATCTCAGTTTGCAGCTGCGCTTGAACCGCCTCTCAATCTGCCACAACCAAACAAACTCCA
GCTCATTGCCATGGATTTGCCCATGGTGAGTGGTGACCGGATCCACTGTCTTGATATCTTATTTGCTTTTACAAAGCG
GGTTCTAGGAGAGAGT GGAGAGATGGATGCTCTACGAATACAGATGGAAGAGCGATTCATGGCTTCCAATCCTTCCAA
GGTCTCCTATCAGCCAATCACTACTACTTTAAAACGAAANACAAGAGGAAGTATCTGCTGTCATTATTCAGCGTGCTTA
CAGACGCCACCTTTTAAAGCGAACTGTAAAACAAGCTTCCTTTACGTACAATAAAAACAAAATCAAAGGTGGGGCTAA
TCTTCTTATAAAAGAAGACATGATAATT GACAGAATAAATGAAAACTCTATTACAGAAAAAACTGATCTGACCATGTC
CACTGCAGCTTGTCCACCTTCCTATGACCGGGTGACAAAGCCAATTGTGGAAAAACAT GAGCAAGAAGGCAAAGATGA
AAAAGCCAAAGGGAAATAAATGAAAATAAATAAAAATAATTGGGTGACAAATTGTTTACAGCCTGTGAAGGTGATGTA
TTTTTATCAACAGGACTCCTTTAGGAGGTCAATGCCAAACTGACTGTTTTTACACAAATCTCCTTAAGGTCAGTGCCT
ACAATAAGACAGTGACCCCTTGTCAGCAAACTGTGACTCTGTGTAAAGGGGAGATGACCTTGACAGCGAGGTTACTGTT
CTCACTACCAGCTGACACTGCTGAAGATAAGAT GCACAATGGCTAGTCAGACTGTAGGGACCAGTTTCAAGGGGTGCA
AACCTGTGATTTTGGGGTTGTTTAACATGAAACACTTTAGTGTAGTAATTGTATCCACTGTTTGCATTTCAACTGCCA
CATTTGTCACATTTTTATGGAATCTGTTAGTGGATTCATCTTTTTGTTAATCCATGTGTTTATTATATGTGACTATTT
TTGTAAACGAAGTTTCTGTT GAGAAATAGGCTAAGGACCTCTATAACAGGTATGCCACCTGGGGGGTATGGCAACCAC
ATGGCCCTCCCAGCTACACAAAGTCGTGGTTTGCATGAGGGCATGCTGCACTTAGAGATCATGCATGAGAAAAAGTCA
CAAGAAAAACAAATTCTTAAATTTCACCATATTTCTGGGAGGGGTAATTGGCTGATAAGTGGAGGTGCTTTGTTGATC
TTGTTTTGCGAAATCCAGCCCCTAGACCAAGTAGATTATTTGTGGGTAGGCCAGTAAATCTTAGCAGGTGCAAACTTC
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ATTCAAATGTTTGGAGTCATAAATGTTATGTTTCTTTTTGTTGTATTAAAAAAAAAANCCTGAATAGTGAATATTGCCC
CTCACCCTCCACCGCCAGAAGACTGAATTGACCAAAATTACTCTTTATAAATTTCTGCTTTTTCCTGCACTTTGTTTA
GCCATCTTCGGCTCTCAGCAAGGTTGACACTGTATATGTTAATGAAATGCTATTTATTATGTAAATAGTCATTTTACC
CTGTGGTGCACGTTTGAGCAAACAAATAATGACCTAAGCACAGTATTTATTGCATCAAATATGTACCACAAGAAATGT
AGAGTGCAAGCTTTACACAGGTAATAAAATGTATTCTGTACCATTTATAGATAGTTTGGATGCTATCAATGCATGTTT
ATATTACCATGCTGCTGTATCTGGTTTCTCTCACTGCTCAGAATCTCATTTATGAGAAACCATATGTCAGTGGTAAAG
TCAAGGAAATTGTTCAACAGATCTCATTTATTTAAGT CATTAAGCAATAGTTTGCAGCACTTTAACAGCTTTTTGGTT
ATTTTTACATTTTAAGTGGATAACATATGGTATATAGCCAGACTGTACAGACATGTTTAAAAAAACACACTGCTTAAC
CTATTAAATATGTGTTTAGAATTTTATAAGCAAATATAAATACTGTAAAAAGT CACTTTATTTTATTTTTCAGCATTA
TGTACATAAATATGAAGAGGAAATTATCTTCAGGTTGATATCACAATCACTTTTCTTACTTTCTGTCCATAGTACTTT
TTCATGAAAGAAATTTGCTAAATAAGACATGAAAACAAGACTGGGTAGTTGTAGATTTCTGCTTTTTAAATTACATTT
GCTAATTTTAGATTATTTCACAATTTTAAGGAGCAAAATAGGTTCACGATTCATATCCAAATTATGCTTTGCAATTGG
AAAAGGGTTTAAAATTTTAT TTATATTTCTGGTAGTACCTGCACTAACTGAATTGAAGGTAGTGCTTATGTTATTTTT
GITTCTTTTTTTCTGACTTCGGTTTATGTTTTCATTTCTTTGGAGTAATGCTGCTCTAGATTGTTCTAAATAGAATGTG
GGCTTCATAATTTTTTTTTCCACAAAAACAGAGTAGT CAACTTATATAGTCAATTACATCAGGACATTTTGTGTTTCT
TACAGAAGCAAACCATAGGCTCCTCTTTTCCTTAAAACTACTTAGATAAACTGTATTCGTGAACTGCATGCTGGAAAA
TGCTACTATTATGCTAAATAATGCTAACCAACATTTAAAATGTGCAAAACTAATAAAGATTACATTTTTTATTTTATT
GTTTGCCCAGTCACTTTTTGTTAACAGAATATT CTAATGATATGGAGATTTTTTACATTACAAATT GGGGGAGAAGGG
GAGCGCGCGCGCACACACACACACACACACACACACACACACACACACACAGAGGCATACCCACGTTGACAACAAAAC
CTAGGGTAGATATGTCACTGGAGGTAGGGGGTAATGACCTCCCAGAATTACAAGCAGCAGGTGTGTTCTCTGTTAGGA
GGAAGAACTGGTGTCAGAGGATAGCTAGTGATTCTAGGAGGAAGAGAAGTATGGAAGCCAGAGTGATGGTGGATGACC
CCTTGAGCTATGAAAAGAAACCCTTAAATCATCATTTAAAAATTTAGAATTGCCATGTGTGTAGGATACTGTGTTTGC
TCCTCCAGAGCCACTCTCTCTGCTTCTGCATCATTCTGTGTGT CCCAGAAGGGTGACTTCTACACATTGCAAAAATGG
GCTCTCCTACCTTTGAGCTCCCAATTGGTTTGGCCAATGAGAAGCACCAGTGGGAAAGCACCAGAGAGAGAAGATTGA
CATAGGAATATTTCTTCTCCAATTCCTTCTTTGCTGGGTTGGCACTGGACTCATTCCTCCCCGAAAAGTCATACTCCA
ATCAGACTGCCCCTCATACAACTGAAGCTACTTTCTCTGGGGTCAGGTAATCACTCCTCCCCTTGCTCCTTCAGGTCT
GCTGCTGCATTGAGAGTGCTTTTGTATTCCTTGTAGCTTTCTCCTAACATTGCTGACACTTTTGTAAATGTCCCCTTC
ATGAAATTCTTCTATATGCCTCATTTCAGCATGCCATCTGTCTCCTGCCTGGCTGACACAAGGTGATTCAACAGCTCA
TGAAAGTCAGCAGGAAGCAAAGATGTGCCTTGCTTCAGCTTGGGGTCTTAATCTTGCTAACTTTTGCAGATAAAGAAA
ANACAGTAACTGGGGGAACCACAGTGAAGTCCAGTGCAGAATTCACAGATATCATGGAAAGGTTACTCGGGTGGTCCAG
ATAGTAAAATTAACAGTCTAAATTAATCTATCTAAATTTCTGAGGAACGAGAAGCCTTCCCTTGTCATCAGGTGAAGC
CAGAAGAGGGAATATAGCCTCAACCAGAAAAGGGACAGTAATTAAAAGGCTTTTCCCATCCTTGTACAATGGACTGAC
TTTGCCTCTTCATAACATCACAATCCTAAAGCAACACAACAATTAATTCTGATATATTAGTAGCTGAAAAAAATTCCC
ATTTCCAACTAAGGTAGGTCAGAATTATAGGATAAACCCTGCAGACTTTTTATACTACCCATCCACGCCATTACTCAC
TGTTACCTTTCCAAATACAAAGAGAAGAACTGGTAAAACATAATCATATAAATCTCCATATTCATTTTGAAATATTTG
GCATGATATTTTCTGTGCTAAAAAGTAATTATTCTTCAAAGAATGATGAGGTCATGTCAGTAAGACACAGGAACCAAC
TAGAAGGGGCTTCCCACTGGCCAAATCTGGGGCAAGTTGAGCATCAAAATAAATGATAGTAAAAGATTATAATTCATT
GAATAAGAATCAGCAAATACATACTGATGTAAGTAAATAAGGAAAAGTACAAATCTGTTTCTTGCAGTTGAATGTTAA
TTAACAATTGTAGAAGAAATAACGGAGTTAGAAAAATCACTATTTGGCAATCACCCTAATGACAATTGATTCATACAA
GAATCATCAATGAGTATTAAAACTCATGGGTGAAAGTTTGATGAGGAATAGGGTATTTATAGCATCTTAAAGTATCTC
TTCTCTATTAAGTAGAAAATTTAAACAGAAGAAAGTATACTTTGGAGAAATACAGCAGACAATACCTTCAAAGATATC
ATCAATTATGAGACCAACTGATACTATGTGCCTCCTGATAAGATATACTGAAAGGGCCACATTACTTCTTGGTACACA
GTCAAAATTTTAAAACCAGAATCTAACTACAAGGAAAATCAAATTGAGGACACTCTATAAAATAAGTGGACTGAACTC
CTTAAAAATGTCAATGTCATGAAAGACAAAGAAAGGCTAAAGAATTCCATGAGGT CAAAGAACTATGACAACTAAACA
CAATTCTGGATGGAATATCAAATTAAAAAATAACAGATAAATAATATTATTGGGAAAGTTGAATAAATTTGAATAT GG
ACTGTTTATTAGTTATTAGTATTATAATAGTGTTAATTTTCCTAATTTTGTTAAGACTAGTGTGCCTGTTCCATGAAA
ATAGAAAATGTTCTTATTCTCTGAAAATGCATGCTAAAGTATTTAGGGGTGAATGCAACAATGTCTGCAGCTCATTCT
TGAATCAGTTCAAAGAAAAATGAGTTACATTTATATATATATGTATGTATGTAAACAGACATAGATAAAAGTATAGAT
GTGTGTGTGTCTTTAGAAAGGGGAGGATTTTTTTTTTTTTTTTGCTGTGTGTTACTGAAGTGCCTATGTCTGCGTGTT
CACACTATCATATTTTGTATGCCCTGGACTTTATAATTTCTACCTTCAAAATTAGATCTACTGTTGGTAATTAATTCA
ATATATACTGGTTTTTTAACTACTATTCTCATTTCCTAGCAGTAATCTTCCTGAAAAGTCACAGAAATGATTACATTC
CTTGTTCTTCATAATAATCACTGTTTAATTAAAATAAGAATATTTTAGAAAAGATCTGCGGCATAGTGGTTAAGACCC
CAGTATTTGATGCTAAACAGATCTGATTTGGATAACAGAAGGTGGCACTTTGCTGTTTAAGCTGGGGACCAGACACTG
TGGGTATAAATAGTAATTCCAAACACAGCTCCACAGAGCAGCACCCTTATGACAAGGTTTTCATATGTCTATAGTTAA
GCCAGAAAATTAAGAATAATGCCATAAATATTTATAAAGCTGAACATATCCAAGTTAAAGACCTTTATCCTGAAATTG
TATCTTTTAGATTATTTTCTAAAGACTAATACCATTTAATGTTTAAATGTTCTTTGGAAATGATGGTGAGAATACGTG
ATAATGGGTCATTGGTTTTAATATTTTATTTAGCCAAGTGGAAAATTGGCAACCTGGTGTCGGTCCTCCCATTTGTAT
TTTACTGGTGCATGAAATCCAAAAGT CTAGTAACCATTGGGACAGACAACTCTACTGCATAAGTTTGTATGTTTGTAT
ATCTGTATCACAAAGCCCAGACACTCGAACTATATAAACTTGTCGCACTAAAGACAGCAAATATGTCTGGTAATTGCA
TATTCTTCATGTGTGCACTGGAATTTCTTATTATATAAGAAAATAAATGTGTTTCTAAACCACCATGAATTGGGTACT
GCTGATAGTACTATTCTTCCTGGCACATGGAAATATCCCACTGAGGTTGTCAATCAATATTGATTTAATCAGTGTGGC
AGCAAAGGCACTAGAGGAGGAAAATACTCTAGACAATCAAGTATAGATGGGAAAATTGCATCACCAAGAAATTCTTAA
AATCACAAGTGGATAATTTGCAATATCAATTGATTTTACTCAACTGCTTGAGTCCTTTATCATTCCGTTAGAACACTC
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CTCATATTTGCAGATAACTCAGCCCCTCACCTCAGCAACAAGCAAGAGGACATCATTATAAACTTCCTCAATTTCTTT
CCTATCCAGTGAAAAATATCTAAGTCCCTTTTCCCTTCCCTTTTCCTTCCCTTCCCTTCCTTTTTCTTTCCTTCCATT
CTCTTCCTTTTTCCTTCCTTTTTCTTTCCTTCCATTCTCTTCCTTTTTCCTTCCTTTTTCTTACTTTACCTCCCCCTC
CTACCTTTCCCTTTCTCCCTTCCTCCCTCTCTCCCTTCCTTCCTCTCTCCCTCTCCTTCCTTCCTTCCTTCAATCCAT
ACTTTTATATCTTTTCAGAGATCAATTTTTCCCATTCATTTCTACATTCTCAGATACCTTGCTCCATGACTTGTTCTA
CTTCTCTTCTATCTTTATTCTTTCCCTCTTGACTGATCCTTTTTGTCTGCCTTTGCATTTTCAAAATCAGTTTTTCTA
ATCTTAAAAAATAACTTTGCTCAACCCTGATGCATCTTTATTCACTGTGTCATTATCTCATTATTTTTAAAGGTTAGT
TTCTAAAGCCAGGGCTCTATACTCACTACCTTCACTCTTGGTTAAAATTAAAAGAAATATAGGTCCCAGTGATATTTA
TGGGAAAATTTGACTGTGAATAATCTTGTTGATATAAACACTTTGGGTTTTCAAAATGTTATGCTAGCTGTTAACTTT
CCCAGTAACATTATGAGGGAAGGGCTGGAAAATACAAAAGGTAGACATAGGAACCGAGAACACCACCCCTATGGAGCC
AAGCTATACATACTCTGTCTCTGGTTATCATAAATACATCTCCTATATTCAATGCTTGCTTAGAAAGGCATGATGTCC
ACGGAGCAATTCAATTGTTCACTGTGATGGGTTTTTTTGTTTTCTCCTCATGGAATGCAACTTTTATTTAT

SEQ ID NO: 15 >NM_001353952.2 SCN1A [organism=Homo sapiens] [GenelD=6323]
[transcript=9]

ACCATAGAGTGAGGCGAGGATGAAGCCGAGAGGATACTGCAGAGGTCTCTGGTGCATGTGTGTATGTGTGCGTTTGTG
TGTGTTTGTGTGTCTGTGTGTTCTGCCCCAGTGAGACTGCAGCCCTTGTAAATACTTTGACACCTTTTGCAAGAAGGA
ATCTGAACAATTGCAACTGAAGGCACATTGTTATCATCTCGTCTTTGGGTGATGCTGTTCCTCACTGCAGATGGATAA
TTTTCCTTTTAATCAGGTTTGGGCAATTATGAATAAGGCTGCTGTATACATCCGTGTGCAGCGATTTTGTGTGGACATA
AGTTTTCAACTCCTTTGGTTAAAT CCTAAGGAATTTCATATGCAGAATAAATGGTAATTAAAATGTGCAGCGATGACAA
GATGGAGCAAACAGTGCTTGTACCACCAGGACCTGACAGCTTCAACTTCTTCACCAGAGAATCTCTTGCGGCTATTGA
ANAGACGCATTGCAGAAGAAAAGGCAAAGAATCCCAAACCAGACAAAAANGATGACGACGAAAATGGCCCAAAGCCAAA
TAGTGACTTGGAAGCTGGAAAGAACCTTCCATTTATTTATGGAGACATT CCTCCAGAGATGGTGTCAGAGCCCCTGGA
GGACCTGGACCCCTACTATATCAATAAGAAAACTTTTATAGTATTGAATAAAGGGAAGGCCATCTTCCGGTTCAGTGC
CACCTCTGCCCTGTACATTTTAACTCCCTTCAATCCTCTTAGGAAAATAGCTATTAAGATTTTGGTACATTCATTATT
CAGCATGCTAATTATGTGCACTATTTTGACAAACTGTGTGTTTATGACAATGAGTAACCCTCCTGATTGGACAAAGAA
TGTAGAATACACCTTCACAGGAATATATACTTTTGAATCACTTATAAAAATTATTGCAAGGGGATTCTGTTTAGAAGA
TTTTACTTTCCTTCGGGATCCATGGAACTGGCTCGATTTCACTGTCATTACATTTGCGTACGTCACAGAGTTTGTGGA
CCTGGGCAATGTCTCGGCATTGAGAACATTCAGAGTTCTCCGAGCATTGAAGACGATTTCAGTCATTCCAGGCCTGAA
ANCCATTGTGGGAGCCCTGATCCAGTCTGTGAAGAAGCTCTCAGATGTAATGATCCTGACTGTGTTCTGTCTGAGCGT
ATTTGCTCTAATTGGGCTGCAGCTGTTCATGGGCAACCTGAGGAATAAATGTATACAATGGCCTCCCACCAATGCTTC
CTTGGAGGAACATAGTATAGAAAAGAATATAACTGTGAATTATAATGGTACACTTATAAATGAAACTGTCTTTGAGTT
TGACTGGAAGTCATATATTCAAGATTCAAGATATCATTATTTCCTGGAGGGTTTTTTAGATGCACTACTATGTGGAAA
TAGCTCTGATGCAGGCCAATGTCCAGAGGGATATATGTGTGTGAAAGCTGGTAGAAATCCCAATTATGGCTACACAAG
CTTTGATACCTTCAGTTGGGCTTTTTTGTCCTTGTTTCGACTAATGACTCAGGACTTCTGGGAAAATCTTTATCAACT
GACATTACGTGCTGCTGGGAAAACGTACATGATATTTTTTGTATTGGTCATTTTCTTGGGCTCATTCTACCTAATAAA
TTTGATCCTGGCTGTGGTGGCCATGGCCTACGAGGAACAGAAT CAGGCCACCTTGGAAGAAGCAGAACAGAAAGAGGC
CGAATTTCAGCAGATGATTGAACAGCTTAAAAAGCAACAGGAGGCAGCTCAGCAGGCAGCAACGGCAACTGCCTCAGA
ACATTCCAGAGAGCCCAGTGCAGCAGGCAGGCTCTCAGACAGCTCATCTGAAGCCTCTAAGTTGAGTTCCAAGAGTGC
TAAGGAAAGAAGAAAT CGGAGGAAGAAAAGAAANCAGAAAGAGCAGT CTGCGTGGGGAAGAGAAAGATGAGGATGAATT
CCAAAANTCTGAATCTGAGGACAGCATCAGGAGGAAAGGTTTTCGCTTCTCCATTGAAGGGAACCGATTGACATATGA
AANGAGGTACTCCTCCCCACACCAGTCTTTGTTGAGCATCCGTGGCTCCCTATTTTCACCAAGGCGAAATAGCAGAAC
AAGCCTTTTCAGCTTTAGAGGGCGAGCAAAGGATGTGGGAT CTGAGAACGACTTCGCAGATGATGAGCACAGCACCTT
TGAGGATAACGAGAGCCGTAGAGATTCCTTGTTTGTGCCCCGACGACACGGAGAGAGACGCAACAGCAACCTGAGTCA
GACCAGTAGGTCATCCCGGATGCTGGCAGTGTTTCCAGCGAATGGGAAGATGCACAGCACTGTGGATTGCAATGGTGT
GGTTTCCTTGGTTGGTGGACCTTCAGTTCCTACATCGCCTGTTGGACAGCTTCTGCCAGAGGGAACAACCACTGAAAC
TGAAATGAGAAAGAGAAGGT CAAGTTCTTTCCACGTTTCCATGGACTTTCTAGAAGATCCTTCCCAAAGGCAACGAGC
AATGAGTATAGCCAGCATTCTAACAAATACAGTAGAAGAACTTGAAGAATCCAGGCAGAAATGCCCACCCTGTTGGTA
TAAATTTTCCAACATATTCTTAATCTGGGACTGTTCTCCATATTGGTTAAAAGTGAAACATGTTGTCAACCTGGTTGT
GATGGACCCATTTGTTGACCTGGCCATCACCATCTGTATTGTCTTAAATACTCTTTTCATGGCCATGGAGCACTATCC
AATGACGGACCATTTCAATAATGTGCTTACAGTAGGAAACTTGGTTTTCACTGGGATCTTTACAGCAGAAATGTTTCT
GAAAATTATTGCCATGGATCCTTACTATTATTT CCAAGAAGGCTGGAATATCTTTGACGGTTTTATTGTGACGCTTAG
CCTGGTAGAACTTGGACTCGCCAATGTGGAAGGATTATCTGTTCTCCGTTCATTTCGATTGCTGCGAGTTTTCAAGTT
GGCAAAATCTTGGCCAACGTTAAATATGCTAATAAAGATCATCGGCAATTCCGTGGGGGCTCTGGGAAATTTAACCCT
CGTCTTGGCCATCATCGTCTTCATTTTTGCCGTGGTCGGCATGCAGCTCTTTGGTAAAAGCTACAAAGATTGTGTCTG
CAAGATCGCCAGTGATTGTCAACTCCCACGCTGGCACATGAATGACTTCTTCCACTCCTTCCTGATTGTGTTCCGCGT
GCTGTGTGGGGAGTGGATAGAGACCATGTGGGACTGTATGGAGGTTGCTGGTCAAGCCATGTGCCTTACTGTCTTCAT
GATGGTCATGGTGATTGGAAACCTAGTGGTCCTGAATCTCTTTCTGGCCTTGCTTCTGAGCTCATTTAGTGCAGACAA
CCTTGCAGCCACTGATGATGATAATGAAATGAATAATCTCCAAATTGCTGTGGATAGGAT GCACAAAGGAGTAGCTTA
TGTGAAAAGAAAAATATATGAATTTATTCAACAGTCCTTCATTAGGAAACAAAAGATTTTAGATGAAATTAAACCACT
TGATGATCTAAACAACAAGAAAGACAGTTGTATGTCCAATCATACAGCAGAAATTGGGAAAGATCTTGACTATCTTAA
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AGATGTAAATGGAACTACAAGTGGTATAGGAACTGGCAGCAGTGTTGAAAAATACATTATTGATGAAAGTGATTACAT
GTCATTCATAAACAACCCCAGTCTTACTGTGACTGTACCAATTGCTGTAGGAGAATCTGACTTTGAAAATTTAAACAC
GGAAGACTTTAGTAGTGAAT CGGATCTGGAAGAAAGCAAAGAGAAACTGCGAATGAAAGCAGTAGCT CATCAGAAGGTAG
CACTGTGGACATCGGCGCACCTGTAGAAGAACAGCCCGTAGTGGAACCTGAAGAAACTCTTGAACCAGAAGCTTGTTT
CACTGAAGGCTGTGTACAAAGATTCAAGTGTTGTCAAATCAATGTGGAAGAAGGCAGAGGAAAACAATGGTGGAACCT
GAGAAGGACGTGTTTCCGAATAGTTGAACATAACTGGTTTGAGACCTTCATTGTTTTCATGATTCTCCTTAGTAGTGG
TGCTCTGGCATTTGAAGATATATATATTGAT CAGCGAAAGACGATTAAGACGATGTTGGAATATGCTGACAAGGTTTT
CACTTACATTTTCATTCTGGAAATGCTTCTAAAATGGGTGGCATATGGCTATCAAACATATTTCACCAATGCCTGGTG
TTGGCTGGACTTCTTAATTGTTGATGTTTCATTGGTCAGTTTAACAGCAAATGCCTTGGGTTACTCAGAACTTGGAGC
CATCAAATCTCTCAGGACACTAAGAGCTCTGAGACCT CTAAGAGCCTTATCTCGATTTGAAGGGATGAGGGTGGTTGT
GAATGCCCTTTTAGGAGCAATTCCATCCATCATGAATGTGCTTCTGGTTTGTCTTATATTCTGGCTAATTTTCAGCAT
CATGGGCGTAAATTTGTTTGCTGGCAAATTCTACCACTGTATTAACACCACAACTGGTGACAGGTTTGACATCGAAGA
CGTGAATAATCATACTGATT GCCTAAAACTAATAGAAAGAAAT GAGACTGCTCGATGGAAAAATGTGAAAGTAAACTT
TGATAATGTAGGATTTGGGTATCTCTCTTTGCTTCAAGTTGCCACATTCAAAGGAT GGATGGATATAATGTATGCAGC
AGTTGATTCCAGAAATGTGGAACTCCAGCCTAAGTATGAAGAAAGTCTGTACATGTATCTTTACTTTGTTATTTTCAT
CATCTTTGGGTCCTTCTTCACCTTGAACCTGTTTATTGGTGTCATCATAGATAATTTCAACCAGCAGAAAAAGAAGTT
TGGAGGTCAAGACATCTTTATGACAGAAGAACAGAAGAAATACTATAATGCAATGAAAAAATTAGGATCGAAAAAACC
GCAAAAGCCTATACCTCGACCAGGAAACAAATTTCAAGGAATGGTCTTTGACTTCGTAACCAGACAAGTTTTTGACAT
AAGCATCATGATTCTCATCTGTCTTAACATGGTCACAATGATGGT GGAAACAGATGACCAGAGTGAATATGTGACTAC
CATTTTGTCACGCATCAATCTGGTGTTCATTGTGCTATTTACTGGAGAGTGTGTACTGAAACTCATCTCTCTACGCCA
TTATTATTTTACCATTGGAT GGAATATTTTTGATTTTGTGGTTGTCATTCTCTCCATTGTAGGTATGTTTCTTGCCGA
GCTGATAGAAAAGTATTTCGTGTCCCCTACCCTGTTCCGAGTGATCCGTCTTGCTAGGATTGGCCGAATCCTACGTCT
GATCAAAGGAGCAAAGGGGATCCGCACGCTGCTCTTTGCTTTGATGATGTCCCTTCCTGCGTTGTTTAACATCGGCCT
CCTACTCTTCCTAGTCATGTTCATCTACGCCATCTTTGGGATGTCCAACTTTGCCTATGTTAAGAGGCGAAGTTGGGAT
CGATGACATGTTCAACTTTGAGACCTTTGGCAACAGCATGATCTGCCTATTCCAAATTACAACCTCTGCTGGCTGGGA
TGGATTGCTAGCACCCATTCTCAACAGTAAGCCACCCGACTGTGACCCTAATAAAGTTAACCCTGGAAGCTCAGTTAA
GGGAGACTGTGGGAACCCATCTGTTGGAATTTTCTTTTTTGTCAGTTACATCATCATATCCTTCCTGGTTGTGGTGAA
CATGTACATCGCGGTCATCCTGGAGAACTTCAGTGTTGCTACTGAAGAAAGTGCAGAGCCTCTGAGTGAGGATGACTT
TGAGATGTTCTATGAGGTTT GGGAGAAGTTTGATCCCGATGCAACTCAGTTCATGGAATTTGAAAAATTATCTCAGTT
TGCAGCTGCGCTTGAACCGCCTCTCAATCTGCCACAACCAAACAAACTCCAGCTCATTGCCATGGATTTGCCCATGGT
GAGTGGTGACCGGATCCACTGTCTTGATATCTTATTTGCTTTTACAAAGCGGGTTCTAGCGAGAGAGTGGAGAGATGGA
TGCTCTACGAATACAGATGGAAGAGCGATTCATGGCTTCCAATCCTTCCAAGGTCTCCTATCAGCCAATCACTACTAC
TTTAAAACGAAAACAAGAGGAAGTATCTGCTGTCATTATTCAGCGTGCTTACAGACGCCACCTTTTAAAGCGAACTGT
AAAACAAGCTTCCTTTACGTACAATAAAAACAAANATCAAAGGTGGGGCTAATCTTCTTATAAAAGAAGACATGATAAT
TGACAGAATAAATGAAAACT CTATTACAGAAAANAACTGATCTGACCATGTCCACTGCAGCTTGTCCACCTTCCTATGA
CCGGGTGACAAAGCCAATTGTGGAAAAACATGAGCAAGAAGGCAAAGATGAAAAAGCCAAAGGGAAATAAATGAAAAT
AAATAAAAATAATTGGGTGACAAATTGTTTACAGCCTGTGAAGGTGATGTATTTTTATCAACAGGACTCCTTTAGGAG
GTCAATGCCAAACTGACTGTTTTTACACAAATCTCCTTAAGGTCAGTGCCTACAATAAGACAGTGACCCCTTGTCAGC
AAACTGTGACTCTGTGTAAAGGGGAGATGACCTTGACAGGAGGTTACTGTTCTCACTACCAGCTGACACTGCTGAAGA
TAAGATGCACAATGGCTAGT CAGACTGTAGGGACCAGTTTCAAGGGGTGCAAACCTGTGATTTTGGGGTTGTTTAACA
TGAAACACTTTAGTGTAGTAATTGTATCCACTGTTTGCATTTCAACTGCCACATTTGTCACATTTTTATGGAATCTGT
TAGTGGATTCATCTTTTTGTTAATCCATGTGTTTATTATATGTGACTATTTTTGTAAACGAAGTTTCTGTTGAGAAAT
AGGCTAAGGACCTCTATAACAGGTATGCCACCTGGGGGGTATGGCAACCACATGGCCCTCCCAGCTACACAAAGTCGT
GGTTTGCATGAGGGCATGCTGCACTTAGAGATCATGCATGAGAAAAAGT CACAAGAAAAACAAATTCTTAAATTTCAC
CATATTTCTGGGAGGGGTAATTGGGTGATAAGTGCGAGGTGCTTTGTTGATCTTGTTTTGCGAAATCCAGCCCCTAGAC
CAAGTAGATTATTTGTGGGTAGGCCAGTAAATCTTAGCAGGTGCAAACTTCATTCAAATGTTTGGAGT CATAAATGTT
ATGTTTCTTTTTGTTGTATTAAAAAAAAAACCTGAATAGTGAATATTGCCCCTCACCCTCCACCGCCAGAAGACTGAA
TTGACCAAAATTACTCTTTATAAATTTCTGCTTTTTCCTGCACTTTGTTTAGCCATCTTCGGCTCTCAGCAAGGTTGA
CACTGTATATGTTAATGAAATGCTATTTATTATGTAAATAGTCATTTTACCCTGTGGTGCACGTTTGAGCAAACAAAT
AATGACCTAAGCACAGTATTTATTGCATCAAATATGTACCACAAGAAATGTAGAGTGCAAGCTTTACACAGGTAATAA
AATGTATTCTGTACCATTTATAGATAGTTTGGATGCTATCAATGCATGTTTATATTACCATGCTGCTGTATCTGGTTT
CTCTCACTGCTCAGAATCTCATTTATGAGAAACCATATGTCAGTGGTAAAGTCAAGGAAATTGTTCAACAGATCTCAT
TTATTTAAGTCATTAAGCAATAGTTTGCAGCACTTTAACAGCTTTTTGGTTATTTTTACATTTTAAGTGGATAACATA
TGGTATATAGCCAGACTGTACAGACATGTTTAAAAAANACACACTGCTTAACCTATTAAATATGTGTTTAGAATTTTAT
AAGCAAATATAAATACTGTAAAAAGTCACTTTATTTTATTTTTCAGCATTATGTACATAAATATGAAGAGGAAATTAT
CTTCAGGTTGATATCACAATCACTTTTCTTACTTTCTGTCCATAGTACTTTTTCATGAAAGAAATTTGCTAAATAAGA
CATGAAAACAAGACTGGGTAGTTGTAGATTTCTGCTTTTTAAATTACATTTGCTAATTTTAGATTATTTCACAATTTT
ANGGAGCAAAATAGGTTCACGATTCATATCCAAATTATGCTTTGCAATTGGAAAAGGGTTTAAAATTTTATTTATATT
TCTGGTAGTACCTGCACTAACTGAATTGAAGGTAGTGCTTATGTTATTTTTGTTCTTTTTTTCTGACTTCGGTTTATG
TTTTCATTTCTTTGGAGTAATGCTGCTCTAGATTGTTCTAAATAGAATGTGGGCTTCATAATTTTTTTTTCCACAAAA
ACAGAGTAGTCAACTTATATAGTCAATTACATCAGGACATTTTGTGTTTCTTACAGAAGCAAACCATAGGCTCCTCTT
TTCCTTAAAACTACTTAGATAAACTGTATTCGTGAACTGCATGCTGGAAAATGCTACTATTATGCTAAATAATGCTAA
CCAACATTTAAAATGTGCAAAACTAATAAAGATTACATTTTTTATTTTATTGTTTGCCCAGTCACTTTTTGTTAACAG
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AATATTCTAATGATATGGAGATTTTTTACATTACAAATTGGGGGAGAAGGGGAGCGCGCGCGCACACACACACACACA
CACACACACACACACACACACACAGAGGCATACCCACGTTGACAACAAAACCTAGGGTAGATATGT CACTGGAGGTAG
GGGGTAATGACCTCCCAGAATTACAAGCAGCAGGTGTGTTCTCTGTTAGGAGGAAGAACTGGTGT CAGAGGATAGCTA
GTGATTCTAGGAGGAAGAGAAGTATGCGAAGCCAGAGTGATGGTGGATGACCCCTTGAGCTATGAAAAGAAACCCTTAA
ATCATCATTTAAAAATTTAGAATTGCCATGTGTGTAGGATACTGTGTTTGCTCCTCCAGAGCCACTCTCTCTGCTTCT
GCATCATTCTGTGTGTCCCAGAAGGGTGACTTCTACACATTGCAAAAATGGGCTCTCCTACCTTTGAGCTCCCAATTG
GTTTGGCCAATGAGAAGCACCAGTGGGAAAGCACCAGAGAGAGAAGATTGACATAGGAATATTTCTTCTCCAATTCCT
TCTTTGCTGGGTTGGCACTGGACTCATTCCTCCCCGAAAAGTCATACTCCAATCAGACTGCCCCTCATACAACTGAAG
CTACTTTCTCTGGGGTCAGGTAATCACTCCTCCCCTTGCTCCTTCAGGTCTGCTGCTGCATTGAGAGTGCTTTTGTAT
TCCTTGTAGCTTTCTCCTAACATTGCTGACACTTTTGTAAATGTCCCCTTCATGAAATTCTTCTATATGCCTCATTTC
AGCATGCCATCTGTCTCCTGCCTGGCTGACACAAGGTGATTCAACAGCTCATGAAAGTCAGCAGGAAGCAAAGATGTG
CCTTGCTTCAGCTTGGGGTCTTAATCTTGCTAACTTTTGCAGATAAAGAAAAACAGTAACTGGGGGAACCACAGTGAA
GTCCAGTGCAGAATTCACAGATATCATGGAAAGGTTACTCGGGTGGT CCAGATAGTAAAATTAACAGT CTAAATTAAT
CTATCTAAATTTCTGAGGAACGAGAAGCCTTCCCTTGTCATCAGGTGAAGCCAGAAGAGGGAATATAGCCTCAACCAG
AAAAGGGACAGTAATTAAAAGGCTTTTCCCATCCTTGTACAATGGACTGACTTTGCCTCTTCATAACATCACAATCCT
AAAGCAACACAACAATTAATTCTGATATATTAGTAGCTGAAAAAAATTCCCATTTCCAACTAAGGTAGGTCAGAATTA
TAGGATAAACCCTGCAGACTTTTTATACTACCCATCCACGCCATTACTCACTGTTACCTTTCCAAATACAAAGAGAAG
AACTGGTAAAACATAATCATATAAATCTCCATATTCATTTTGAAATATTTGGCATGATATTTTCTGTGCTAAAAAGTA
ATTATTCTTCAAAGAATGATGAGGTCATGTCAGTAAGACACAGGAACCAACTAGAAGGGGCTTCCCACTGGCCAAATC
TGGGGCAAGTTGAGCATCAAAATAAATGATAGTAAAAGATTATAATTCATTGAATAAGAATCAGCAAATACATACTGA
TGTAAGTAAATAAGGAAAAGTACAAATCTGTTTCTTGCAGTTGAATGTTAATTAACAATTGTAGAAGAAATAACGGAG
TTAGAAAAATCACTATTTGGCAATCACCCTAATGACAATTGATTCATACAAGAATCATCAATGAGTATTAAAACTCAT
GGGTGAAAGTTTGATGAGGAATAGGGTATTTATAGCATCTTAAAGTATCTCTTCTCTATTAAGTAGAAAATTTAAACA
GAAGAAAGTATACTTTGGAGAAATACAGCAGACAATACCTTCAAAGATATCATCAATTATGAGACCAACTGATACTAT
GTGCCTCCTGATAAGATATACTGAAAGGGCCACATTACTTCTTGGTACACAGTCAAAATTTTAAAACCAGAATCTAAC
TACAAGGAAAAT CAAATTGAGGACACTCTATAAAATAAGTGGACTGAACTCCTTAAAAATGTCAATGTCATGAAAGAC
AMAAGAAAGGCTAAAGAATTCCATGAGGT CAAAGAACTATGACAACTAAACACAATTCTGGATGGAATATCAAATTAAA
AANTAACAGATAAATAATATTATTGGGAAAGTTGAATAAATTTGAATATGGACTGTTTATTAGTTATTAGTATTATAA
TAGTGTTAATTTTCCTAATTTTGTTAAGACTAGTGTGCCTGTTCCATGAAAATAGAAAATGTTCTTATTCTCTGAAAA
TGCATGCTAAAGTATTTAGGGGTGAATGCAACAATGTCTGCAGCTCATTCTTGAAT CAGTTCAAAGAAAAATGAGTTA
CATTTATATATATATGTATGTATGTAAACAGACATAGATAAAAGTATAGATGTGTGTGTGTCTTTAGAAAGGGGAGGA
TTTTTTTTTTTTTTTTGCTGTGTGTTACTGAAGTGCCTATGTCTGCGTGTTCACACTATCATATTTTGTATGCCCTGG
ACTTTATAATTTCTACCTTCAAAATTAGAT CTACTGTTGGTAATTAATTCAATATATACTGGTTTTTTAACTACTATT
CTCATTTCCTAGCAGTAATCTTCCTGAAAAGTCACAGAAATGATTACATTCCTTGTTCTTCATAATAATCACTGTTTA
ATTAAAATAAGAATATTTTAGAAAAGAT CTGCGGCATAGTGGTTAAGACCCCAGTATTTGATGCTAAACAGATCTGAT
TTGGATAACAGAAGGTGGCACTTTGCTGTTTAAGCTGGGGACCAGACACTGTGGGTATAAATAGTAATTCCAAACACA
GCTCCACAGAGCAGCACCCTTATGACAAGGTTTTCATATGTCTATAGTTAAGCCAGAAAATTAAGAATAATGCCATAA
ATATTTATAAAGCTGAACATATCCAAGTTAAAGACCTTTATCCTGAAATTGTATCTTTTAGATTATTTTCTAAAGACT
AATACCATTTAATGTTTAAATGTTCTTTGGAAATGATGGCGTGAGAATACGTGATAATGGGTCATTGGTTTTAATATTTT
ATTTAGCCAAGTGGAAAATTGGCAACCTGGTGTCGGTCCTCCCATTTGTATTTTACTGGTGCATGAAATCCAAAAGTC
TAGTAACCATTGGGACAGACAACTCTACTGCATAAGTTTGTATGTTTGTATATCTGTATCACAAAGCCCAGACACTCG
AACTATATAAACTTGTCGCACTAAAGACAGCAAATATGTCTGGTAATTGCATATTCTTCATGTGTGCACTGGAATTTC
TTATTATATAAGAAAATAAATGTGTTTCTAAACCACCATGAATTGGGTACTGCTGATAGTACTATTCTTCCTGGCACA
TGGAAATATCCCACTGAGGTTGTCAATCAATATTGATTTAATCAGTGTGGCAGCAAAGGCACTAGAGGAGGAAAATAC
TCTAGACAATCAAGTATAGATGGGAAAATTGCATCACCAAGAAATTCTTAAAATCACAAGTGGATAATTTGCAATATC
AATTGATTTTACTCAACTGCTTGAGTCCTTTATCATTCCGTTAGAACACTCCTCATATTTGCAGATAACTCAGCCCCT
CACCTCAGCAACAAGCAAGAGGACATCATTATAAACTTCCTCAATTTCTTTCCTATCCAGTGAAAAATATCTAAGTCC
CTTTTCCCTTCCCTTTTCCTTCCCTTCCCTTCCTTTTTCTTTCCTTCCATTCTCTTCCTTTTTCCTTCCTTTTTCTTT
CCTTCCATTCTCTTCCTTTTTCCTTCCTTTTTCTTACTTTACCTCCCCCTCCTACCTTTCCCTTTCTCCCTTCCTCCC
TCTCTCCCTTCCTTCCTCTCTCCCTCTCCTTCCTTCCTTCCTTCAATCCATACTTTTATATCTTTTCAGAGATCAATT
TTTCCCATTCATTTCTACATTCTCAGATACCTTGCTCCATGACTTGTTCTACTTCTCTTCTATCTTTATTCTTTCCCT
CTTGACTGATCCTTTTTGTCTGCCTTTGCATTTTCAAAATCAGTTTTTCTAATCTTAAAAAATAACTTTGCTCAACCC
TGATGCATCTTTATTCACTGTGTCATTATCTCATTATTTTTAAAGGTTAGTTTCTAAAGCCAGGGCTCTATACTCACT
ACCTTCACTCTTGGTTAAAATTAAAAGAAATATAGGTCCCAGTGATATTTATGGGAAAATTTGACTGTGAATAATCTT
GTTGATATAAACACTTTGGGTTTTCAAAATGTTATGCTAGCTGTTAACTTTCCCAGTAACATTATGAGGGAAGGGCTG
GAAAATACAAANAGGTAGACATAGGAACCGAGAACACCACCCCTATGGAGCCAAGCTATACATACTCTGTCTCTGGTTA
TCATAAATACATCTCCTATATTCAATGCTTGCTTAGAAAGGCATGATGT CCACGCGAGCAATTCAATTGTTCACTGTGA
TGGGTTTTTTTGTTTTCTCCTCATGGAATGCAACTTTTATTTAT
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SEQ ID NO: 16 >NM_001353961.2 SCN1A [organism=Homo sapiens] [Genel D=6323]
[transcript=15]

ACCATAGAGTGAGGCGAGGATGAAGCCGAGAGGATACTGCAGAGGTCTCTGGTGCATGTGTGTATGTGTGCGTTTGTG
TGTGTTTGTGTGTCTGTGTGTTCTGCCCCAGTGAGACTGCAGCCCTTGTAAATACTTTGACACCTTTTGCAAGAAGGA
ATCTGAACAATTGCAACTGAAGGCACATTGTTATCATCTCGTCTTTGGGTGATGCTGTTCCTCACTGCAGATGGATAA
TTTTCCTTTTAATCAGGTTTGGGCAATTATGAATAAGGCTGCTGTATACATCCGTGTGCAGCGATTTTGTGTGGACATA
AGTTTTCAACTCCTTTGGTTAAAT CCTAAGGAATTTCATATGCAGAATAAATGGTAATTAAAATGTGCAGCGATGACAA
GATGGAGCAAACAGTGCTTGTACCACCAGGACCTGACAGCTTCAACTTCTTCACCAGAGAATCTCTTGCGGCTATTGA
ANAGACGCATTGCAGAAGAAAAGGCAAAGAATCCCAAACCAGACAAAAANGATGACGACGAAAATGGCCCAAAGCCAAA
TAGTGACTTGGAAGCTGGAAAGAACCTTCCATTTATTTATGGAGACATT CCTCCAGAGATGGTGTCAGAGCCCCTGGA
GGACCTGGACCCCTACTATATCAATAAGAAAACTTTTATAGTATTGAATAAAGGGAAGGCCATCTTCCGGTTCAGTGC
CACCTCTGCCCTGTACATTTTAACTCCCTTCAATCCTCTTAGGAAAATAGCTATTAAGATTTTGGTACATTCATTATT
CAGCATGCTAATTATGTGCACTATTTTGACAAACTGTGTGTTTATGACAATGAGTAACCCTCCTGATTGGACAAAGAA
TGTAGAATACACCTTCACAGGAATATATACTTTTGAATCACTTATAAAAATTATTGCAAGGGGATTCTGTTTAGAAGA
TTTTACTTTCCTTCGGGATCCATGGAACTGGCTCGATTTCACTGTCATTACATTTGCGTACGTCACAGAGTTTGTGGA
CCTGGGCAATGTCTCGGCATTGAGAACATTCAGAGTTCTCCGAGCATTGAAGACGATTTCAGTCATTCCAGGCCTGAA
ANCCATTGTGGGAGCCCTGATCCAGTCTGTGAAGAAGCTCTCAGATGTAATGATCCTGACTGTGTTCTGTCTGAGCGT
ATTTGCTCTAATTGGGCTGCAGCTGTTCATGGGCAACCTGAGGAATAAATGTATACAATGGCCTCCCACCAATGCTTC
CTTGGAGGAACATAGTATAGAAAAGAATATAACTGTGAATTATAATGGTACACTTATAAATGAAACTGTCTTTGAGTT
TGACTGGAAGTCATATATTCAAGATTCAAGATATCATTATTTCCTGGAGGGTTTTTTAGATGCACTACTATGTGGAAA
TAGCTCTGATGCAGGCCAATGTCCAGAGGGATATATGTGTGTGAAAGCTGGTAGAAATCCCAATTATGGCTACACAAG
CTTTGATACCTTCAGTTGGGCTTTTTTGTCCTTGTTTCGACTAATGACTCAGGACTTCTGGGAAAATCTTTATCAACT
GACATTACGTGCTGCTGGGAAAACGTACATGATATTTTTTGTATTGGTCATTTTCTTGGGCTCATTCTACCTAATAAA
TTTGATCCTGGCTGTGGTGGCCATGGCCTACGAGGAACAGAAT CAGGCCACCTTGGAAGAAGCAGAACAGAAAGAGGC
CGAATTTCAGCAGATGATTGAACAGCTTAAAAAGCAACAGGAGGCAGCTCAGCAGGCAGCAACGGCAACTGCCTCAGA
ACATTCCAGAGAGCCCAGTGCAGCAGGCAGGCTCTCAGACAGCTCATCTGAAGCCTCTAAGTTGAGTTCCAAGAGTGC
TAAGGAAAGAAGAAAT CGGAGGAAGAAAAGAAANCAGAAAGAGCAGT CTGCGTGGGGAAGAGAAAGATGAGGATGAATT
CCAAAANTCTGAATCTGAGGACAGCATCAGGAGGAAAGGTTTTCGCTTCTCCATTGAAGGGAACCGATTGACATATGA
AANGAGGTACTCCTCCCCACACCAGTCTTTGTTGAGCATCCGTGGCTCCCTATTTTCACCAAGGCGAAATAGCAGAAC
AAGCCTTTTCAGCTTTAGAGGGCGAGCAAAGGATGTGGGAT CTGAGAACGACTTCGCAGATGATGAGCACAGCACCTT
TGAGGATAACGAGAGCCGTAGAGATTCCTTGTTTGTGCCCCGACGACACGGAGAGAGACGCAACAGCAACCTGAGTCA
GACCAGTAGGTCATCCCGGATGCTGGCAGTGTTTCCAGCGAATGGGAAGATGCACAGCACTGTGGATTGCAATGGTGT
GGTTTCCTTGGTTGGTGGACCTTCAGTTCCTACATCGCCTGTTGGACAGCTTCTGCCAGAGGGAACAACCACTGAAAC
TGAAATGAGAAAGAGAAGGT CAAGTTCTTTCCACGTTTCCATGGACTTTCTAGAAGATCCTTCCCAAAGGCAACGAGC
AATGAGTATAGCCAGCATTCTAACAAATACAGTAGAAGAACTTGAAGAATCCAGGCAGAAATGCCCACCCTGTTGGTA
TAAATTTTCCAACATATTCTTAATCTGGGACTGTTCTCCATATTGGTTAAAAGTGAAACATGTTGTCAACCTGGTTGT
GATGGACCCATTTGTTGACCTGGCCATCACCATCTGTATTGTCTTAAATACTCTTTTCATGGCCATGGAGCACTATCC
AATGACGGACCATTTCAATAATGTGCTTACAGTAGGAAACTTGGTAAGCATATTGGAAGGTTTTCACTGGGATCTTTA
CAGCAGAAATGTTTCTGAAAATTATTGCCATGGATCCTTACTATTATTTCCAAGAAGGCTGGAATATCTTTGACGGTT
TTATTGTGACGCTTAGCCTGGTAGAACTTGGACTCGCCAATGTGGAAGGATTATCTGTTCTCCGTTCATTTCGATTGC
TGCGAGTTTTCAAGTTGGCAAAATCTTGGCCAACGTTAAATATGCTAATAAAGATCATCGGCAATTCCGTGGGGGCTC
TGGGAAATTTAACCCTCGTCTTGGCCATCATCGTCTTCATTTTTGCCGTGGTCGGCATGCAGCTCTTTGGTAAAAGCT
ACAAAGATTGTGTCTGCAAGATCGCCAGTGATTGTCAACTCCCACGCTGGCACATGAATGACTTCTTCCACTCCTTCC
TGATTGTGTTCCGCGTGCTGTGTGGGGAGT GGATAGAGACCATGTGCGACTGTATGCGAGGTTGCTGGT CAAGCCATGT
GCCTTACTGTCTTCATGATGGTCATGGTGATTGGAAACCTAGTGGTCCTGAATCTCTTTCTGGCCTTGCTTCTGAGCT
CATTTAGTGCAGACAACCTTGCAGCCACTGATGATGATAATGAAATGAATAATCTCCAAATTGCTGTGGATAGGATGC
ACAAAGGAGTAGCTTATGTGAAAAGAAAAATATATGAATTTATTCAACAGTCCTTCATTAGGAAACAAAAGATTTTAG
ATGAAATTAAACCACTTGATGATCTAAACAACAAGAAAGACAGTTGTATGTCCAAT CATACAGCAGAAATTGGGAAAG
ATCTTGACTATCTTAAAGAT GTAAATGGAACTACAAGTGGTATAGGAACTGGCAGCAGTGTTGAAAAATACATTATTG
ATGAAAGTGATTACATGTCATTCATAAACAACCCCAGTCTTACTGTGACTGTACCAATTGCTGTAGCGAGAATCTGACT
TTGAAAATTTAAACACGGAAGACTTTAGTAGTGAATCGGAT CTGGAAGAAAGCAAAGAGAAACTGAATGAAAGCAGTA
GCTCATCAGAAGGTAGCACTGTGGACATCGGCGCACCTGTAGAAGAACAGCCCGTAGTGGAACCTGAAGAAACTCTTG
ANCCAGAAGCTTGTTTCACTGAAGGCTGTGTACAAAGATTCAAGTGTTGTCAAATCAATGTGGAAGAAGGCAGAGGAA
ANCAATGGTGGAACCTGAGAAGGACGTGTTTCCGAATAGTTGAACATAACTGGTTTGAGACCTTCATTGTTTTCATGA
TTCTCCTTAGTAGTGGTGCT CTGGCATTTGAAGATATATATATTGAT CAGCGAAAGACGATTAAGACGATGTTGGAAT
ATGCTGACAAGGTTTTCACTTACATTTTCATTCTGGAAATGCTTCTAAAATGGGTGGCATATGGCTATCAAACATATT
TCACCAATGCCTGGTGTTGGCTGGACTTCTTAATTGTTGATGTTTCATTGGTCAGTTTAACAGCAAATGCCTTGGGTT
ACTCAGAACTTGGAGCCATCAAATCTCTCAGGACACTAAGAGCTCTGAGACCTCTAAGAGCCTTATCTCGATTTGAAG
GGATGAGGGTGGTTGTGAATGCCCTTTTAGGAGCAATTCCATCCATCATGAATGTGCTTCTGGTTTGTCTTATATTCT
GGCTAATTTTCAGCATCATGGGCGTAAATTTGTTTGCTGGCAAATTCTACCACTGTATTAACACCACAACTGGTGACA
GGTTTGACATCGAAGACGTGAATAATCATACTGATTGCCTAAAACTAATAGAAAGAAATGCGAGACTGCTCGATGGAAAA
ATGTGAAAGTAAACTTTGATAATGTAGGATTTGGGTATCTCTCTTTGCTTCAAGTTGCCACATTCAAAGGATGGATGG
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ATATAATGTATGCAGCAGTTGATTCCAGAAATGTGGAACTCCAGCCTAAGTATGAAGAAAGTCTGTACATGTATCTTT
ACTTTGTTATTTTCATCATCTTTGGGTCCTTCTTCACCTTGAACCTGTTTATTGGTGTCATCATAGATAATTTCAACC
AGCAGAAAAAGAAGTTTGGAGGTCAAGACATCTTTATGACAGAAGAACAGAAGAAATACTATAATGCAATGAAAAAAT
TAGGATCGAAAAAACCGCAAAAGCCTATACCTCGACCAGGAAACAAATTTCAAGCGAATGGTCTTTGACTTCGTAACCA
GACAAGTTTTTGACATAAGCATCATGATTCTCATCTGTCTTAACATGGT CACAATGATGCGTGGAAACAGATGACCAGA
GTGAATATGTGACTACCATTTTGTCACGCATCAATCTGGTGTTCATTGTGCTATTTACTGGAGAGTGTGTACTGAAAC
TCATCTCTCTACGCCATTATTATTTTACCATTGCGATGGAATATTTTTGATTTTGTGGTTGTCATTCTCTCCATTGTAG
GTATGTTTCTTGCCGAGCTGATAGAAAAGTATTTCGTGTCCCCTACCCTGTTCCGAGTGATCCGTCTTGCTAGGATTG
GCCGAATCCTACGTCTGATCAAAGGAGCAAAGGGGAT CCGCACGCTGCTCTTTGCTTTGATGATGTCCCTTCCTGCGT
TGTTTAACATCGGCCTCCTACTCTTCCTAGTCATGTTCATCTACGCCATCTTTGGGATGTCCAACTTTGCCTATGTTA
AGAGGGAAGTTGGGATCGATGACATGTTCAACTTTGAGACCTTTGGCAACAGCATGATCTGCCTATTCCAAATTACAA
CCTCTGCTGGCTGGGATGGATTGCTAGCACCCATTCTCAACAGTAAGCCACCCGACTGTGACCCTAATAAAGTTAACC
CTGGAAGCTCAGTTAAGGGAGACTGTGGGAACCCATCTGTTGGAATTTTCTTTTTTGT CAGTTACATCATCATATCCT
TCCTGGTTGTGGTGAACATGTACATCGCGGTCATCCTGCGAGAACTTCAGTGTTGCTACTGAAGAAAGTGCAGAGCCTC
TGAGTGAGGATGACTTTGAGATGTTCTATGAGGTTTGGCAGAAGTTTGATCCCGATGCAACTCAGTTCATGGAATTTG
AAAAATTATCTCAGTTTGCAGCTGCGCTTGAACCGCCTCTCAATCTGCCACAACCAAACAAACTCCAGCTCATTGCCA
TGGATTTGCCCATGGTGAGT GGTGACCGGATCCACTGTCTTGATATCTTATTTGCTTTTACAAAGCGGGTTCTAGGAG
AGAGTGGAGAGATGGATGCT CTACGAATACAGATGGAAGAGCGATTCATGGCTTCCAATCCTTCCAAGGTCTCCTATC
AGCCAATCACTACTACTTTAAAACGAAAACAAGAGGAAGTATCTGCTGTCATTATTCAGCGTGCTTACAGACGCCACC
TTTTAAAGCGAACTGTAAAACAAGCTTCCTTTACGTACAATAAAAACAAAATCAAAGGTGGGGCTAATCTTCTTATAA
ANGAAGACATGATAATTGACAGAATAAATGAAAACTCTATTACAGAAAAAACTGATCTGACCATGTCCACTGCAGCTT
GTCCACCTTCCTATGACCGGGTGACAAAGCCAATTGTGGAAAAACATGAGCAAGAAGGCAAAGATGAAAAAGCCAAAG
GGAAATAAATGAAAATAAATAAAAATAATTGGGTGACAAATTGTTTACAGCCTGTGAAGGTGATGTATTTTTATCAAC
AGGACTCCTTTAGGAGGTCAATGCCAAACTGACTGTTTTTACACAAATCTCCTTAAGGTCAGTGCCTACAATAAGACA
GTGACCCCTTGTCAGCAAACTGTGACTCTGTGTAAAGGGGAGATGACCTTGACAGGAGGTTACTGTTCTCACTACCAG
CTGACACTGCTGAAGATAAGATGCACAATGGCTAGTCAGACTGTAGGGACCAGTTTCAAGGGGTGCAAACCTGTGATT
TTGGGGTTGTTTAACATGAAACACTTTAGTGTAGTAATTGTATCCACTGTTTGCATTTCAACTGCCACATTTGTCACA
TTTTTATGGAATCTGTTAGT GGATTCATCTTTTTGTTAATCCATGTGTTTATTATATGTGACTATTTTTGTAAACGAA
GTTTCTGTTGAGAAATAGGCTAAGGACCTCTATAACAGGTATGCCACCTGGGGGGTATGGCAACCACATGGCCCTCCC
AGCTACACAAAGTCGTGGTTTGCATGAGGGCATGCTGCACTTAGAGATCATGCATGAGAAAAAGT CACAAGAAAANCA
AATTCTTAAATTTCACCATATTTCTGGGAGGGGTAATTGGGTGATAAGT GGAGGTGCTTTGTTGATCTTGTTTTGCGA
AATCCAGCCCCTAGACCAAGTAGATTATTTGTGGGTAGGCCAGTAAATCTTAGCAGGTGCAAACTTCATTCAAATGTT
TGGAGTCATAAATGTTATGTTTCTTTTTGTTGTATTAAAAAAAAAACCTGAATAGTGAATATTGCCCCTCACCCTCCA
CCGCCAGAAGACTGAATTGACCAAAATTACTCTTTATAAATTTCTGCTTTTTCCTGCACTTTGTTTAGCCATCTTCGG
CTCTCAGCAAGGTTGACACTGTATATGTTAATGAAATGCTATTTATTATGTAAATAGT CATTTTACCCTGTGGTGCAC
GTTTGAGCAAACAAATAATGACCTAAGCACAGTATTTATTGCATCAAATATGTACCACAAGAAATGTAGAGTGCAAGC
TTTACACAGGTAATAAAATGTATTCTGTACCATTTATAGATAGTTTGGATGCTATCAATGCATGTTTATATTACCATG
CTGCTGTATCTGGTTTCTCTCACTGCTCAGAATCTCATTTATGAGAAACCATATGTCAGTGGTAAAGT CAAGGAAATT
GTTCAACAGATCTCATTTATTTAAGTCATTAAGCAATAGTTTGCAGCACTTTAACAGCTTTTTGGTTATTTTTACATT
TTAAGTGGATAACATATGGTATATAGCCAGACTGTACAGACATGTTTAAAAAAACACACTGCTTAACCTATTAAATAT
GTGTTTAGAATTTTATAAGCAAATATAAATACTGTAAAAAGTCACTTTATTTTATTTTTCAGCATTATGTACATAAAT
ATGAAGAGGAAATTATCTTCAGGTTGATATCACAATCACTTTTCTTACTTTCTGTCCATAGTACTTTTTCATGAAAGA
AATTTGCTAAATAAGACATGAAAACAAGACTGGCGTAGTTGTAGATTTCTGCTTTTTAAATTACATTTGCTAATTTTAG
ATTATTTCACAATTTTAAGGAGCAAAATAGGTTCACGATTCATATCCAAATTATGCTTTGCAATTGGAAAAGGGTTTA
AAATTTTATTTATATTTCTGGTAGTACCTGCACTAACTGAATTGAAGGTAGTGCTTATGTTATTTTTGTTCTTTTTTT
CTGACTTCGGTTTATGTTTTCATTTCTTTGGAGTAATGCTGCTCTAGATTGTTCTAAATAGAATGTGGGCTTCATAAT
TTTTTTTTCCACAAAAACAGAGTAGTCAACTTATATAGTCAATTACATCAGGACATTTTGTGTTTCTTACAGAAGCAA
ACCATAGGCTCCTCTTTTCCTTAAAACTACTTAGATAAACTGTATTCGTGAACTGCATGCTGGAAAATGCTACTATTA
TGCTAAATAATGCTAACCAACATTTAAAATGTGCAAAACTAATAAAGATTACATTTTTTATTTTATTGTTTGCCCAGT
CACTTTTTGTTAACAGAATATTCTAATGATATGGAGATTTTTTACATTACAAATTGGGGCGAGAAGGGGAGCGCGCGCG
CACACACACACACACACACACACACACACACACACACACAGAGGCATACCCACGTTGACAACAAAACCTAGGGTAGAT
ATGTCACTGGAGGTAGGGGGTAATGACCTCCCAGAATTACAAGCAGCAGGTGTGTTCTCTGTTAGGAGGAAGAACTGG
TGTCAGAGGATAGCTAGTGATTCTAGGAGGAAGAGAAGTATGGAAGCCAGAGTGATGGCTGGATGACCCCTTGAGCTAT
GAAAAGAAACCCTTAAATCATCATTTAAAAATTTAGAATTGCCATGTGTGTAGGATACTGTGTTTGCTCCTCCAGAGC
CACTCTCTCTGCTTCTGCATCATTCTGTGTGTCCCAGAAGGGTGACTTCTACACATTGCAAAAATGGGCTCTCCTACC
TTTGAGCTCCCAATTGGTTT GGCCAATGAGAAGCACCAGTGGGAAAGCACCAGAGAGAGAAGATTGACATAGGAATAT
TTCTTCTCCAATTCCTTCTTTGCTGGGTTGGCACTGGACTCATTCCTCCCCGAAAAGTCATACTCCAATCAGACTGCC
CCTCATACAACTGAAGCTACTTTCTCTGGGGTCAGGTAATCACTCCTCCCCTTGCTCCTTCAGGTCTGCTGCTGCATT
GAGAGTGCTTTTGTATTCCTTGTAGCTTTCTCCTAACATTGCTGACACTTTTGTAAATGTCCCCTTCATGAAATTCTT
CTATATGCCTCATTTCAGCATGCCATCTGTCTCCTGCCTGGCTGACACAAGCGTGATTCAACAGCTCATGAAAGT CAGC
AGGAAGCAAAGATGTGCCTTGCTTCAGCTTGGGGTCTTAATCTTGCTAACTTTTGCAGATAAAGAAAAACAGTAACTG
GGGGAACCACAGTGAAGTCCAGTGCAGAATTCACAGATATCATGGAAAGGTTACTCGGGTGGTCCAGATAGTAAAATT
AACAGTCTAAATTAATCTAT CTAAATTTCTGAGGAACGAGAAGCCTTCCCTTGTCATCAGGTGAAGCCAGAAGAGGGA
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ATATAGCCTCAACCAGAAAAGGGACAGTAATTAAAAGGCTTTTCCCATCCTTGTACAATGGACTGACTTTGCCTCTTC
ATAACATCACAATCCTAAAGCAACACAACAATTAATTCTGATATATTAGTAGCTGAAAAAAATTCCCATTTCCAACTA
AGGTAGGTCAGAATTATAGGATAAACCCTGCAGACTTTTTATACTACCCATCCACGCCATTACTCACTGTTACCTTTC
CAAATACAAAGAGAAGAACT GGTAAAACATAATCATATAAATCTCCATATTCATTTTGAAATATTTGGCATGATATTT
TCTGTGCTAAAAAGTAATTATTCTTCAAAGAATGATGAGGT CATGTCAGTAAGACACAGGAACCAACTAGAAGGGGCT
TCCCACTGGCCAAATCTGGGGCAAGTTGAGCATCAAAATAAATGATAGTAAAAGATTATAATTCATTGAATAAGAATC
AGCAAATACATACTGATGTAAGTAAATAAGGAAAAGTACAAATCTGTTTCTTGCAGTTGAATGTTAATTAACAATTGT
AGAAGAAATAACGGAGTTAGAAAAATCACTATTTGGCAATCACCCTAATGACAATTGATTCATACAAGAATCAT CAAT
GAGTATTAAAACTCATGGGT GAAAGTTTGATGAGGAATAGGGTATTTATAGCATCTTAAAGTATCTCTTCTCTATTAA
GTAGAAAATTTAAACAGAAGAAAGTATACTTTGGAGAAATACAGCAGACAATACCTTCAAAGATAT CATCAATTATGA
GACCAACTGATACTATGTGCCTCCTGATAAGATATACTGAAAGGGCCACATTACTTCTTGGTACACAGTCAAAATTTT
AAAACCAGAATCTAACTACAAGGAAAAT CAAATTGAGGACACTCTATAAAATAAGT GGACTGAACTCCTTAAAAATGT
CAATGTCATGAAAGACAAAGAAAGGCTAAAGAATT CCATGAGGTCAAAGAACTATGACAACTAAACACAATTCTGGAT
GGAATATCAAATTAAAAAATAACAGATAAATAATATTATTGGGAAAGTTGAATAAATTTGAATATGGACTGTTTATTA
GTTATTAGTATTATAATAGTGTTAATTTTCCTAATTTTGTTAAGACTAGTGTGCCTGTTCCATGAAAATAGAAAATGT
TCTTATTCTCTGAAAATGCATGCTAAAGTATTTAGGGGTGAATGCAACAATGTCTGCAGCTCATTCTTGAATCAGTTC
AAAGAAAAATGAGTTACATTTATATATATATGTATGTATGTAAACAGACATAGATAAAAGTATAGATGTGTGTGTGTC
TTTAGAAAGGGGAGGATTTTTTTTTTTTTTTTGCTGTGTGTTACTGAAGTGCCTATGTCTGCGTGTTCACACTATCAT
ATTTTGTATGCCCTGGACTTTATAATTTCTACCTTCAAAATTAGATCTACTGTTGGTAATTAATTCAATATATACTGG
TTTTTTAACTACTATTCTCATTTCCTAGCAGTAATCTTCCTGAAAAGTCACAGAAATGATTACATTCCTTGTTCTTCA
TAATAATCACTGTTTAATTAAAATAAGAATATTTTAGAAAAGATCTGCGGCATAGTGGTTAAGACCCCAGTATTTGAT
GCTAAACAGATCTGATTTGGATAACAGAAGGTGGCACTTTGCTGTTTAAGCTGGGGACCAGACACTGTGGGTATAAAT
AGTAATTCCAAACACAGCTCCACAGAGCAGCACCCTTATGACAAGGTTTTCATATGTCTATAGTTAAGCCAGAAAATT
ANGAATAATGCCATAAATATTTATAAAGCTGAACATATCCAAGTTAAAGACCTTTATCCTGAAATTGTATCTTTTAGA
TTATTTTCTAAAGACTAATACCATTTAATGTTTAAATGTTCTTTGGAAATGATGGTGAGAATACGTGATAATGGGTCA
TTGGTTTTAATATTTTATTTAGCCAAGT GGAAAATTGGCAACCTGGTGTCGGTCCTCCCATTTGTATTTTACTGGTGC
ATGAAATCCAAAAGTCTAGTAACCATTGGGACAGACAACTCTACTGCATAAGTTTGTATGTTTGTATATCTGTATCAC
AANGCCCAGACACTCGAACTATATAAACTTGTCGCACTAAAGACAGCAAATATGTCTGGTAATTGCATATTCTTCATG
TGTGCACTGGAATTTCTTATTATATAAGAAAATAAATGTGTTTCTAAACCACCATGAATTGGGTACTGCTGATAGTAC
TATTCTTCCTGGCACATGGAAATATCCCACTGAGGTTGTCAATCAATATTGATTTAATCAGTGTGGCAGCAAAGGCAC
TAGAGGAGGAAAATACTCTAGACAATCAAGTATAGATGGCGAAAATTGCATCACCAAGAAATTCTTAAAATCACAAGTG
GATAATTTGCAATATCAATTGATTTTACTCAACTGCTTGAGTCCTTTATCATTCCGTTAGAACACTCCTCATATTTGC
AGATAACTCAGCCCCTCACCTCAGCAACAAGCAAGAGGACATCATTATAAACTTCCTCAATTTCTTTCCTATCCAGTG
AAAAATATCTAAGTCCCTTTTCCCTTCCCTTTTCCTTCCCTTCCCTTCCTTTTTCTTTCCTTCCATTCTCTTCCTTTT
TCCTTCCTTTTTCTTTCCTTCCATTCTCTTCCTTTTTCCTTCCTTTTTCTTACTTTACCTCCCCCTCCTACCTTTCCC
TTTCTCCCTTCCTCCCTCTCTCCCTTCCTTCCTCTCTCCCTCTCCTTCCTTCCTTCCTTCAATCCATACTTTTATATC
TTTTCAGAGATCAATTTTTCCCATTCATTTCTACATTCTCAGATACCTTGCTCCATGACTTGTTCTACTTCTCTTCTA
TCTTTATTCTTTCCCTCTTGACTGATCCTTTTTGTCTGCCTTTGCATTTTCAAAATCAGTTTTTCTAATCTTAAAAAA
TAACTTTGCTCAACCCTGATGCATCTTTATTCACTGTGTCATTATCTCATTATTTTTAAAGGTTAGTTTCTAAAGCCA
GGGCTCTATACTCACTACCTTCACTCTTGGTTAAAATTAAAAGAAATATAGCGTCCCAGTGATATTTATGGGAAAATTT
GACTGTGAATAATCTTGTTGATATAAACACTTTGGGTTTTCAAAATGTTATGCTAGCTGTTAACTTTCCCAGTAACAT
TATGAGGGAAGGGCTGGAAAATACAAAAGGTAGACATAGGAACCGAGAACACCACCCCTATGGAGCCAAGCTATACAT
ACTCTGTCTCTGGTTATCATAAATACATCTCCTATATTCAATGCTTGCTTAGAAAGGCATGATGTCCACGGAGCAATT
CAATTGTTCACTGTGATGGGTTTTTTTGTTTTCTCCTCATGGAATGCAACTTTTATTTAT

SEQ ID NO: 17>NM_006920.6 SCN1A [organism=Homo sapiens] [ GeneID=6323]
[transcript=2]

ACCATAGAGTGAGGCGAGGATGAAGCCGAGAGGATACTGCAGAGGTCTCTGGTGCATGTGTGTATGTGTGCGTTTGTG
TGTGTTTGTGTGTCTGTGTGTTCTGCCCCAGTGAGACTGCAGCCCTTGTAAATACTTTGACACCTTTTGCAAGAAGGA
ATCTGAACAATTGCAACTGAAGGCACATTGTTATCATCTCGTCTTTGGGTGATGCTGTTCCTCACTGCAGATGGATAA
TTTTCCTTTTAATCAGAACAGCATAAGAATTATTTCTGAGTGGAGGTGAGGCTTGTCCAAATGTCTTTGCTATCATGG
ATTTCCTGACTCCTACCTGTTTGAGGTTTGGGCAATTATGAATAAGGCTGCTGTATACATCCGTGTGCAGGATTTTGT
GTGGACATAAGTTTTCAACTCCTTTGGTTAAAT CCTAAGGAATTTCATATGCAGAATAAATGGTAATTAAAATGTGCA
GGATGACAAGATGGAGCAAACAGTGCTTGTACCACCAGGACCTGACAGCTTCAACTTCTTCACCAGAGAATCTCTTGC
GGCTATTGAAAGACGCATTGCAGAAGAAAAGGCAAAGAATCCCAAACCAGACAAAANAGATGACGACGAAAATGGCCC
AAAGCCAAATAGTGACTTGGAAGCTGGAAAGAACCTTCCATTTATTTATGGAGACATTCCTCCAGAGATGGTGTCAGA
GCCCCTGGAGGACCTGGACCCCTACTATATCAATAAGAAAACTTTTATAGTATTGAATAAAGGGAAGGCCATCTTCCG
GTTCAGTGCCACCTCTGCCCTGTACATTTTAACTCCCTTCAATCCTCTTAGGAAAATAGCTATTAAGATTTTGGTACA
TTCATTATTCAGCATGCTAATTATGTGCACTATTTTGACAAACTGTGTGTTTATGACAATGAGTAACCCTCCTGATTG
GACAAAGAATGTAGAATACACCTTCACAGGAATATATACTTTTGAATCACTTATAAAAATTATTGCAAGGGGATTCTG
TTTAGAAGATTTTACTTTCCTTCGGGAT CCATGGAACTGGCTCGATTTCACTGTCATTACATTTGCGTACGTCACAGA
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GTTTGTGGACCTGGGCAATGTCTCGGCATTGAGAACATTCAGAGTTCTCCGAGCATTGAAGACGATTTCAGTCATTCC
AGGCCTGAAAACCATTGTGGGAGCCCTGATCCAGTCTGTGAAGAAGCTCTCAGATGTAATGATCCTGACTGTGTTCTG
TCTGAGCGTATTTGCTCTAATTGGGCTGCAGCTGTTCATGGGCAACCTGAGGAATAAATGTATACAATGGCCTCCCAC
CAATGCTTCCTTGGAGGAACATAGTATAGAAAAGAATATAACTGTGAATTATAATGGTACACTTATAAATGAAACTGT
CTTTGAGTTTGACTGGAAGT CATATATTCAAGATTCAAGATATCATTATTTCCTGGAGGGTTTTTTAGATGCACTACT
ATGTGGAAATAGCTCTGATGCAGGCCAATGTCCAGAGGCGATATATGTGTGTGAAAGCTGGTAGAAATCCCAATTATGG
CTACACAAGCTTTGATACCTTCAGTTGGGCTTTTTTGTCCTTGTTTCGACTAATGACT CAGGACTTCTGGGAAAATCT
TTATCAACTGACATTACGTGCTGCTGGGAAAACGTACATGATATTTTTTGTATTGGTCATTTTCTTGGGCTCATTCTA
CCTAATAAATTTGATCCTGGCTGTGGTGGCCAT GGCCTACGAGCGAACAGAATCAGGCCACCTTGCGAAGAAGCAGAACA
GAAAGAGGCCGAATTTCAGCAGATGATTGAACAGCTTAAAAAGCAACAGGAGGCAGCTCAGCAGGCAGCAACGGCAAC
TGCCTCAGAACATTCCAGAGAGCCCAGTGCAGCAGGCAGGCTCTCAGACAGCTCATCTGAAGCCTCTAAGTTGAGTTC
CAAGAGTGCTAAGGAAAGAAGAAATCGCGAGGAAGAAAAGAAAACAGAAAGAGCAGTCTGCTGGGCGAAGAGAAAGAT GA
GGATGAATTCCAAAAATCTGAATCTGAGGACAGCATCAGCGAGCGAAAGGTTTTCGCTTCTCCATTGAAGGGAACCGATT
GACATATGAAAAGAGGTACTCCTCCCCACACCAGTCTTTGTTGAGCATCCGTGGCTCCCTATTTTCACCAAGGCGAAA
TAGCAGAACAAGCCTTTTCAGCTTTAGAGGGCGAGCAAAGGATGTGGGATCTGAGAACGACTTCGCAGATGATGAGCA
CAGCACCTTTGAGGATAACGAGAGCCGTAGAGATTCCTTGTTTGTGCCCCGACGACACGCGAGAGAGACGCAACAGCAA
CCTGAGTCAGACCAGTAGGTCATCCCGGATGCTGGCAGTGTTTCCAGCCGAATGGGAAGATGCACAGCACTGTGGATTG
CAATGGTGTGGTTTCCTTGGTTGGTGGACCTTCAGTTCCTACATCGCCTGTTGGACAGCTTCTGCCAGAGGGAACAAC
CACTGAAACTGAAATGAGAAAGAGAAGGTCAAGTTCTTTCCACGTTTCCATGGACTTTCTAGAAGATCCTTCCCAAAG
GCAACGAGCAATGAGTATAGCCAGCATTCTAACAAATACAGTAGAAGAACTTGAAGAATCCAGGCAGAAATGCCCACC
CTGTTGGTATAAATTTTCCAACATATTCTTAAT CTGGGACTGTTCTCCATATTGGTTAAAAGTGAAACATGTTGTCAA
CCTGGTTGTGATGGACCCATTTGTTGACCTGGCCATCACCATCTGTATTGTCTTAAATACTCTTTTCATGGCCATGGA
GCACTATCCAATGACGGACCATTTCAATAATGTGCTTACAGTAGGAAACTTGGTTTTCACTGGGAT CTTTACAGCAGA
AATGTTTCTGAAAATTATTGCCATGGATCCTTACTATTATTTCCAAGAAGGCTGGAATATCTTTGACGGTTTTATTGT
GACGCTTAGCCTGGTAGAACTTGGACTCGCCAATGTGGAAGGATTATCTGTTCTCCGTTCATTTCGATTGCTGCGAGT
TTTCAAGTTGGCAAAATCTTGGCCAACGTTAAATATGCTAATAAAGATCATCGGCAATTCCGTGGGGGCTCTGGGAAA
TTTAACCCTCGTCTTGGCCATCATCGTCTTCATTTTTGCCGTGGTCGGCATGCAGCTCTTTGGTAAAAGCTACAAAGA
TTGTGTCTGCAAGATCGCCAGTGATTGTCAACTCCCACGCTGGCACATGAATGACTTCTTCCACTCCTTCCTGATTGT
GTTCCGCGTGCTGTGTGGGCAGTGGATAGAGACCATGTGGGACTGTATGGAGGTTGCTGGTCAAGCCATGTGCCTTAC
TGTCTTCATGATGGTCATGGTGATTGGAAACCTAGTGGTCCTGAATCTCTTTCTGGCCTTGCTTCTGAGCTCATTTAG
TGCAGACAACCTTGCAGCCACTGATGAT GATAATGAAATGAATAATCTCCAAATTGCTGTGGATAGCGATGCACAAAGG
AGTAGCTTATGTGAAAAGAAAANTATATGAATTTATTCAACAGTCCTTCATTAGGAAACAAAAGATTTTAGATGAAAT
TAAACCACTTGATGATCTAAACAACAAGAAAGACAGTTGTATGTCCAATCATACAGCAGAAATTGGGAAAGATCTTGA
CTATCTTAAAGATGTAAATGGAACTACAAGTGGTATAGGAACTGGCAGCAGTGTTGAAAAATACATTATTGATGAAAG
TGATTACATGTCATTCATAAACAACCCCAGTCTTACTGTGACTGTACCAATTGCTGTAGGAGAAT CTGACTTTGAAAA
TTTAAACACGGAAGACTTTAGTAGTGAATCGGATCTGGAAGAAAGCAAAGAGAAACTGAATGAAAGCAGTAGCTCATC
AGAAGGTAGCACTGTGGACATCGGCGCACCTGTAGAAGAACAGCCCGTAGTGGAACCTGAAGAAACTCTTGAACCAGA
AGCTTGTTTCACTGAAGGCTGTGTACAAAGATTCAAGTGTTGTCAAATCAATGTGGAAGAAGGCAGAGGAAAACAATG
GTGGAACCTGAGAAGGACGTGTTTCCGAATAGTTGAACATAACTGGTTTGAGACCTTCATTGTTTTCATGATTCTCCT
TAGTAGTGGTGCTCTGGCATTTGAAGATATATATATTGATCAGCGAAAGACGATTAAGACGATGTTGGAATATGCTGA
CAAGGTTTTCACTTACATTTTCATTCTGGAAATGCTTCTAAAATGGGTGGCATATGGCTATCAAACATATTTCACCAA
TGCCTGGTGTTGGCTGGACTTCTTAATTGTTGATGTTTCATTGGT CAGTTTAACAGCAAATGCCTTGGGTTACTCAGA
ACTTGGAGCCATCAAATCTCTCAGGACACTAAGAGCTCTGAGACCTCTAAGAGCCTTATCTCGATTTGAAGGGATGAG
GGTGGTTGTGAATGCCCTTTTAGGAGCAATTCCATCCATCATGAATGTGCTTCTGGTTTGTCTTATATTCTGGCTAAT
TTTCAGCATCATGGGCGTAAATTTGTTTGCTGGCAAATTCTACCACTGTATTAACACCACAACTGGTGACAGGTTTGA
CATCGAAGACGTGAATAATCATACTGATTGCCTAAAACTAATAGAAAGAAATGAGACTGCTCGATGGAAAAATGTGAA
AGTAAACTTTGATAATGTAGGATTTGGGTATCTCTCTTTGCTTCAAGTTGCCACATTCAAAGGATGCGATGGATATAAT
GTATGCAGCAGTTGATTCCAGAAATGTGGAACTCCAGCCTAAGTATGAAGAAAGT CTGTACATGTATCTTTACTTTGT
TATTTTCATCATCTTTGGGT CCTTCTTCACCTTGAACCTGTTTATTGGTGTCATCATAGATAATTTCAACCAGCAGAA
AAAGAAGTTTGGAGGTCAAGACATCTTTATGACAGAAGAACAGAAGAAATACTATAATGCAATGAAAAAATTAGGATC
GAAAAANCCGCAAAAGCCTATACCTCGACCAGGAAACAAATTTCAAGGAATGGTCTTTGACTTCGTAACCAGACAAGT
TTTTGACATAAGCATCATGATTCTCATCTGTCTTAACATGGTCACAATGATGGTGGAAACAGATGACCAGAGTGAATA
TGTGACTACCATTTTGTCACGCATCAATCTGGTGTTCATTGTGCTATTTACTGGAGAGTGTGTACTGAAACTCATCTC
TCTACGCCATTATTATTTTACCATTGGATGGAATATTTTTGATTTTGTGGTTGTCATTCTCTCCATTGTAGGTATGTT
TCTTGCCGAGCTGATAGAAAAGTATTTCGTGTCCCCTACCCTGTTCCGAGTGATCCGTCTTGCTAGGATTGGCCGAAT
CCTACGTCTGATCAAAGGAGCAAAGGGGATCCGCACGCTGCTCTTTGCTTTGATGATGTCCCTTCCTGCGTTGTTTAA
CATCGGCCTCCTACTCTTCCTAGTCATGTTCATCTACGCCATCTTTGGCGATGTCCAACTTTGCCTATGTTAAGAGGGA
AGTTGGGATCGATGACATGTTCAACTTTGAGACCTTTGGCAACAGCATGATCTGCCTATTCCAAATTACAACCTCTGC
TGGCTGGGATGGATTGCTAGCACCCATTCTCAACAGTAAGCCACCCGACTGTGACCCTAATAAAGTTAACCCTGGAAG
CTCAGTTAAGGGAGACTGTGGGAACCCATCTGTTGGAATTTTCTTTTTTGTCAGTTACATCATCATATCCTTCCTGGT
TGTGGTGAACATGTACATCGCGGTCATCCTGGAGAACTTCAGTGTTGCTACTGAAGAAAGTGCAGAGCCTCTGAGTGA
GGATGACTTTGAGATGTTCTATGAGGTTTGGGAGAAGTTTGATCCCGATGCAACTCAGTTCATGGAATTTGAAAAATT
ATCTCAGTTTGCAGCTGCGCTTGAACCGCCTCTCAATCTGCCACAACCAAACAAACTCCAGCTCATTGCCATGGATTT
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GCCCATGGTGAGTGGTGACCGGATCCACTGTCTTGATATCTTATTTGCTTTTACAAAGCGGGTTCTAGGAGAGAGT GG
AGAGATGGATGCTCTACGAATACAGATGGAAGAGCGATTCATGGCTTCCAATCCTTCCAAGGTCTCCTATCAGCCAAT
CACTACTACTTTAAAACGAAAACAAGAGGAAGTATCTGCTGTCATTATTCAGCGTGCTTACAGACGCCACCTTTTAAA
GCGAACTGTAAAACAAGCTTCCTTTACGTACAATAAAAACAAANTCAAAGGTGGGGCTAATCTTCTTATAAAAGAAGA
CATGATAATTGACAGAATAAATGAAAACTCTATTACAGAAAAAACTGATCTGACCATGTCCACTGCAGCTTGTCCACC
TTCCTATGACCGGGTGACAAAGCCAATTGTGGAAAAACATGAGCAAGAAGGCAAAGATGAAAAAGCCAAAGGGAAATA
AATGAAAATAAATAAAAATAATTGGGTGACAAATTGTTTACAGCCTGTGAAGGTGATGTATTTTTATCAACAGGACTC
CTTTAGGAGGTCAATGCCAAACTGACTGTTTTTACACAAAT CTCCTTAAGGTCAGTGCCTACAATAAGACAGTGACCC
CTTGTCAGCAAACTGTGACT CTGTGTAAAGGGGAGAT GACCTTGACAGGAGGTTACTGTTCTCACTACCAGCTGACAC
TGCTGAAGATAAGATGCACAATGGCTAGTCAGACTGTAGGGACCAGTTTCAAGGGGTGCAAACCTGTGATTTTGGGGT
TGTTTAACATGAAACACTTTAGTGTAGTAATTGTATCCACTGTTTGCATTTCAACTGCCACATTTGTCACATTTTTAT
GGAATCTGTTAGTGGATTCATCTTTTTGTTAAT CCATGTGTTTATTATATGTGACTATTTTTGTAAACGAAGTTTCTG
TTGAGAAATAGGCTAAGGACCTCTATAACAGGTATGCCACCTGGGGGGTATGGCAACCACATGGCCCTCCCAGCTACA
CAAAGTCGTGGTTTGCATGAGGGCATGCTGCACTTAGAGAT CATGCATGAGAAAAAGT CACAAGAAAAACAAATTCTT
AAATTTCACCATATTTCTGGGAGGGGTAATTGGCTGATAAGTGGAGGTGCTTTGTTGATCTTGTTTTGCGAAATCCAG
CCCCTAGACCAAGTAGATTATTTGTGGGTAGGCCAGTAAAT CTTAGCAGGTGCAAACTTCATTCAAATGTTTGGAGTC
ATAAATGTTATGTTTCTTTTTGTTGTATTAAAAAAAAANCCTGAATAGTGAATATTGCCCCTCACCCTCCACCGCCAG
AAGACTGAATTGACCAAAATTACTCTTTATAAATTTCTGCTTTTTCCTGCACTTTGTTTAGCCATCTTCGGCTCTCAG
CAAGGTTGACACTGTATATGTTAATGAAATGCTATTTATTATGTAAATAGTCATTTTACCCTGTGGTGCACGTTTGAG
CAAACAAATAATGACCTAAGCACAGTATTTATTGCAT CAAATATGTACCACAAGAAATGTAGAGTGCAAGCTTTACAC
AGGTAATAAAATGTATTCTGTACCATTTATAGATAGTTTGGATGCTATCAATGCATGTTTATATTACCATGCTGCTGT
ATCTGGTTTCTCTCACTGCT CAGAATCTCATTTATGAGAAACCATATGTCAGTGGTAAAGTCAAGGAAATTGTTCAAC
AGATCTCATTTATTTAAGTCATTAAGCAATAGTTTGCAGCACTTTAACAGCTTTTTGGTTATTTTTACATTTTAAGTG
GATAACATATGGTATATAGCCAGACTGTACAGACATGTTTAAAAAAACACACTGCTTAACCTATTAAATATGTGTTTA
GAATTTTATAAGCAAATATAAATACTGTAAAAAGTCACTTTATTTTATTTTTCAGCATTATGTACATAAATATGAAGA
GGAAATTATCTTCAGGTTGATATCACAATCACTTTTCTTACTTTCTGTCCATAGTACTTTTTCATGAAAGAAATTTGC
TAAATAAGACATGAAAACAAGACTGGGTAGTTGTAGATTTCTGCTTTTTAAATTACATTTGCTAATTTTAGATTATTT
CACAATTTTAAGGAGCAAAATAGGTTCACGATTCATATCCAAATTATGCTTTGCAATTGGAAAAGGGTTTAAAATTTT
ATTTATATTTCTGGTAGTACCTGCACTAACTGAATTGAAGGTAGTGCTTATGTTATTTTTGTTCTTTTTTTCTGACTT
CGGTTTATGTTTTCATTTCTTTGGAGTAATGCTGCTCTAGATTGTTCTAAATAGAATGTGGGCTTCATAATTTTTTTT
TCCACAAAAACAGAGTAGTCAACTTATATAGTCAATTACATCAGGACATTTTGTGTTTCTTACAGAAGCAAACCATAG
GCTCCTCTTTTCCTTAAAACTACTTAGATAAACTGTATTCGTGAACTGCATGCTGGAAAATGCTACTATTATGCTAAA
TAATGCTAACCAACATTTAAAATGTGCAAAACTAATAAAGATTACATTTTTTATTTTATTGTTTGCCCAGTCACTTTT
TGTTAACAGAATATTCTAAT GATATGGAGATTTTTTACATTACAAATTGGGGGAGAAGGGGAGCGCGCGCGCACACAC
ACACACACACACACACACACACACACACACACAGAGGCATACCCACGTTGACAACAAANACCTAGGGTAGATATGTCAC
TGGAGGTAGGGGGTAATGACCTCCCAGAATTACAAGCAGCAGGTGTGTTCTCTGTTAGGAGGAAGAACTGGTGTCAGA
GGATAGCTAGTGATTCTAGGAGGAAGAGAAGTATGGAAGCCAGAGTGATGGTGGATGACCCCTTGAGCTATGAAAAGA
AACCCTTAAATCATCATTTAAAAATTTAGAATTGCCATGTGTGTAGGATACTGTGTTTGCTCCTCCAGAGCCACTCTC
TCTGCTTCTGCATCATTCTGTGTGTCCCAGAAGGGTGACTTCTACACATTGCAAAAATGGGCTCTCCTACCTTTGAGC
TCCCAATTGGTTTGGCCAAT GAGAAGCACCAGTGGGAAAGCACCAGAGAGAGAAGATTGACATAGGAATATTTCTTCT
CCAATTCCTTCTTTGCTGGGTTGGCACTGGACT CATTCCTCCCCGAAAAGTCATACTCCAATCAGACTGCCCCTCATA
CAACTGAAGCTACTTTCTCTGGGGTCAGGTAAT CACTCCTCCCCTTGCTCCTTCAGGTCTGCTGCTGCATTGAGAGTG
CTTTTGTATTCCTTGTAGCTTTCTCCTAACATTGCTGACACTTTTGTAAATGTCCCCTTCATGAAATTCTTCTATATG
CCTCATTTCAGCATGCCATCTGTCTCCTGCCTGGCTGACACAAGGTGATTCAACAGCTCATGAAAGTCAGCAGGAAGC
AANGATGTGCCTTGCTTCAGCTTGGGGTCTTAATCTTGCTAACTTTTGCAGATAAAGAAAAACAGTAACTGGGGGAAC
CACAGTGAAGTCCAGTGCAGAATTCACAGATATCATGGAAAGGTTACTCGGGTGGTCCAGATAGTAAAATTAACAGTC
TAAATTAATCTATCTAAATTTCTGAGGAACGAGAAGCCTTCCCTTGTCATCAGGTGAAGCCAGAAGAGGGAATATAGC
CTCAACCAGAAAAGGGACAGTAATTAAAAGGCTTTTCCCATCCTTGTACAATGGACTGACTTTGCCTCTTCATAACAT
CACAATCCTAAAGCAACACAACAATTAATTCTGATATATTAGTAGCTGAAAAAAATTCCCATTTCCAACTAAGGTAGG
TCAGAATTATAGGATAAACCCTGCAGACTTTTTATACTACCCATCCACGCCATTACTCACTGTTACCTTTCCAAATAC
AAAGAGAAGAACTGGTAAAACATAATCATATAAATCTCCATATTCATTTTGAAATATTTGGCATGATATTTTCTGTGC
TAAAAAGTAATTATTCTTCAAAGAATGATGAGGTCATGTCAGTAAGACACAGGAACCAACTAGAAGGGGCTTCCCACT
GGCCAAATCTGGGGCAAGTTGAGCATCAAAATAAATGATAGTAAAAGATTATAATTCATTGAATAAGAAT CAGCAAAT
ACATACTGATGTAAGTAAATAAGGAAAAGTACAAATCTGTTTCTTGCAGTTGAATGTTAATTAACAATTGTAGAAGAA
ATAACGGAGTTAGAAAAATCACTATTTGGCAATCACCCTAATGACAATTGATTCATACAAGAATCATCAATGAGTATT
AAAACTCATGGGTGAAAGTTTGAT GAGGAATAGGGTATTTATAGCATCTTAAAGTATCTCTTCTCTATTAAGTAGAAA
ATTTAAACAGAAGAAAGTATACTTTGGAGAAATACAGCAGACAATACCTTCAAAGATATCATCAATTATGAGACCAAC
TGATACTATGTGCCTCCTGATAAGATATACTGAAAGGGCCACATTACTTCTTGGTACACAGTCAAAATTTTAAAACCA
GAATCTAACTACAAGGAAAATCAAATTGAGGACACTCTATAAAATAAGTGGACTGAACTCCTTAAAAATGTCAATGTC
ATGAAAGACAAAGAAAGGCTAAAGAATTCCATGAGGTCAAAGAACTATGACAACTAAACACAATTCTGGATGGAATAT
CAAATTAAAAANTAACAGATAAATAATATTATT GGGAAAGTTGAATAAATTTGAATATGCGACTGTTTATTAGTTATTA
GTATTATAATAGTGTTAATTTTCCTAATTTTGTTAAGACTAGTGTGCCTGTTCCATGAAAATAGAAAATGTTCTTATT
CTCTGAAAATGCATGCTAAAGTATTTAGGGGTGAATGCAACAATGTCTGCAGCTCATTCTTGAATCAGTTCAAAGAAA
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AATGAGTTACATTTATATATATATGTATGTATGTAAACAGACATAGATAAAAGTATAGATGTGTGTGTGTCTTTAGAA
AGGGGAGGATTTTTTTTTTTTTTTTGCTGTGTGTTACTGAAGTGCCTATGTCTGCGTGTTCACACTATCATATTTTGT
ATGCCCTGGACTTTATAATTTCTACCTTCAAAATTAGATCTACTGTTGGTAATTAATTCAATATATACTGGTTTTTTA
ACTACTATTCTCATTTCCTAGCAGTAATCTTCCTGAAAAGT CACAGAAATGATTACATTCCTTGTTCTTCATAATAAT
CACTGTTTAATTAAAATAAGAATATTTTAGAAAAGAT CTGCGGCATAGTGGTTAAGACCCCAGTATTTGATGCTAAAC
AGATCTGATTTGGATAACAGAAGGTGGCACTTTGCTGTTTAAGCTGGGGACCAGACACTGTGGGTATAAATAGTAATT
CCAAACACAGCTCCACAGAGCAGCACCCTTATGACAAGGTTTTCATATGTCTATAGTTAAGCCAGAAAATTAAGAATA
ATGCCATAAATATTTATAAAGCTGAACATATCCAAGTTAAAGACCTTTATCCTGAAATTGTATCTTTTAGATTATTTT
CTAAAGACTAATACCATTTAATGTTTAAATGTTCTTTGGAAATGATGGCTGAGAATACGTGATAATGGGTCATTGGTTT
TAATATTTTATTTAGCCAAGTGGAAAATTGGCAACCTGGTGTCGGTCCTCCCATTTGTATTTTACTGGTGCATGAAAT
CCAAAAGTCTAGTAACCATTGGGACAGACAACTCTACTGCATAAGTTTGTATGTTTGTATATCTGTATCACAAAGCCC
AGACACTCGAACTATATAAACTTGTCGCACTAAAGACAGCAAATATGTCTGGTAATTGCATATTCTTCATGTGTGCAC
TGGAATTTCTTATTATATAAGAAAATAAATGTGTTTCTAAACCACCATGAATTGGGTACTGCTGATAGTACTATTCTT
CCTGGCACATGGAAATATCCCACTGAGGTTGTCAATCAATATTGATTTAATCAGTGTGGCAGCAAAGGCACTAGAGGA
GGAAAATACTCTAGACAATCAAGTATAGATGGGAAAATTGCATCACCAAGAAATTCTTAAAAT CACAAGTGGATAATT
TGCAATATCAATTGATTTTACTCAACTGCTTGAGTCCTTTATCATTCCGTTAGAACACTCCTCATATTTGCAGATAAC
TCAGCCCCTCACCTCAGCAACAAGCAAGAGGACATCATTATAAACTTCCTCAATTTCTTTCCTATCCAGTGAAAAATA
TCTAAGTCCCTTTTCCCTTCCCTTTTCCTTCCCTTCCCTTCCTTTTTCTTTCCTTCCATTCTCTTCCTTTTTCCTTCC
TTTTTCTTTCCTTCCATTCTCTTCCTTTTTCCTTCCTTTTTCTTACTTTACCTCCCCCTCCTACCTTTCCCTTTCTCC
CTTCCTCCCTCTCTCCCTTCCTTCCTCTCTCCCTCTCCTTCCTTCCTTCCTTCAATCCATACTTTTATATCTTTTCAG
AGATCAATTTTTCCCATTCATTTCTACATTCTCAGATACCTTGCTCCATGACTTGTTCTACTTCTCTTCTATCTTTAT
TCTTTCCCTCTTGACTGATCCTTTTTGTCTGCCTTTGCATTTTCAAAATCAGTTTTTCTAATCTTAAAAAATAACTTT
GCTCAACCCTGATGCATCTTTATTCACTGTGTCATTATCTCATTATTTTTAAAGGTTAGTTTCTAAAGCCAGGGCTCT
ATACTCACTACCTTCACTCTTGGTTAAAATTAAAAGAAATATAGGTCCCAGTGATATTTATGGGAAAATTTGACTGTG
AATAATCTTGTTGATATAAACACTTTGGGTTTTCAAAATGTTATGCTAGCTGTTAACTTTCCCAGTAACATTATGAGG
GAAGGGCTGGAAAATACAAAAGGTAGACATAGGAACCGAGAACACCACCCCTATGGAGCCAAGCTATACATACTCTGT
CTCTGGTTATCATAAATACATCTCCTATATTCAATGCTTGCTTAGAAAGGCATGATGTCCACGGAGCAATTCAATTGT
TCACTGTGATGGGTTTTTTTGTTTTCTCCTCATGGAATGCAACTTTTATTTAT

SEQ ID NO: 18 >NM_001165963.4 SCN1A [organism=Homo sapiens]| [GenelD=6323]
[transcript=1|

ACCATAGAGTGAGGCGAGGATGAAGCCGAGAGGATACTGCAGAGGTCTCTGGTGCATGTGTGTATGTGTGCGTTTGTG
TGTGTTTGTGTGTCTGTGTGTTCTGCCCCAGTGAGACTGCAGCCCTTGTAAATACTTTGACACCTTTTGCAAGAAGGA
ATCTGAACAATTGCAACTGAAGGCACATTGTTATCATCTCGTCTTTGGGTGATGCTGTTCCTCACTGCAGATGGATAA
TTTTCCTTTTAATCAGAACAGCATAAGAATTATTTCTGAGTGGAGGTGAGGCTTGTCCAAATGTCTTTGCTATCATGG
ATTTCCTGACTCCTACCTGTTTGAGGTTTGGGCAATTATGAATAAGGCTGCTGTATACATCCGTGTGCAGGATTTTGT
GTGGACATAAGTTTTCAACTCCTTTGGTTAAAT CCTAAGGAATTTCATATGCAGAATAAATGGTAATTAAAATGTGCA
GGATGACAAGATGGAGCAAACAGTGCTTGTACCACCAGGACCTGACAGCTTCAACTTCTTCACCAGAGAATCTCTTGC
GGCTATTGAAAGACGCATTGCAGAAGAAAAGGCAAAGAATCCCAAACCAGACAAAANAGATGACGACGAAAATGGCCC
AAAGCCAAATAGTGACTTGGAAGCTGGAAAGAACCTTCCATTTATTTATGGAGACATTCCTCCAGAGATGGTGTCAGA
GCCCCTGGAGGACCTGGACCCCTACTATATCAATAAGAAAACTTTTATAGTATTGAATAAAGGGAAGGCCATCTTCCG
GTTCAGTGCCACCTCTGCCCTGTACATTTTAACTCCCTTCAATCCTCTTAGGAAAATAGCTATTAAGATTTTGGTACA
TTCATTATTCAGCATGCTAATTATGTGCACTATTTTGACAAACTGTGTGTTTATGACAATGAGTAACCCTCCTGATTG
GACAAAGAATGTAGAATACACCTTCACAGGAATATATACTTTTGAATCACTTATAAAAATTATTGCAAGGGGATTCTG
TTTAGAAGATTTTACTTTCCTTCGGGAT CCATGGAACTGGCTCGATTTCACTGTCATTACATTTGCGTACGTCACAGA
GTTTGTGGACCTGGGCAATGTCTCGGCATTGAGAACATTCAGAGTTCTCCGAGCATTGAAGACGATTTCAGTCATTCC
AGGCCTGAAAACCATTGTGGGAGCCCTGATCCAGTCTGTGAAGAAGCTCTCAGATGTAATGATCCTGACTGTGTTCTG
TCTGAGCGTATTTGCTCTAATTGGGCTGCAGCTGTTCATGGGCAACCTGAGGAATAAATGTATACAATGGCCTCCCAC
CAATGCTTCCTTGGAGGAACATAGTATAGAAAAGAATATAACTGTGAATTATAATGGTACACTTATAAATGAAACTGT
CTTTGAGTTTGACTGGAAGT CATATATT CAAGATT CAAGATATCATTATTTCCTGGAGGGTTTTTTAGATGCACTACT
ATGTGGAAATAGCTCTGATGCAGGCCAATGTCCAGAGGCGATATATGTGTGTGAAAGCTGGTAGAAATCCCAATTATGG
CTACACAAGCTTTGATACCTTCAGTTGGGCTTTTTTGTCCTTGTTTCGACTAATGACT CAGGACTTCTGGGAAAATCT
TTATCAACTGACATTACGTGCTGCTGGGAAAACGTACATGATATTTTTTGTATTGGTCATTTTCTTGGGCTCATTCTA
CCTAATAAATTTGATCCTGGCTGTGGTGGCCAT GGCCTACGAGCGAACAGAATCAGGCCACCTTGCGAAGAAGCAGAACA
GAAAGAGGCCGAATTTCAGCAGATGATTGAACAGCTTAAAAAGCAACAGGAGGCAGCTCAGCAGGCAGCAACGGCAAC
TGCCTCAGAACATTCCAGAGAGCCCAGTGCAGCAGGCAGGCTCTCAGACAGCTCATCTGAAGCCTCTAAGTTGAGTTC
CAAGAGTGCTAAGGAAAGAAGAAATCGCGAGGAAGAAAAGAAAACAGAAAGAGCAGTCTGCTGGGCGAAGAGAAAGAT GA
GGATGAATTCCAAAAATCTGAATCTGAGGACAGCATCAGGAGGAAAGGTTTTCGCTTCTCCATTGAAGGGAACCGATT
GACATATGAAAAGAGGTACTCCTCCCCACACCAGTCTTTGTTGAGCATCCGTGGCTCCCTATTTTCACCAAGGCGAAA
TAGCAGAACAAGCCTTTTCAGCTTTAGAGGGCGAGCAAAGGATGTGGGATCTGAGAACGACTTCGCAGATGATGAGCA
CAGCACCTTTGAGGATAACGAGAGCCGTAGAGATTCCTTGTTTGTGCCCCGACGACACGCGAGAGAGACGCAACAGCAA
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CCTGAGTCAGACCAGTAGGTCATCCCGGATGCTGGCAGTGTTTCCAGCCGAATGGGAAGATGCACAGCACTGTGGATTG
CAATGGTGTGGTTTCCTTGGTTGGTGGACCTTCAGTTCCTACATCGCCTGTTGGACAGCTTCTGCCAGAGGTGATAAT
AGATAAGCCAGCTACTGATGACAATGGAACAACCACTGAAACTGAAATGAGAAAGAGAAGGTCAAGTTCTTTCCACGT
TTCCATGGACTTTCTAGAAGATCCTTCCCAAAGGCAACCGAGCAATGAGTATAGCCAGCATTCTAACAAATACAGTAGA
AGAACTTGAAGAATCCAGGCAGAAATGCCCACCCTGTTGGTATAAATTTTCCAACATATTCTTAATCTGGGACTGTTC
TCCATATTGGTTAAAAGTGAAACATGTTGTCAACCTGGTTGTGATGGACCCATTTGTTGACCTGGCCATCACCATCTG
TATTGTCTTAAATACTCTTTTCATGGCCATGGAGCACTATCCAATGACGGACCATTTCAATAATGTGCTTACAGTAGG
AAACTTGGTTTTCACTGGGATCTTTACAGCAGAAATGTTTCTGAAAATTATTGCCATGGATCCTTACTATTATTTCCA
AGAAGGCTGGAATATCTTTGACGGTTTTATTGTGACGCTTAGCCTGGTAGAACTTGGACTCGCCAATGTGGAAGGATT
ATCTGTTCTCCGTTCATTTCGATTGCTGCGAGTTTTCAAGTTGGCAAAATCTTGGCCAACGTTAAATATGCTAATAAA
GATCATCGGCAATTCCGTGGGGGCTCTGGGAAATTTAACCCTCGTCTTGGCCATCATCGTCTTCATTTTTGCCGTGGT
CGGCATGCAGCTCTTTGGTAAAAGCTACAAAGATTGTGTCTGCAAGATCGCCAGTGATTGTCAACT CCCACGCTGGCA
CATGAATGACTTCTTCCACT CCTTCCTGATTGTGTTCCGCGTGCT GTGTGGGGAGT GGATAGAGACCATGTGGGACTG
TATGGAGGTTGCTGGTCAAGCCATGTGCCTTACTGTCTTCATGATGGTCATGGTGCGATTGGAAACCTAGTGGTCCTGAA
TCTCTTTCTGGCCTTGCTTCTGAGCTCATTTAGTGCAGACAACCTTGCAGCCACTGATGATGATAATGAAATGAATAA
TCTCCAAATTGCTGTGGATAGGAT GCACAAAGGAGTAGCTTATGTGAAAAGAAAAATATATGAATTTATTCAACAGTC
CTTCATTAGGAAACAAAAGATTTTAGATGAAATTAAACCACTTGATGATCTAAACAACAAGAAAGACAGTTGTATGTC
CAATCATACAGCAGAAATTGGGAAAGATCTTGACTATCTTAAAGATGTAAATGGAACTACAAGTGGTATAGGAACT GG
CAGCAGTGTTGAAAAATACATTATTGATGAAAGTGATTACATGTCATTCATAAACAACCCCAGTCTTACTGTGACTGT
ACCAATTGCTGTAGGAGAAT CTGACTTTGAAAATTTAAACACGGAAGACTTTAGTAGTGAATCGGATCTGGAAGAAAG
CAAAGAGAAACTGAATGAAAGCAGTAGCTCATCAGAAGGTAGCACTGTGGACATCGGCGCACCTGTAGAAGAACAGCC
CGTAGTGGAACCTGAAGAAACTCTTGAACCAGAAGCTTGTTTCACTGAAGGCTGTGTACAAAGATTCAAGTGTTGTCA
AATCAATGTGGAAGAAGGCAGAGGAAAACAATGCTGGAACCTGAGAAGGACGTGTTTCCGAATAGTTGAACATAACTG
GTTTGAGACCTTCATTGTTTTCATGATTCTCCTTAGTAGTGGTGCTCTGGCATTTGAAGATATATATATTGATCAGCG
AANGACGATTAAGACGATGTTGGAATATGCTGACAAGGTTTTCACTTACATTTTCATTCTGGAAATGCTTCTAAAATG
GGTGGCATATGGCTATCAAACATATTTCACCAATGCCTGGTGTTGGCTGGACTTCTTAATTGTTGATGTTTCATTGGT
CAGTTTAACAGCAAATGCCTTGGGTTACTCAGAACTTGGAGCCATCAAATCTCTCAGGACACTAAGAGCTCTGAGACC
TCTAAGAGCCTTATCTCGATTTGAAGGGATGAGGGTGGTTGTGAATGCCCTTTTAGGAGCAATTCCATCCATCATGAA
TGTGCTTCTGGTTTGTCTTATATTCTGGCTAATTTTCAGCATCATGGGCGTAAATTTGTTTGCTGGCAAATTCTACCA
CTGTATTAACACCACAACTGGTGACAGGTTTGACATCGAAGACGTGAATAATCATACTGATTGCCTAAAACTAATAGA
ANGAAATGAGACTGCTCGATGGAAAANAT GTGAAAGTAAACTTTGATAATGTAGGATTTGGGTATCTCTCTTTGCTTCA
AGTTGCCACATTCAAAGGATGGATGGATATAATGTATGCAGCAGTTGATTCCAGAAATGTGGAACTCCAGCCTAAGTA
TGAAGAAAGTCTGTACATGTATCTTTACTTTGTTATTTTCATCATCTTTGGGTCCTTCTTCACCTTGAACCTGTTTAT
TGGTGTCATCATAGATAATTTCAACCAGCAGAAAAAGAAGTTTGGAGGT CAAGACATCTTTATGACAGAAGAACAGAA
GAAATACTATAATGCAATGAAAAAATTAGGATCGAAAAANCCGCAAAAGCCTATACCTCGACCAGGAAACAAATTTCA
AGGAATGGTCTTTGACTTCGTAACCAGACAAGTTTTTGACATAAGCATCATGATTCTCATCTGTCTTAACATGGTCAC
ANTGATGGTGGAAACAGATGACCAGAGTGAATATGTGACTACCATTTTGTCACGCATCAATCTGGTGTTCATTGTGCT
ATTTACTGGAGAGTGTGTACTGAAACTCATCTCTCTACGCCATTATTATTTTACCATTGGATGGAATATTTTTGATTT
TGTGGTTGTCATTCTCTCCATTGTAGGTATGTTTCTTGCCGAGCTGATAGAAAAGTATTTCGTGTCCCCTACCCTGTT
CCGAGTGATCCGTCTTGCTAGGATTGGCCGAATCCTACGTCTGATCAAAGGAGCAAAGGGGATCCGCACGCTGCTCTT
TGCTTTGATGATGTCCCTTCCTGCGTTGTTTAACATCGGCCTCCTACTCTTCCTAGTCATGTTCATCTACGCCATCTT
TGGGATGTCCAACTTTGCCTATGTTAAGAGGGAAGTTGGCGATCGATGACATGTTCAACTTTGAGACCTTTGGCAACAG
CATGATCTGCCTATTCCAAATTACAACCTCTGCTGGCTGGGATGGATTGCTAGCACCCATTCTCAACAGTAAGCCACC
CGACTGTGACCCTAATAAAGTTAACCCTGGAAGCTCAGTTAAGGGAGACTGTGGGAACCCATCTGTTGGAATTTTCTT
TTTTGTCAGTTACATCATCATATCCTTCCTGGTTGTGGTGAACATGTACATCGCGGTCATCCTGGAGAACTT CAGTGT
TGCTACTGAAGAAAGTGCAGAGCCTCTGAGTGAGGATGACTTTGAGATGTTCTATGAGGTTTGGGAGAAGTTTGATCC
CGATGCAACTCAGTTCATGGAATTTGAAAAATTATCTCAGTTTGCAGCTGCGCTTGAACCGCCTCTCAATCTGCCACA
ACCAAACAAACTCCAGCTCATTGCCATGGATTTGCCCATGGTGAGTGGTGACCGGATCCACTGTCTTGATATCTTATT
TGCTTTTACAAAGCGGGTTCTAGGAGAGAGTGGAGAGATGGATGCTCTACGAATACAGATGGAAGAGCGATTCATGGC
TTCCAATCCTTCCAAGGTCTCCTATCAGCCAATCACTACTACTTTAAAACGAAAACAAGAGCGAAGTATCTGCTGTCAT
TATTCAGCGTGCTTACAGACGCCACCTTTTAAAGCGAACTGTAAAACAAGCTTCCTTTACGTACAATAAAAACAAAAT
CAAAGGTGGGGCTAATCTTCTTATAAAAGAAGACATGATAATTGACAGAATAAATGAAAACT CTATTACAGAAAAANC
TGATCTGACCATGTCCACTGCAGCTTGTCCACCTTCCTATGACCGGGTGACAAAGCCAATTGTGGAAAAACATGAGCA
AGAAGGCAAAGATGAAAANGCCAAAGGGAAATAAATGAAAATAAATAAAAATAATTGGGTGACAAATTGTTTACAGCC
TGTGAAGGTGATGTATTTTTATCAACAGGACTCCTTTAGGAGGTCAATGCCAAACTGACTGTTTTTACACAAATCTCC
TTAAGGTCAGTGCCTACAATAAGACAGTGACCCCTTGTCAGCAAACTGTGACTCTGTGTAAAGGGGAGATGACCTTGA
CAGGAGGTTACTGTTCTCACTACCAGCTGACACTGCTGAAGATAAGATGCACAATGGCTAGTCAGACTGTAGGGACCA
GTTTCAAGGGGTGCAAACCTGTGATTTTGGGGTTGTTTAACATGAAACACTTTAGTGTAGTAATTGTATCCACTGTTT
GCATTTCAACTGCCACATTTGTCACATTTTTATGGAATCTGTTAGTGGATTCATCTTTTTGTTAATCCATGTGTTTAT
TATATGTGACTATTTTTGTAAACGAAGTTTCTGTTGAGAAATAGGCTAAGGACCTCTATAACAGGTATGCCACCTGGG
GGGTATGGCAACCACATGGCCCTCCCAGCTACACAAAGTCGTGGTTTGCATGAGGGCATGCTGCACTTAGAGATCATG
CATGAGAAAAAGTCACAAGAAAAACAAATTCTTAAATTTCACCATATTTCTGGGAGGGGTAATTGGGTGATAAGTGGA
GGTGCTTTGTTGATCTTGTTTTGCGAAATCCAGCCCCTAGACCAAGTAGATTATTTGTGGGTAGGCCAGTAAATCTTA
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GCAGGTGCAAACTTCATTCAAATGTTTGGAGTCATAAATGTTATGTTTCTTTTTGTTGTATTAAAAAAAAAACCTGAA
TAGTGAATATTGCCCCTCACCCTCCACCGCCAGAAGACTGAATTGACCAAAATTACTCTTTATAAATTTCTGCTTTTT
CCTGCACTTTGTTTAGCCATCTTCGGCTCTCAGCAAGGTTGACACTGTATATGTTAATGAAATGCTATTTATTATGTA
AATAGTCATTTTACCCTGTGGTGCACGTTTGAGCAAACAAATAAT GACCTAAGCACAGTATTTATTGCATCAAATATG
TACCACAAGAAATGTAGAGT GCAAGCTTTACACAGGTAATAAAATGTATTCTGTACCATTTATAGATAGTTTGGATGC
TATCAATGCATGTTTATATTACCATGCTGCTGTATCTGGTTTCTCTCACTGCTCAGAATCTCATTTAT GAGAAACCAT
ATGTCAGTGGTAAAGTCAAGGAAATTGTTCAACAGATCTCATTTATTTAAGTCATTAAGCAATAGTTTGCAGCACTTT
AACAGCTTTTTGGTTATTTTTACATTTTAAGTGCGATAACATATGGTATATAGCCAGACTGTACAGACATGTTTAAAAA
AACACACTGCTTAACCTATTAAATATGTGTTTAGAATTTTATAAGCAAATATAAATACTGTAAAAAGTCACTTTATTT
TATTTTTCAGCATTATGTACATAAATAT GAAGAGGAAATTATCTT CAGGTTGATAT CACAATCACTTTTCTTACTTTC
TGTCCATAGTACTTTTTCAT GAAAGAAATTTGCTAAATAAGACATGAAAACAAGACTGGGTAGTTGTAGATTTCTGCT
TTTTAAATTACATTTGCTAATTTTAGATTATTTCACAATTTTAAGCGAGCAAAATAGGTTCACGATTCATATCCAAATT
ATGCTTTGCAATTGGAAAAGGGTTTAAAATTTTATTTATATTTCTGGTAGTACCTGCACTAACTGAATTGAAGGTAGT
GCTTATGTTATTTTTGTTCTTTTTTTCTGACTTCGGTTTATGTTTTCATTTCTTTGGAGTAATGCTGCTCTAGATTGT
TCTAAATAGAATGTGGGCTTCATAATTTTTTTTTCCACAAAAACAGAGTAGTCAACTTATATAGTCAATTACATCAGG
ACATTTTGTGTTTCTTACAGAAGCAAACCATAGGCTCCTCTTTTCCTTAAAACTACTTAGATAAACTGTATTCGTGAA
CTGCATGCTGGAAAATGCTACTATTATGCTAAATAATGCTAACCAACATTTAAAATGTGCAAAACTAATAAAGATTAC
ATTTTTTATTTTATTGTTTGCCCAGTCACTTTTTGTTAACAGAATATTCTAATGATATGGAGATTTTTTACATTACAA
ATTGGGGGAGAAGGGGAGCGCGCGCGCACACACACACACACACACACACACACACACACACACACAGAGGCATACCCA
CGTTGACAACAAAACCTAGGGTAGATATGTCACTGGAGGTAGGGGGTAATGACCTCCCAGAATTACAAGCAGCAGGTG
TGTTCTCTGTTAGGAGGAAGAACTGGTGTCAGAGGATAGCTAGTGATTCTAGGAGGAAGAGAAGTATGGAAGCCAGAG
TGATGGTGGATGACCCCTTGAGCTATGAAAAGAAACCCTTAAATCATCATTTAAAAATTTAGAATTGCCATGTGTGTA
GGATACTGTGTTTGCTCCTCCAGAGCCACTCTCTCTGCTTCTGCATCATTCTGTGTGTCCCAGAAGGGTGACTTCTAC
ACATTGCAAAAATGGGCTCTCCTACCTTTGAGCTCCCAATTGGTTTGGCCAATGAGAAGCACCAGTGGGAAAGCACCA
GAGAGAGAAGATTGACATAGGAATATTTCTTCTCCAATTCCTTCTTTGCTGGGTTGGCACTGGACT CATTCCTCCCCG
AAAAGTCATACTCCAATCAGACTGCCCCTCATACAACTGAAGCTACTTTCTCTGGGGTCAGGTAATCACTCCTCCCCT
TGCTCCTTCAGGTCTGCTGCTGCATTGAGAGTGCTTTTGTATTCCTTGTAGCTTTCTCCTAACATTGCTGACACTTTT
GTAAATGTCCCCTTCATGAAATTCTTCTATATGCCTCATTTCAGCATGCCATCTGTCTCCTGCCTGGCTGACACAAGG
TGATTCAACAGCTCATGAAAGTCAGCAGGAAGCAAAGATGTGCCTTGCTTCAGCTTGGGGTCTTAATCTTGCTAACTT
TTGCAGATAAAGAAAAACAGTAACTGGGGGAACCACAGTGAAGTCCAGTGCAGAATTCACAGATATCATGGAAAGGTT
ACTCGGGTGGTCCAGATAGTAAAATTAACAGTCTAAATTAATCTATCTAAATTTCTGAGGAACGAGAAGCCTTCCCTT
GTCATCAGGTGAAGCCAGAAGAGGGAATATAGCCTCAACCAGAAAAGGGACAGTAATTAAAAGGCTTTTCCCATCCTT
GTACAATGGACTGACTTTGCCTCTTCATAACATCACAATCCTAAAGCAACACAACAATTAATTCTGATATATTAGTAG
CTGAAAAAAATTCCCATTTCCAACTAAGGTAGGTCAGAATTATAGGATAAACCCTGCAGACTTTTTATACTACCCATC
CACGCCATTACTCACTGTTACCTTTCCAAATACAAAGAGAAGAACTGGTAAAACATAATCATATAAATCTCCATATTC
ATTTTGAAATATTTGGCATGATATTTTCTGTGCTAAAAAGTAATTATTCTTCAAAGAATGATGAGGTCATGTCAGTAA
GACACAGGAACCAACTAGAAGGGGCTTCCCACTGGCCAAATCTGGGGCAAGTTGAGCATCAAAATAAATGATAGTAAA
AGATTATAATTCATTGAATAAGAATCAGCAAATACATACTGATGTAAGTAAATAAGGAAAAGTACAAATCTGTTTCTT
GCAGTTGAATGTTAATTAACAATTGTAGAAGAAATAACGGAGTTAGAAAAATCACTATTTGGCAATCACCCTAATGAC
AATTGATTCATACAAGAATCATCAATGAGTATTAAAACTCATGGGTGAAAGTTTGATGAGGAATAGGGTATTTATAGC
ATCTTAAAGTATCTCTTCTCTATTAAGTAGAAAATTTAAACAGAAGAAAGTATACTTTGGAGAAATACAGCAGACAAT
ACCTTCAAAGATATCATCAATTATGAGACCAACTGATACTATGTGCCTCCTGATAAGATATACTGAAAGGGCCACATT
ACTTCTTGGTACACAGTCAAAATTTTAAAACCAGAATCTAACTACAAGGAAAATCAAATTGAGGACACTCTATAAAAT
ANAGTGGACTGAACTCCTTAAAAATGTCAATGTCATGAAAGACAAAGAAAGGCTAAAGAATTCCATGAGGTCAAAGAAC
TATGACAACTAAACACAATTCTGGATGGAATATCAAATTAAAAAATAACAGATAAATAATATTATTGGGAAAGTTGAA
TAAATTTGAATATGGACTGTTTATTAGTTATTAGTATTATAATAGTGTTAATTTTCCTAATTTTGTTAAGACTAGTGT
GCCTGTTCCATGAAAATAGAAAATGTTCTTATTCTCTGAAAATGCATGCTAAAGTATTTAGGGGTGAATGCAACAATG
TCTGCAGCTCATTCTTGAAT CAGTTCAAAGAAAANATGAGTTACATTTATATATATATGTATGTATGTAAACAGACATA
GATAAAAGTATAGATGTGTGTGTGTCTTTAGAAAGGGGAGGATTTTTTTTTTTTTTTTGCTGTGTGTTACTGAAGTGC
CTATGTCTGCGTGTTCACACTATCATATTTTGTATGCCCTGGACTTTATAATTTCTACCTTCAAAATTAGATCTACTG
TTGGTAATTAATTCAATATATACTGGTTTTTTAACTACTATTCTCATTTCCTAGCAGTAATCTTCCTGAAAAGTCACA
GAAATGATTACATTCCTTGTTCTTCATAATAAT CACTGTTTAATTAAAATAAGAATATTTTAGAAAAGAT CTGCGGCA
TAGTGGTTAAGACCCCAGTATTTGATGCTAAACAGATCTGATTTGGATAACAGAAGCTGGCACTTTGCTGTTTAAGCT
GGGGACCAGACACTGTGGGTATAAATAGTAATT CCAAACACAGCTCCACAGAGCAGCACCCTTATGACAAGGTTTTCA
TATGTCTATAGTTAAGCCAGAAAATTAAGAATAATGCCATAAATATTTATAAAGCTGAACATATCCAAGTTAAAGACC
TTTATCCTGAAATTGTATCTTTTAGATTATTTTCTAAAGACTAATACCATTTAATGTTTAAATGTTCTTTGGAAATGA
TGGTGAGAATACGTGATAAT GGGTCATTGGTTTTAATATTTTATTTAGCCAAGTGGAAAATTGGCAACCTGGTGTCGG
TCCTCCCATTTGTATTTTACTGGTGCATGAAATCCAAAAGTCTAGTAACCATTGGGACAGACAACTCTACTGCATAAG
TTTGTATGTTTGTATATCTGTATCACAAAGCCCAGACACTCGAACTATATAAACTTGTCGCACTAAAGACAGCAAATA
TGTCTGGTAATTGCATATTCTTCATGTGTGCACTGGAATTTCTTATTATATAAGAAAATAAATGTGTTTCTAAACCAC
CATGAA
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SEQ ID NO: 19 >NP 001159435.1 SCN1A [organism=Homo sapiens| [ GenelD=6323]
[isoform=1]

MEQTVLVPPGPDSENFETRESLAAIERRIAEEKAKNPKPDKKDDDENGPKPNSDLEAGKNLPFIYGDIPPEMVSEPLE
DLDPYYINKKTFIVLNKGKAIFRESATSALYILTPENPLRKIAIKILVHSLESMLIMCTILTNCVEMTMSNP PDWTKN
VEYTFTGIYTFESLIKITIARGECLEDFTELRDPWNWLDETVITFAYVTEEVDLGNVSALRTEFRVLRALKTISVIPGLK
TIVGALIQSVKKLSDVMILTVECLSVFALIGLOLFMGNLRNKCIOQWPPTNASLEEHSIEKNITVNYNGTLINETVEFEFE
DWKSYIQODSRYHYFLEGFLDALLCGNSSDAGOQCPEGYMCVKAGRNPNYGYTSEFDTESWAFLSLEFRLMTODEWENLYQL
TLRAAGKTYMIFEFVLVIFLGSEFYLINLILAVVAMAYEEQNOATLEEAEQKEAEFQOMI EQLKKOQEAAQOAATATASE
HSREPSAAGRLSDSSSEASKLS SKSAKERRNRRKKRKQKEQSGGEEKDEDEFQKSESEDSIRRKGEFREFSIEGNRLTYE
KRYSSPHOSLLSIRGSLESPRRNSRTSLESFRGRAKDVGSENDFADDEHSTEFEDNESRRDSLEVPRRHGERRNSNLSQ
TSRSSRMLAVEPANGKMHSTVDCNGVVSLVGGPSVPTSPVGQLLPEVIIDKPATDDNGTTTETEMRKRRS SSEHVSMD
FLEDPSQRORAMSTIASILTNTVEELEESROQKCPPCWYKESNIFLIWDCSPYWLKVKHVVNLVVMDPEVDLAITICIVL
NTLFMAMEHYPMTDHENNVLTVGNLVETGI FTAEMEFLKIIAMDPYYYFQEGWNIFDGFIVTLSLVELGLANVEGLSVL
RSFRLLRVEFKLAKSWPTLNMLIKIIGNSVGALGNLTLVLAIIVFIFAVVGMQOLEFGKSYKDCVCKIASDCOLPRWHMND
FFHSFLIVEFRVLCGEWIETMWDCMEVAGOAMCLTVEFMMVMVIGNLVVLNLFLALLLSSESADNLAATDDDNEMNNLQT
AVDRMHKGVAYVKRKIYEFIQQSETIRKOKILDEIKPLDDLNNKKDSCMSNHTAEIGKDLDYLKDVNGTTSGIGTGS SV
EKYIIDESDYMSEFINNPSLTVIVPIAVGESDEFENLNTEDEFSSESDLEESKEKLNESSSSSEGSTVDIGAPVEEQPVVE
PEETLEPEACFTEGCVQRFKCCOINVEEGRGKOWWNLRRTCEFRIVEHNWFETFIVEFMILLSSGALAFEDIYIDQRKTI
KIMLEYADKVETYIFILEMLLKWVAYGYQTYEFTNAWCWLDFLIVDVSLVSLTANALGYSELGATIKSLRTLRALRPLRA
LSRFEGMRVVVNALLGAIPSIMNVLLVCLIFWLIFSIMGVNLEFAGKEYHCINTTTGDRFDIEDVNNHTDCLKLIERNE
TARWKNVKVNEDNVGEGYLS LLOVATEFKGWMDIMYAAVDSRNVELQPKYEESLYMYLYEVIFITIFGSEEFTLNLEIGVI
IDNEFNQOKKKEFGGODIFMTEEQKKYYNAMKKLGSKKPOQKPIPRPGNKFOQGMVEDEVTROVEDI SIMILICLNMVTMMV
ETDDOSEYVITILSRINLVEFIVLFTGECVLKLISLRHYYFTIGWNIFDEVVVILSIVGMFLAELTEKYEVSPTLERVI
RLARIGRILRLIKGAKGIRTLLFALMMSLPALENIGLLLFLVMFIYATFGMSNFAYVKREVGIDDMENFETEGNSMIC
LEQITTSAGWDGLLAPILNSKPPDCDPNKVNPGSSVKGDCGNPSVGIFFEVSYITIISEFLVVVNMYIAVILENESVATE
ESAEPLSEDDFEMEYEVWEKEFDPDATQFMEFEKLSQFAAATLEPPINLPOPNKLOLIAMDLPMVSGDRIHCLDILEAET
KRVLGESGEMDALRIQMEEREFMASNPSKVSYQPITTTLKRKOEEVSAVITIQRAYRRHLLKRTVKQASEFTYNKNKIKGG
ANLLIKEDMIIDRINENSITEKTDLTMSTAACPPSYDRVTKPIVEKHEQEGKDEKAKGK

SEQ ID NO: 20 >NP_001159436.1 SCN1A [organism=Homo sapiens| [GenelD=6323]
[isoform=3]

MEQTVLVPPGPDSENFETRESLAAIERRIAEEKAKNPKPDKKDDDENGPKPNSDLEAGKNLPFIYGDIPPEMVSEPLE
DLDPYYINKKTFIVLNKGKAIFRESATSALYILTPENPLRKIAIKILVHSLESMLIMCTILTNCVEMTMSNP PDWTKN
VEYTFTGIYTFESLIKITIARGECLEDFTELRDPWNWLDETVITFAYVTEEVDLGNVSALRTEFRVLRALKTISVIPGLK
TIVGALIQSVKKLSDVMILTVECLSVFALIGLOLFMGNLRNKCIOQWPPTNASLEEHSIEKNITVNYNGTLINETVEFEFE
DWKSYIQODSRYHYFLEGFLDALLCGNSSDAGOQCPEGYMCVKAGRNPNYGYTSEFDTESWAFLSLEFRLMTODEWENLYQL
TLRAAGKTYMIFEFVLVIFLGSEFYLINLILAVVAMAYEEQNOATLEEAEQKEAEFQOMI EQLKKOQEAAQOAATATASE
HSREPSAAGRLSDSSSEASKLS SKSAKERRNRRKKRKQKEQSGGEEKDEDEFQKSESEDSIRRKGEFREFSIEGNRLTYE
KRYSSPHOSLLSIRGSLESPRRNSRTSLESFRGRAKDVGSENDFADDEHSTEFEDNESRRDSLEVPRRHGERRNSNLSQ
TSRSSRMLAVEPANGKMHSTVDCNGVVSLGTTTETEMRKRRSSSFHVSMDELEDPSQRORAMSIASILTNTVEELEES
ROKCPPCWYKESNIFLIWDCSPYWLKVKHVVNLVVMDPEVDLAITICIVILNTLEFMAMEHY PMTDHENNVLTVGNLVET
GIFTAEMFLKITAMDPYYYFOQEGWNIFDGFIVTLSLVELGLANVEGLSVLRSFRLLRVEFKLAKSWPTLNMLIKIIGNS
VGALGNLTLVLAIIVFIFAVVGMOLEFGKSYKDCVCKIASDCOLPRWHMNDEFHSFLIVERVLCGEWIETMWDCMEVAG
OAMCLTVEMMVMVIGNLVVLNLELALLLSSEFSADNLAATDDDNEMNNLOIAVDRMHKGVAYVKRKIYEFIQQSEFTIRKO
KILDEIKPLDDLNNKKDSCMSNHTAEIGKDLDYLKDVNGTTSGIGTGSSVEKYIIDESDYMSEFINNPSLTVIVPIAVG
ESDFENLNTEDFSSESDLEESKEKLNESSSSSEGSTVDIGAPVEEQPVVEPEETLEPEACFTEGCVQREFKCCQINVEE
GRGKOWWNLRRTCEFRIVEHNWEFETFIVEMILLSSGALAFEDIYIDORKTIKTMLEYADKVETYIFILEMLLKWVAYGY
OTYFTNAWCWLDEFLIVDVSLVSLTANALGYSELGAIKSLRTLRALRPLRALSRFEGMRVVVNALLGAIPSIMNVLLVC
LIFWLIFSIMGVNLFAGKEYHCINTTTGDREDIEDVNNHTDCLKLIERNETARWKNVKVNEDNVGEFGYLSLLOVATEK
GWMDIMYAAVDSRNVELOPKYEESLYMYLYEFVIFITIFGSFFTLNLEIGVIIDNENQOKKKEGGODI FMTEEQKKYYNA
MKKLGSKKPOKPIPRPGNKFOGMVEDEVTROVEDISIMILICLNMVTMMVETDDOSEYVITILSRINLVEFIVLETGEC
VLKLISLRHYYFTIGWNIFDEVVVILSIVGMFLAELIEKYFVSPTLEFRVIRLARIGRILRLIKGAKGIRTLLFALMMS
LPALENIGLLLFLVMFIYAT FGMSNFAYVKREVGIDDMENFETFGNSMICLEQITTSAGWDGLLAPTILNSKPPDCDPN
KVNPGSSVKGDCGNPSVGIFFEVSYITISEFLVVVNMYIAVILENFSVATEESAEPLSEDDFEMEYEVWEKEDPDATQF
MEFEKLSQFAAALEPPLNLPOPNKLOLTAMDLPMVSGDRIHCLDILFAFTKRVLGESGEMDALRIOMEERFMASNP SK
VSYQPITTTLKRKOEEVSAVIIQRAYRRHLLKRTVKOQASEFTYNKNKIKGGANLLIKEDMIIDRINENSITEKTDLTMS
TAACPPSYDRVTKPIVEKHEQEGKDEKAKGK
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SEQ ID NO: 21 >NP _001340878.1 SCN1A [organism=Homo sapiens]| [ GenelD=6323]
[isoform=2]

MEQTVLVPPGPDSENFETRESLAAIERRIAEEKAKNPKPDKKDDDENGPKPNSDLEAGKNLPFIYGDIPPEMVSEPLE
DLDPYYINKKTFIVLNKGKAIFRESATSALYILTPENPLRKIAIKILVHSLESMLIMCTILTNCVEMTMSNP PDWTKN
VEYTFTGIYTFESLIKITIARGECLEDFTELRDPWNWLDETVITFAYVTEEVDLGNVSALRTEFRVLRALKTISVIPGLK
TIVGALIQSVKKLSDVMILTVECLSVFALIGLOLFMGNLRNKCIOQWPPTNASLEEHSIEKNITVNYNGTLINETVEFEF
DWKSYIQODSRYHYFLEGFLDALLCGNSSDAGOQCPEGYMCVKAGRNPNYGYTSEFDTESWAFLSLEFRLMTODEWENLYQL
TLRAAGKTYMIFEFVLVIFLGSEFYLINLILAVVAMAYEEQNOATLEEAEQKEAEFQOMI EQLKKOQEAAQOAATATASE
HSREPSAAGRLSDSSSEASKLS SKSAKERRNRRKKRKQKEQSGGEEKDEDEFQKSESEDSIRRKGEFREFSIEGNRLTYE
KRYSSPHOSLLSIRGSLESPRRNSRTSLESFRGRAKDVGSENDFADDEHSTEFEDNESRRDSLEVPRRHGERRNSNLSQ
TSRSSRMLAVEPANGKMHSTVDCNGVVSLVGGPSVPTSPVGQLLPEGTTTETEMRKRRSSSFHVSMDEFLEDPSOQRQRA
MSIASILTNTVEELEESRQKCPPCWYKESNIFLIWDCSPYWLKVKHVVNLVVMDPEVDLAITICIVLNTLFMAMEHYP
MTDHENNVLTVGNLVEFTGIFTAEMFLKIIAMDPYYYFOEGWNIFDGEFIVTLSLVELGLANVEGLSVLRSFRLLRVEKL
AKSWPTLNMLIKIIGNSVGALGNLTLVLAIIVEFIFAVVGMOLEGKSYKDCVCKIASDCOQLPRWHMNDEFFHSEFLIVERV
LCGEWIETMWDCMEVAGOAMCLTVEMMVMVIGNLVVLNLFLALLLSSEFSADNLAATDDDNEMNNLOTIAVDRMHKGVAY
VKRKIYEFIQOQSEFIRKOKILDEIKPLDDLNNKKDSCMSNHTAEIGKDLDYLKDVNGTTSGIGTGSSVEKYIIDESDYM
SEFINNPSLTVIVPIAVGESDEFENLNTEDEFSSESDLEESKEKLNESSSSSEGSTVDIGAPVEEQPVVEPEETLEPEACE
TEGCVQREFKCCOQINVEEGRGKOWWNLRRTCFRIVEHNWEFETFIVEMILLSSGALAFEDIYIDORKTIKTMLEYADKVE
TYIFILEMLLKWVAYGYQTYFTNAWCWLDELIVDVSLVSLTANALGYSELGAIKSLRTLRALRPLRALSREFEGMRVVV
NALLGAIPSIMNVLLVCLIFWLIFSIMGVNLFAGKEYHCINTTTGDREFDIEDVNNHTDCLKLI ERNETARWKNVKVNE
DNVGEGYLSLLOVATFKGWMDIMYAAVDSRNVELOPKYEESLYMYLYEFVIFITEFGSEFEFTLNLEIGVIIDNENQOKKKE
GGODIFMTEEQKKYYNAMKKLGSKKPOKPIPRPGNKEOGMVEDEVTROVEDISIMILICLNMVTMMVETDDOSEYVTT
ILSRINLVFIVLFTGECVLKLISLRHYYFTIGWNIFDEVVVILSIVGMEFLAELIEKYEVSPTLEFRVIRLARIGRILRL
IKGAKGIRTLLFALMMSLPALENIGLLLFLVMFIYATFGMSNFAYVKREVGIDDMENEFETEFGNSMICLEFQITTSAGWD
GLLAPILNSKPPDCDPNKVNPGSSVKGDCGNPSVGIFFEVSYITIISEFLVVVNMYIAVILENEFSVATEESAEPLSEDDE
EMEYEVWEKEDPDATQFMEFEKLSQFAAATLEPPLNLPOPNKLOLIAMDLPMVSGDRIHCLDILFAFTKRVLGESGEMD
ALRIOMEERFMASNPSKVSYQPITTTLKRKOQEEVSAVITQRAYRRHLLKRTVKOASEFTYNKNKIKGGANLLTIKEDMIT
DRINENSITEKTDLTMSTAACPPSYDRVTKPIVEKHEQEGKDEKAKGK

SEQ ID NO: 22 >NP_001340883.1 SCN1A [organism=Homo sapiens]| [GeneID=6323]
[isoform=4]

MEQTVLVPPGPDSENFETRESLAAIERRIAEEKAKNPKPDKKDDDENGPKPNSDLEAGKNLPFIYGDIPPEMVSEPLE
DLDPYYINKKTFIVLNKGKAIFRESATSALYILTPENPLRKIAIKILVHSLESMLIMCTILTNCVEMTMSNP PDWTKN
VEYTFTGIYTFESLIKITIARGECLEDFTELRDPWNWLDETVITFAYVTEEVDLGNVSALRTEFRVLRALKTISVIPGLK
TIVGALIQSVKKLSDVMILTVECLSVFALIGLOLFMGNLRNKCIOQWPPTNASLEEHSIEKNITVNYNGTLINETVEFEFE
DWKSYIQODSRYHYFLEGFLDALLCGNSSDAGOQCPEGYMCVKAGRNPNYGYTSEFDTESWAFLSLEFRLMTODEWENLYQL
TLRAAGKTYMIFEFVLVIFLGSEFYLINLILAVVAMAYEEQNOATLEEAEQKEAEFQOMI EQLKKOOEAAQAATATASEH
SREPSAAGRLSDSSSEASKLSSKSAKERRNRRKKRKOKEQSGGEEKDEDEFQOKSESEDSIRRKGEFRESIEGNRLTYEK
RYSSPHOSLLSIRGSLESPRRNSRTSLESFRGRAKDVGSENDEADDEHSTFEDNESRRDSLEVPRRHGERRNSNLSQT
SRSSRMLAVEPANGKMHSTVDCNGVVSLVGGPSVPTSPVGQLLPEGTTTETEMRKRRS SSFHVSMDELEDPSQRORAM
SIASILTNTVEELEESRQKCPPCWYKESNIFLIWDCSPYWLKVKHVVNLVVMDPEVDLAITICIVLNTLFMAMEHYPM
TDHENNVLTVGNLVETGIFTAEMFLKITIAMDPYYYFOEGWNIFDGEFIVTLSLVELGLANVEGLSVLRSFRLLRVEKLA
KSWPTLNMLIKIIGNSVGALGNLTLVLAIIVEIFAVVGMQOLEGKSYKDCVCKIASDCOLPRWHMNDEFEFHSEFLIVERVL
CGEWIETMWDCMEVAGOAMCLTVFMMVMVIGNLVVLNLFLALLLSSESADNLAATDDDNEMNNLOIAVDRMHKGVAYV
KRKIYEFIQOSFIRKOKILDEIKPLDDLNNKKDSCMSNHTAEIGKDLDYLKDVNGTTSGIGTGSSVEKYIIDESDYMS
FINNPSLTVTVPIAVGESDFENLNTEDESSESDLEESKEKLNESSSSSEGSTVDIGAPVEEQPVVEPEETLEPEACET
EGCVQRFKCCQINVEEGRGKOWWNLRRTCFRIVEHNWEFETFIVFMILLS SGALAFEDIYIDORKTIKTMLEYADKVET
YIFILEMLLKWVAYGYQTYFTNAWCWLDEFLIVDVSLVSLTANALGYSELGAIKSLRTLRALRPLRALSREFEGMRVVVN
ALLGATIPSIMNVLLVCLIFWLIFSIMGVNLFAGKEYHCINTTTGDREFDIEDVNNHTDCLKLIERNETARWKNVKVNED
NVGFGYLSLLOVATFKGWMDIMYAAVDSRNVELOPKYEESLYMYLYFVIFIIFGSEFFTLNLEFIGVIIDNENQOKKKEG
GODIFMTEEQKKYYNAMKKLGSKKPOKPIPRPGNKFOQGMVEDEVTROVFDISIMILICLNMVTMMVETDDOSEYVTTI
LSRINLVFIVLFTGECVLKLISLRHYYFTIGWNIFDEVVVILSIVGMFLAELTEKYEFVSPTLEFRVIRLARIGRILRLI
KGAKGIRTLLFALMMSLPALFNIGLLLEFLVMFIYATFGMSNFAYVKREVGIDDMENFETEFGNSMICLEQITT SAGWDG
LLAPILNSKPPDCDPNKVNPGSSVKGDCGNPSVGIFEFEVSYITIISEFLVVVNMYIAVILENEFSVATEESAEPLSEDDEFE
MEYEVWEKEFDPDATQFMEFEKLSQFAAATLEPPLNLPOPNKLOLTAMDLPMVSGDRIHCLDILEFAFTKRVLGESGEMDA
LRIOMEEREFMASNPSKVSYQPITTTLKRKOEEVSAVIIQRAYRRHLLKRTVKOQASEFTYNKNKIKGGANLLIKEDMIID
RINENSITEKTDLTMSTAACPPSYDRVTKPIVEKHEQEGKDEKAKGK
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SEQ ID NO: 23 >NP _001340889.1 SCN1A [organism=Homo sapiens]| [ GenelD=6323]
[isoform=5]

MEQTVLVPPGPDSENFETRESLAAIERRIAEEKAKNPKPDKKDDDENGPKPNSDLEAGKNLPFIYGDIPPEMVSEPLE
DLDPYYINKKTFIVLNKGKAIFRESATSALYILTPENPLRKIAIKILVHSLESMLIMCTILTNCVEMTMSNP PDWTKN
VEYTFTGIYTFESLIKITIARGECLEDFTELRDPWNWLDETVITFAYVTEEVDLGNVSALRTEFRVLRALKTISVIPGLK
TIVGALIQSVKKLSDVMILTVECLSVFALIGLOLFMGNLRNKCIOQWPPTNASLEEHSIEKNITVNYNGTLINETVEFEFE
DWKSYIQODSRYHYFLEGFLDALLCGNSSDAGOQCPEGYMCVKAGRNPNYGYTSEFDTESWAFLSLEFRLMTODEWENLYQL
TLRAAGKTYMIFEFVLVIFLGSEFYLINLILAVVAMAYEEQNOATLEEAEQKEAEFQOMI EQLKKOOEAAQAATATASEH
SREPSAAGRLSDSSSEASKLSSKSAKERRNRRKKRKOKEQSGGEEKDEDEFQOKSESEDSIRRKGEFRESIEGNRLTYEK
RYSSPHOSLLSIRGSLESPRRNSRTSLESFRGRAKDVGSENDEADDEHSTFEDNESRRDSLEVPRRHGERRNSNLSQT
SRSSRMLAVEPANGKMHSTVDCNGVVSLGTTTETEMRKRRS SSFHVSMDELEDPSQRORAMSTASILTNTVEELEESR
QKCPPCWYKFSNIFLIWDCSPYWLKVKHVVNLVVMDPEFVDLAITICIVLNTLEFMAMEHYPMTDHENNVLTVGNLVETG
IFTAEMFLKIIAMDPYYYFOEGWNIFDGFIVTLSLVELGLANVEGLSVLRSFRLLRVFKLAKSWPTLNMLIKIIGNSV
GALGNLTLVLAIIVFIFAVVGMQLEFGKSYKDCVCKIASDCOLPRWHMNDEFFHSFLIVERVLCGEWI ETMWDCMEVAGO
AMCLTVEMMVMVIGNLVVLNLEFLALLLSSESADNLAATDDDNEMNNLOIAVDRMHKGVAYVKRKIYEFIQOQSEFIRKOK
ILDETKPLDDLNNKKDSCMSNHTAEIGKDLDYLKDVNGTTSGIGTGSSVEKYIIDESDYMSEFINNPSLTVIVPIAVGE
SDEFENLNTEDESSESDLEESKEKLNESSSSSEGSTVDIGAPVEEQPVVEPEETLEPEACEFTEGCVQREKCCOINVEEG
RGKOWWNLRRTCFRIVEHNWEFETFIVEMILLSSGALAFEDIYIDORKTIKTMLEYADKVETYIFILEMLLKWVAYGYQ
TYFTNAWCWLDELIVDVSLVSLTANALGYSELGAIKSLRTLRALRPLRALSRFEGMRVVVNALLGAIPSIMNVLLVCL
IFWLIEFSIMGVNLFAGKEYHCINTTTGDREDIEDVNNHTDCLKLIERNETARWKNVKVNEDNVGEGYLSLLOVATEKG
WMDIMYAAVDSRNVELOPKYEESLYMYLYEVIFITFGSEFFTLNLEIGVIIDNENQQKKKEFGGODI FMTEEQKKYYNAM
KKLGSKKPOKPIPRPGNKFQGMVEDEVTROVEDISIMILICLNMVTMMVETDDOSEYVTITILSRINLVEFIVLETGECV
LKLISLRHYYFTIGWNIFDEVVVILSIVGMFLAELIEKYEFVSPTLEFRVIRLARIGRILRLIKGAKGIRTLLFALMMSL
PALEFNIGLLLEFLVMFIYAIFGMSNFAYVKREVGIDDMENFETEFGNSMICLEQITTSAGWDGLLAPILNSKPPDCDPNK
VNPGSSVKGDCGNPSVGIFFEVSYIIISELVVVNMYIAVILENFSVATEESAEPLSEDDFEMEYEVWEKEDPDATQOFM
EFEKLSQFAAALEPPLNLPOQPNKLOLTAMDLPMVSGDRIHCLDILFAFTKRVLGESGEMDALRIQOMEEREMASNPSKV
SYOPITTTLKRKOQEEVSAVITIQRAYRRHLLKRTVKQASEFTYNKNKIKGGANLLIKEDMIIDRINENSITEKTDLTMST
AACPPSYDRVTKPIVEKHEQEGKDEKAKGK

SEQ ID NO: 24 >NP_001340890.1 SCN1A [organism=Homo sapiens| [GenelD=6323]
[isoform=6]

MELKIIAMDPYYYFQEGWNIFDGFIVTLSLVELGLANVEGLSVLRSFRLLRVEFKLAKSWPTLNMLIKIIGNSVGALGN
LTLVLAIIVFIFAVVGMOLEFGKSYKDCVCKIASDCOQLPRWHMNDEFFHSFLIVEFRVLCGEWIETMWDCMEVAGOAMCLT
VEMMVMVIGNLVVLNLEFLALLLSSESADNLAATDDDNEMNNLOIAVDRMHKGVAYVKRKIYEFTIQOSFIRKQKILDETL
KPLDDLNNKKDSCMSNHTAEIGKDLDYLKDVNGTTSGIGTGSSVEKYIIDESDYMSEFINNPSLTVIVPIAVGESDEFEN
LNTEDEFSSESDLEESKEKLNESSSSSEGSTVDIGAPVEEQPVVEPEETLEPEACEFTEGCVOREKCCOINVEEGRGKQOW
WNLRRTCFRIVEHNWEFETFIVEMILLSSGALAFEDIYIDOQRKTIKTMLEYADKVETYIFILEMLLKWVAYGYQTYETN
AWCWLDEFLIVDVSLVSLTANALGYSELGAIKSLRTLRALRPLRALSRFEGMRVVVNALLGAIPSIMNVLLVCLIFWLT
FSIMGVNLFAGKEFYHCINTTTGDREDIEDVNNHTDCLKLIERNETARWKNVKVNEDNVGEGYLSLLOVATEFKGWMDIM
YAAVDSRNVELOPKYEESLYMYLYEFVIFITEFGSFEFTLNLEFIGVIIDNENQQKKKEFGGODIFMTEEQKKYYNAMKKLGS
KKPOKPIPRPGNKFQGMVEDEVTROVEDISIMILICLNMVTMMVETDDOSEYVTTILSRINLVFIVLETGECVLKLIS
LRHYYFTIGWNIFDEVVVILSIVGMFLAELTEKYFVSPTLEFRVIRLARIGRILRLIKGAKGIRTLLFALMMSLPALEN
IGLLLEFLVMFIYAIFGMSNFAYVKREVGIDDMENFETEFGNSMICLEQITTSAGWDGLLAPILNSKPPDCDPNKVNPGS
SVKGDCGNPSVGIFFEVSYITIISEFLVVVNMYIAVILENESVATEESAEPLSEDDFEMEYEVWEKEDPDATQFMEFEKL
SOFAAALEPPLNLPOPNKLOLIAMDLPMVSGDRIHCLDILFAFTKRVLGESGEMDALRIOMEERFMASNPSKVSYQPT
TTTLKRKOEEVSAVIIQRAYRRHLLKRTVKOQASFTYNKNKIKGGANLLIKEDMIIDRINENSITEKTDLTMSTAACPP
SYDRVTKPIVEKHEQEGKDEKAKGK

SEQ ID NO: 25 >NM_001386139.1 MECP2 [organism=Homo sapiens]| [ Gene]D=4204]
[transcript=10]

GCGCGCGCTCCCTCCTCTCGGAGAGAGGGCTGTGGTAAAAGCCGTCCGGAARAATGGCCGCCGCCGCCGLLCGCLGLGLL
GAGCGGAGGAGGAGGAGGAGGCGAGGAGGAGAGACTGGAAGAAAAGT CAGAAGACCAGGACCTCCAGGGCCTCAAGGA
CAAACCCCTCAAGTTTAAAAAGGTGAAGAAAGATAAGAAAGAAGAGAAAGAGGGCAAGCATGAGCCCGTGCAGCCATC
AGCCCACCACTCTGCTGAGCCCGCAGAGGCAGGCAAAGCAGAGACATCAGAAGGGT CAGGCTCCGCCCCGGCTGTGLCC
GGAAGCTTCTGCCTCCCCCAAACAGCGGCGCTCCATCATCCGTGACCGGGGACCCATGTATGATGACCCCACCCTGCC
TGAAGGCTGGACACGGAAGCTTAAGCAAAGGAAATCTGGCCGCTCTGCTGGGAAGTATGATGTGTATTTGATCAATCC
CCAGGGAAAAGCCTTTCGCTCTAAAGTGGAGTTGATTGCGTACTTCGAAAAGCT CCAGGAACTGGCAGAGGCCGGGGA
CGCCCCAAAGGGAGCGGCACCACGAGACCCAAGGCGGCCACGTCAGAGGGTGTGCAGGTGAAAAGGGT CCTGGAGAAA
AGTCCTGGGAAGCTCCTTGT CAAGATGCCTTTTCAAACTTCGCCAGGGGGCAAGGCTGAGGGGGGTGGGGCCACCACA
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TCCACCCAGGTCATGGTGAT CAAACGCCCCGGCAGGAAGCGAAAAGCTGAGGCCGACCCTCAGGCCATTCCCAAGAAA
CGGGGCCGAAAGCCGGGGAGTGTGGTGGCAGCCGCTGCCGCCGAGGCCAAAAAGAAAGCCGTGAAGGAGTCTTCTATC
CGATCTGTGCAGGAGACCGTACTCCCCATCAAGAAGCGCAAGACCCGGGAGACGGTCAGCATCGAGGTCAAGGAAGTG
GTGAAGCCCCTGCTGGTGTCCACCCTCGGTGAGAAGAGCGGGAAAGGACTGAAGACCTGTAAGAGCCCTGGGCGGAAA
AGCAAGGAGAGCAGCCCCAAGGGGCGCAGCAGCAGCGCCTCCTCACCCCCCAAGAAGGAGCACCACCACCATCACCAC
CACTCAGAGTCCCCAAAGGCCCCCGTGCCACTGCTCCCACCCCTGCCCCCACCTCCACCTGAGCCCGAGAGCTCCGAG
GACCCCACCAGCCCCCCTGAGCCCCAGGACTTGAGCAGCAGCGTCTGCAAAGAGGAGAAGATGCCCAGAGGAGGCTCA
CTGGAGAGCGACGGCTGCCCCAAGGAGCCAGCTAAGACTCAGCCCGCGGTTGCCACCGCCGCCACGGCCGCAGAAANG
TACAAACACCGAGGGGAGGGAGAGCGCAAAGACATTGTTTCATCCTCCATGCCAAGGCCAAACAGAGAGGAGCCTGTG
GACAGCCGGACGCCCGTGACCGAGAGAGTTAGCTGACTTTACACGGAGCGGATTGCAAAGCAAACCAACAAGAATAAA
GGCAGCTGTTGTCTCTTCTCCTTATGGGTAGGGCTCTGACAAAGCTTCCCGATTAACTGAAATAAAAAATATTTTTTT
TTCTTTCAGTAAACTTAGAGTTTCGTGGCTTCAGGGTGGCGAGTAGTTGGAGCATTGGGGATGTTTTTCTTACCGACAA
GCACAGTCAGGTTGAAGACCTAACCAGGGCCAGAAGTAGCTTTGCACTTTTCTAAACTAGGCTCCTTCAACAAGGCTT
GCTGCAGATACTACTGACCAGACAAGCTGTTGACCAGGCACCTCCCCTCCCGCCCAAACCTTTCCCCCATGTGGTCGT
TAGAGACAGAGCGACAGAGCAGTTGAGAGGACACTCCCGTTTTCGGTGCCATCAGTGCCCCGTCTACAGCTCCCCCAG
CTCCCCCCACCTCCCCCACTCCCAACCACGTTGGGACAGGGAGGTGTGAGGCAGGAGAGACAGTTGGATTCTTTAGAG
ANGATGGATATGACCAGTGGCTATGGCCTGTGCGATCCCACCCGTGGTGGCTCAAGTCTGGCCCCACACCAGCCCCAA
TCCAAAACTGGCAAGGACGCTTCACAGGACAGGAAAGTGGCACCTGTCTGCTCCAGCTCTGGCATGGCTAGCGAGGGGG
GAGTCCCTTGAACTACTGGGTGTAGACTGGCCTGAACCACAGGAGAGGATGGCCCAGGGTGAGGTGGCATGGTCCATT
CTCAAGGGACGTCCTCCAACGGGTGGCGCTAGAGGCCATGGAGGCAGTAGGACAAGGTGCAGGCAGGCTGGCCTGGGGE
TCAGGCCGGGCAGAGCACAGCGGGGTGAGAGGGATTCCTAATCACTCAGAGCAGTCTGTGACTTAGTGGACAGGGGAG
GGGGCAAAGGGGGAGGAGAAGAAAATGTTCTTCCAGTTACTTTCCAATTCTCCTTTAGGGACAGCTTAGAATTATTTG
CACTATTGAGTCTTCATGTTCCCACTTCAAAACAAACAGATGCTCTGAGAGCAAACTGGCTTGAATTGGTGACATTTA
GTCCCTCAAGCCACCAGATGTGACAGTGTTGAGAACTACCTGGATTTGTATATATACCTGCGCTTGTTTTAAAGTGGG
CTCAGCACATAGGGTTCCCACGAAGCTCCGAAACTCTAAGTGTTTGCTGCAATTTTATAAGGACTTCCTGATTGGTTT
CTCTTCTCCCCTTCCATTTCTGCCTTTTGTTCATTTCATCCTTTCACTTCTTTCCCTTCCTCCATCCTCCTCCTTCCT
AGTTCATCCCTTCTCTTCCAGGCAGCCGCGGTGCCCAACCACACTTGTCGGCTCCAGTCCCCAGAACTCTGCCTGCCC
TTTGTCCTCCTGCTGCCAGTACCAGCCCCACCCTGTTTTGAGCCCTCGAGGAGGCCTTGGGCTCTGCTGAGTCCGACCT
GGCCTGTCTGTGAAGAGCAAGAGAGCAGCAAGGTCTTGCTCTCCTAGGTAGCCCCCTCTTCCCTGGTAAGAAAAAGCA
AAAGGCATTTCCCACCCTGAACAACGAGCCTTTTCACCCTTCTACTCTAGAGAAGT GGACTGGAGGAGCTGGGCCCGA
TTTGGTAGTTGAGGAAAGCACAGAGGCCTCCTGTGGCCTGCCAGTCATCGAGTGGCCCAACAGGGGCTCCATGCCAGC
CGACCTTGACCTCACTCAGAAGTCCAGAGTCTAGCGTAGTGCAGCAGGGCAGTAGCGGTACCAATGCAGAACTCCCAA
GACCCGAGCTGGGACCAGTACCTGGGTCCCCAGCCCTTCCTCTGCTCCCCCTTTTCCCTCGGAGTTCTTCTTGAATGG
CAATGTTTTGCTTTTGCTCGATGCAGACAGGGGGCCAGAACACCACACATTTCACTGTCTGTCTGGTCCATAGCTGTG
GTGTAGGGGCTTAGAGGCATGGGCTTGCTGTGGGTTTTTAATTGATCAGTTTTCATGTGGGATCCCATCTTTTTAACC
TCTGTTCAGGAAGTCCTTAT CTAGCTGCATATCTTCATCATATTGGTATATCCTTTTCTGTGTTTACAGAGATGTCTC
TTATATCTAAATCTGTCCAACTGAGAAGTACCTTATCAAAGTAGCAAAT GAGACAGCAGTCTTATGCTTCCAGAAACA
CCCACAGGCATGTCCCATGTGAGCTGCTGCCATGAACTGTCAAGTGTGTGTTGTCTTGTGTATTTCAGTTATTGTCCC
TGGCTTCCTTACTATGGTGTAATCATGAAGGAGTGAAACAT CATAGAAACTGTCTAGCACTTCCTTGCCAGTCTTTAG
TGATCAGGAACCATAGTTGACAGTTCCAATCAGTAGCTTAAGAAAAAACCGTGTTTGTCTCTTCTGGAATGGTTAGAA
GTGAGGGAGTTTGCCCCGTTCTGTTTGTAGAGTCTCATAGTTGGACTTTCTAGCATATATGTGTCCATTTCCTTATGC
TGTAAAAGCAAGTCCTGCAACCAAACTCCCATCAGCCCAATCCCTGATCCCTGATCCCTTCCACCTGCTCTGCTGATG
ACCCCCCCAGCTTCACTTCTGACTCTTCCCCAGGAAGGCGAAGGGGGGTCAGAAGAGAGGGTGAGTCCTCCAGAACTCT
TCCTCCAAGGACAGAAGGCTCCTGCCCCCATAGTGGCCTCGAACTCCTGGCACTACCAAAGGACACTTATCCACGAGA
GCGCAGCATCCGACCAGGTTGTCACTGAGAAGATGTTTATTTTGGTCAGTTGGGTTTTTATGTATTATACTTAGTCAA
ATGTAATGTGGCTTCTGGAATCATTGTCCAGAGCTGCTTCCCCGTCACCTGGGCGTCATCTGGTCCTGGTAAGAGGAG
TGCGTGGCCCACCAGGCCCCCCTGTCACCCATGACAGTTCATTCAGGGCCGATGGGGCAGTCGTGGTTGGCGAACACAG
CATTTCAAGCGTCACTTTATTTCATTCGGGCCCCACCTGCAGCTCCCTCAAAGAGGCAGTTGCCCAGCCTCTTTCCCT
TCCAGTTTATTCCAGAGCTGCCAGTGGGGCCTGAGGCTCCTTAGGGTTTTCTCTCTATTTCCCCCTTTCTTCCTCATT
CCCTCGTCTTTCCCAAAGGCATCACGAGTCAGTCGCCTTTCAGCAGGCAGCCTTGGCGGTTTATCGCCCTGGCAGGCA
GGGGCCCTGCAGCTCTCATGCTGCCCCTGCCTTGGGGTCAGGTTGACAGGAGGTTGGAGGGAAAGCCTTAAGCTGCAG
GATTCTCACCAGCTGTGTCCGGCCCAGTTTTGGGGTGTGACCTCAATTTCAATTTTGTCTGTACTTGAACATTATGAA
GATGGGGGCCTCTTTCAGTGAATTTGTGAACAGCAGAATTGACCGACAGCTTTCCAGTACCCATGGGGCTAGGTCATT
AAGGCCACATCCACAGTCTCCCCCACCCTTGTTCCAGTTGTTAGTTACTACCTCCTCTCCTGACAATACTGTATGTCG
TCGAGCTCCCCCCAGGTCTACCCCTCCCGGCCCTGCCTGCTGGTGGGCTTGTCATAGCCAGTGGGATTGCCGGTCTTG
ACAGCTCAGTGAGCTGGAGATACTTGGT CACAGCCAGGCGCTAGCACAGCTCCCTTCTGTTGATGCTGTATTCCCATA
TCAAAAGACACAGGGGACACCCAGAAACGCCACATCCCCCAATCCATCAGTGCCAAACTAGCCAACGGCCCCAGCTTC
TCAGCTCGCTGGATGGCGGAAGCTGCTACTCGTGAGCGCCAGTGCGGGTGCAGACAATCTTCTGTTGGGTGGCATCAT
TCCAGGCCCGAAGCATGAACAGTGCACCTGGGACAGGGAGCAGCCCCAAATTGTCACCTGCTTCTCTGCCCAGCTTTT
CATTGCTGTGACAGTGATGGCGAAAGAGGGTAATAACCAGACACAAACTGCCAAGTTGGGTGGAGAAAGGAGTTTCTT
TAGCTGACAGAATCTCTGAATTTTAAAT CACTTAGTAAGCGGCTCAAGCCCAGGAGGGAGCAGAGGGATACGAGCGGA
GTCCCCTGCGCGGGACCATCTGCGAATTGGTTTAGCCCAAGTGGAGCCTGACAGCCAGAACTCTGTGTCCCCCGTCTAA
CCACAGCTCCTTTTCCAGAGCATTCCAGTCAGGCTCTCTGGGCTGACTGGGCCAGGGGAGGTTACAGGTACCAGTTCT
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TTAAGAAGATCTTTGGGCATATACATTTTTAGCCTGTGTCATTGCCCCAAATGGATTCCTGTTTCAAGTTCACACCTG
CAGATTCTAGGACCTGTGTCCTAGACTTCAGGGAGTCAGCTGTTTCTAGAGTTCCTACCATGGAGT GGGT CTGGAGGA
CCTGCCCGGTGGGGGGGCAGAGCCCTGCTCCCTCCGGGTCTTCCTACTCTTCTCTCTGCTCTGACGGGATTTGTTGAT
TCTCTCCATTTTGGTGTCTTTCTCTTTTAGATATTGTATCAATCTTTAGAAAAGGCATAGTCTACTTGTTATAAATCG
TTAGGATACTGCCTCCCCCAGGGTCTAAAATTACATATTAGAGGGGAAAAGCTGAACACTGAAGT CAGTTCTCAACAA
TTTAGAAGGAAAACCTAGAAAACATTTGGCAGAAAATTACATTTCGATGTTTTTGAATGAATACGAGCAAGCTTTTAC
ANCAGTGCTGATCTAAAAATACTTAGCACTTGGCCTGAGATGCCTGGTGAGCATTACAGGCAAGGGGAAT CTGGAGGT
AGCCGACCTGAGGACATGGCTTCTGAACCTGTCTTTTGGCGAGTGGTATGGAAGGTGGAGCGTTCACCAGTGACCTGGA
AGGCCCAGCACCACCCTCCTTCCCACTCTTCTCATCTTGACAGAGCCTGCCCCAGCGCTGACGTGTCAGGAAAACACC
CAGGGAACTAGGAAGGCACTTCTGCCTGAGGGGCAGCCTGCCTTGCCCACTCCTGCTCTGCTCGCCTCGGATCAGCTG
AGCCTTCTGAGCTGGCCTCTCACTGCCTCCCCAAGGCCCCCTGCCTGCCCTGTCAGGAGGCAGAAGCGAAGCAGGTGTG
AGGGCAGTGCAAGGAGGGAGCACAACCCCCAGCTCCCGCTCCGGGCTCCGACTTGTGCACAGGCAGAGCCCAGACCCT
GGAGGAAATCCTACCTTTGAATTCAAGAACATTTGGGGAATTTGCGAAATCTCTTTGCCCCCAAACCCCCATTCTGTCC
TACCTTTAATCAGGTCCTGCTCAGCAGTGAGAGCAGATGAGCTGAAAAGGCCAAGAGGTTTGGCTCCTGCCCACTGAT
AGCCCCTCTCCCCGCAGTGTTTGTGTGTCAAGTGGCAAAGCTGTTCTTCCTGGTGACCCTGATTATATCCAGTAACAC
ATAGACTGTGCGCATAGGCCTGCTTTGTCTCCTCTATCCTGGGCTTTTGTTTTGCTTTTTAGTTTTGCTTTTAGTTTT
TCTGTCCCTTTTATTTAACGCACCGACTAGACACACAAAGCAGTTGAATTTTTATATATATATCTGTATATTGCACAA
TTATAAACTCATTTTGCTTGTGGCTCCACACACACAAAAAANGACCTGTTAAAATTATACCTGTTGCTTAATTACAAT
ATTTCTGATAACCATAGCATAGGACAAGGGAAAATAAAAAAAGAAAAAAANGAAAANAAAACGACAAATCTGTCTGCT
GGTCACTTCTTCTGTCCAAGCAGATTCGTGGTCTTTTCCTCGCTTCTTTCAAGGGCTTTCCTGTGCCAGGTGAAGGAG
GCTCCAGGCAGCACCCAGGTTTTGCACTCTTGTTTCTCCCGTGCTTGTGAAAGAGGTCCCAAGGTTCTGGGTGCAGGA
GCGCTCCCTTGACCTGCTGAAGTCCGGAACGTAGTCGGCACAGCCTGGTCGCCTTCCACCTCTGGGAGCTGGAGTCCA
CTGGGGTGGCCTGACTCCCCCAGTCCCCTTCCCGTGACCTGGTCAGGGTGAGCCCATGTGGAGTCAGCCTCGCAGGCC
TCCCTGCCAGTAGGGTCCGAGTGTGTTTCATCCTTCCCACTCTGTCGAGCCTGGGGGCTGGAGCGGAGACGGGAGGCC
TGGCCTGTCTCGGAACCTGT GAGCTGCACCAGGTAGAACGCCAGGGACCCCAGAATCATGTGCGTCAGTCCAAGGGGT
CCCCTCCAGGAGTAGTGAAGACTCCAGAAATGTCCCTTTCTTCTCCCCCATCCTACGAGTAATTGCATTTGCTTTTGT
AATTCTTAATGAGCAATATCTGCTAGAGAGTTTAGCTGTAACAGTTCTTTTTGATCATCTTTTTTTAATAATTAGAAA
CACCAAAAAANTCCAGAAACTTGTTCTTCCAAAGCAGAGAGCATTATAATCACCAGGGCCAAAAGCTTCCCTCCCTGC
TGTCATTGCTTCTTCTGAGGCCTGAATCCAAAAGAAAANCAGCCATAGGCCCTTTCAGTGGCCGGGCTACCCGTGAGC
CCTTCGGAGGACCAGGGCTGGGGCAGCCTCTGGGCCCACAT CCGGGGCCAGCTCCGGCGTGTGTTCAGTGTTAGCAGT
GGGTCATGATGCTCTTTCCCACCCAGCCTGGGATAGGGGCAGAGGAGGCGAGGAGGCCGTTGCCGCTGATGTTTGGCC
GTGAACAGGTGGGTGTCTGCGTGCGTCCACGTGCGTGTTTTCTGACTGACATGAAATCGACGCCCGAGTTAGCCTCAC
CCGGTGACCTCTAGCCCTGCCCGGATGGAGCGGGGCCCACCCGGTTCAGTGTTTCTGGGGAGCTGGACAGTGGAGT GC
AAAAGGCTTGCAGAACTTGAAGCCTGCTCCTTCCCTTGCTACCACGGCCTCCTTTCCGTTTGATTTGTCACTGCTTCA
ATCAATAACAGCCGCTCCAGAGTCAGTAGTCAATGAATATATGACCAAATATCACCAGGACTGTTACTCAATGTGTGC
CGAGCCCTTGCCCATGCTGGGCTCCCGTGTATCTGGACACTGTAACGTGTGCTGTGTTTGCTCCCCTTCCCCTTCCTT
CTTTGCCCTTTACTTGTCTTTCTGGGGTTTTTCTGTTTGGGTTTGGTTTGGTTTTTATTTCTCCTTTTGTGTTCCAAA
CATGAGGTTCTCTCTACTGGTCCTCTTAACTGTGGTGTTGAGGCTTATATTTGTGTAATTTTTGGT GGGTGAAAGGAA
TTTTGCTAAGTAAATCTCTTCTGTGTTTGAACTGAAGTCTGTATTGTAACTATGTTTAAAGTAATTGTTCCAGAGACA
AATATTTCTAGACACTTTTTCTTTACAAACAAAAGCATTCGGAGGGAGGGGGATGGTGACTGAGAT GAGAGGGGAGAG
CTGAACAGATGACCCCTGCCCAGATCAGCCAGAAGCCACCCAAAGCAGTGGAGCCCAGGAGTCCCACTCCAAGCCAGC
ANGCCGAATAGCTGATGTGTTGCCACTTTCCAAGTCACTGCAAAACCAGGTTTTGTTCCGCCCAGTGGATTCTTGTTT
TGCTTCCCCTCCCCCCGAGATTATTACCACCATCCCGTGCTTTTAAGGAAAGGCAAGATTGATGTTTCCTTGAGGGGA
GCCAGGAGGGGATGTGTGTGTGCAGAGCTGAAGAGCTGGGGAGAATGGGGCTGGGCCCACCCAAGCAGGAGGCTGGGA
CGCTCTGCTGTGGGCACAGGTCAGGCTAATGTTGGCAGATGCAGCTCTTCCTGGACAGGCCAGGTGGTGGGCATTCTC
TCTCCAAGGTGTGCCCCGTGGGCATTACTGTTTAAGACACTTCCGTCACATCCCACCCCATCCTCCAGGGCTCAACAC
TGTGACATCTCTATTCCCCACCCTCCCCTTCCCAGGGCAATAAAATGACCATGGAGGGGGCTTGCACTCTCTTGGCTG
TCACCCGATCGCCAGCAAAACTTAGATGTGAGAAAACCCCTTCCCATTCCATGGCGAAAACATCTCCTTAGAAAAGCC
ATTACCCTCATTAGGCATGGTTTTGGGCTCCCAAAACACCTGACAGCCCCTCCCTCCTCTGAGAGGCGGAGAGTGCTG
ACTGTAGTGACCATTGCATGCCGGGTGCAGCAT CTGGAAGAGCTAGGCAGGGTGTCTGCCCCCTCCTGAGTTGAAGTC
ATGCTCCCCTGTGCCAGCCCAGAGGCCGAGAGCTATGGACAGCATTGCCAGTAACACAGGCCACCCTGTGCAGAAGGG
AGCTGGCTCCAGCCTGGAAACCTGTCTGAGGTTGGGAGAGGTGCACTTGGGGCACAGGGAGAGGCCGGGACACACTTA
GCTGGAGATGTCTCTAAAAGCCCTGTATCGTATTCACCTTCAGTTTTTGTGTTTTGGGACAATTACTTTAGAAAATAA
GTAGGTCGTTTTAAAAACAAAAATTATTGATTGCTTTTTTGTAGTGTTCAGAAAAAAGGTTCTTTGTGTATAGCCAAA
TGACTGAAAGCACTGATATATTTAAAAACAAAAGGCAATTTATTAAGGAAATTTGTACCATTTCAGTAAACCTGTCTG
AATGTACCTGTATACGTTTCAAAAACACCCCCCCCCCACTGAATCCCTGTAACCTATTTATTATATAAAGAGTTTGCC
TTATAAATTTACATAAAAATGTCCGTTTGTGTCTTTTGTTGTAAAAATCAAGTGATTTTTTCATAAGGTTCTTTTACT
ATTGGAAAAGATGGGCAGCACGCAGTTTTATTTTATTTTTGTAAGTTTTTTAATACATGTGAAAGCAAAGAATACTCA
GCATGCCTTTCTAAGTGACGCGTTTGCACCTTTTGTTGGGAAGTACTGTATCCTGTGCTGTTAGCATTCTCGATAAAT
CTCTCTGTGAAAGTGA
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SEQ ID NO: 26 >NM_001110792.2 MECP2 [organism=Homo sapiens]| [ Gene]D=4204]
[transcript=2]

GCGCGCGCTCCCTCCTCTCGGAGAGAGGGCTGTGGTAAAAGCCGTCCGGAARAATGGCCGCCGCCGCCGLLCGCLGLGLL
GAGCGGAGGAGGAGGAGGAGGCGAGGAGGAGAGACTGGAAGAAAAGT CAGAAGACCAGGACCTCCAGGGCCTCAAGGA
CAAACCCCTCAAGTTTAAAAAGGTGAAGAAAGATAAGAAAGAAGAGAAAGAGGGCAAGCATGAGCCCGTGCAGCCATC
AGCCCACCACTCTGCTGAGCCCGCAGAGGCAGGCAAAGCAGAGACATCAGAAGGGT CAGGCTCCGCCCCGGCTGTGLCC
GGAAGCTTCTGCCTCCCCCAAACAGCGGCGCTCCATCATCCGTGACCGGGGACCCATGTATGATGACCCCACCCTGCC
TGAAGGCTGGACACGGAAGCTTAAGCAAAGGAAATCTGGCCGCTCTGCTGGGAAGTATGATGTGTATTTGATCAATCC
CCAGGGAAAAGCCTTTCGCTCTAAAGTGGAGTTGATTGCGTACTTCGAAAAGGTAGGCGACACATCCCTGGACCCTAA
TGATTTTGACTTCACGGTAACTGGGAGAGGGAGCCCCTCCCGGCGAGAGCAGAAACCACCTAAGAAGCCCAAATCTCC
CAAAGCTCCAGGAACTGGCAGAGGCCGGGGACGCCCCAAAGGGAGCGGCACCACGAGACCCAAGGCGGCCACGTCAGA
GGGTGTGCAGGT GAAAAGGGTCCTGGCGAGAAAAGTCCTGGCGAAGCT CCTTGTCAAGATGCCTTTTCAAACTTCGCCAGG
GGGCAAGGCTGAGGGGGGTGGGGCCACCACATCCACCCAGGTCATGGTGATCAAACGCCCCGGCAGCGAAGCGAAAAGC
TGAGGCCGACCCTCAGGCCATTCCCAAGAAACGGGGCCCGAAAGCCGGGGAGTGTGGTGGCAGCCGCTGCCGCCGAGGL
CAAAAAGAAAGCCGTGAAGGAGTCTTCTATCCGATCTGTGCAGCGAGACCGTACTCCCCATCAAGAAGCGCAAGACCCG
GGAGACGGTCAGCATCGAGGTCAAGGAAGTGGTGAAGCCCCTGCTGGTGTCCACCCTCGGTGAGAAGAGCGGGAAAGG
ACTGAAGACCTGTAAGAGCCCTGGGCGGAAAAGCAAGGAGAGCAGCCCCAAGGGGCGCAGCAGCAGCGCCTCCTCACC
CCCCAAGAAGGAGCACCACCACCATCACCACCACTCAGAGTCCCCAAAGGCCCCCGTGCCACTGCTCCCACCCCTGCC
CCCACCTCCACCTGAGCCCGAGAGCTCCGAGGACCCCACCAGCCCCCCTGAGCCCCAGGACTTGAGCAGCAGCGTCTG
CAAAGAGGAGAAGATGCCCAGAGGAGGCTCACTGCGAGAGCGACGGCTGCCCCAAGGAGCCAGCTAAGACT CAGCCCGL
GGTTGCCACCGCCGCCACGGCCGCAGAAAAGTACAAACACCGAGGGGAGGGAGAGCGCAAAGACATTGTTTCATCCTC
CATGCCAAGGCCAAACAGAGAGGAGCCTGTGGACAGCCGGACGCCCGTGACCCGAGAGAGTTAGCTGACTTTACACGGA
GCGGATTGCAAAGCAAACCAACAAGAATAAAGGCAGCTGTTGTCTCTTCTCCTTATGGGTAGGGCTCTGACAAAGCTT
CCCGATTAACTGAAATAAAAAATATTTTTTTTTCTTT CAGTAAACTTAGAGTTTCGTGGCTTCAGGGTGGGAGTAGTT
GGAGCATTGGGGATGTTTTT CTTACCGACAAGCACAGTCAGGTTGAAGACCTAACCAGGGCCAGAAGTAGCTTTGCAC
TTTTCTAAACTAGGCTCCTTCAACAAGGCTTGCTGCAGATACTACTGACCAGACAAGCTGTTGACCAGGCACCTCCCC
TCCCGCCCAAACCTTTCCCCCATGTGGTCGTTAGAGACAGAGCGACAGAGCAGTTGAGAGGACACTCCCGTTTTCGGT
GCCATCAGTGCCCCGTCTACAGCTCCCCCAGCTCCCCCCACCTCCCCCACTCCCAACCACGTTGGGACAGGGAGGTGT
GAGGCAGGAGAGACAGTTGGATTCTTTAGAGAAGATGGATATGACCAGTGGCTATGGCCTGTGCGATCCCACCCGT GG
TGGCTCAAGTCTGGCCCCACACCAGCCCCAATCCAAANACTGGCAAGGACGCTTCACAGGACAGGAAAGTGGCACCTGT
CTGCTCCAGCTCTGGCATGGCTAGGAGGGGGGAGTCCCTTGAACTACTGGGTGTAGACTGGCCTGAACCACAGGAGAG
GATGGCCCAGGGTGAGGTGGCATGGTCCATTCT CAAGGGACGTCCTCCAACGGGTGGCGCTAGAGGCCATGGAGGCAG
TAGGACAAGGTGCAGGCAGGCTGGCCTGGGGTCAGGCCGGGCAGAGCACAGCGGGGTGAGAGGGATTCCTAATCACTC
AGAGCAGTCTGTGACTTAGT GGACAGGGGAGGGGGCAAAGGGGGAGGAGAAGAAAATGTTCTTCCAGTTACTTTCCAA
TTCTCCTTTAGGGACAGCTTAGAATTATTTGCACTATTGAGTCTTCATGTTCCCACTTCAAAACAANACAGATGCTCTG
AGAGCAAACTGGCTTGAATTGGTGACATTTAGTCCCTCAAGCCACCAGATGTGACAGTGTTGAGAACTACCTGGATTT
GTATATATACCTGCGCTTGTTTTAAAGTGGGCTCAGCACATAGGGTTCCCACGAAGCTCCGAAACTCTAAGTGTTTGC
TGCAATTTTATAAGGACTTCCTGATTGGTTTCTCTTCTCCCCTTCCATTTCTGCCTTTTGTTCATTTCATCCTTTCAC
TTCTTTCCCTTCCTCCATCCTCCTCCTTCCTAGTTCATCCCTTCTCTTCCAGGCAGCCGCGGTGCCCAACCACACTTG
TCGGCTCCAGTCCCCAGAACTCTGCCTGCCCTTTGTCCTCCTGCTGCCAGTACCAGCCCCACCCTGTTTTGAGCCCTG
AGGAGGCCTTGGGCTCTGCTGAGTCCGACCTGGCCTGTCTGTGAAGAGCAAGAGAGCAGCAAGGTCTTGCTCTCCTAG
GTAGCCCCCTCTTCCCTGGTAAGAAAAAGCAAAAGGCATTTCCCACCCTGAACAACGAGCCTTTTCACCCTTCTACTC
TAGAGAAGTGGACTGGAGGAGCTGGGCCCGATTTGGTAGTTGAGGAAAGCACAGAGGCCTCCTGTGGCCTGCCAGTCA
TCGAGTGGCCCAACAGGGGCTCCATGCCAGCCGACCTTGACCTCACTCAGAAGTCCAGAGTCTAGCGTAGTGCAGCAG
GGCAGTAGCGGTACCAATGCAGAACTCCCAAGACCCGAGCTGGGACCAGTACCTGGGTCCCCAGCCCTTCCTCTGCTC
CCCCTTTTCCCTCGGAGTTCTTCTTGAATGGCAATGTTTTGCTTTTGCT CGATGCAGACAGGGGGCCAGAACACCACA
CATTTCACTGTCTGTCTGGT CCATAGCTGTGGTGTAGGGGCTTAGAGGCATGGGCTTGCTGTGGGTTTTTAATTGATC
AGTTTTCATGTGGGATCCCATCTTTTTAACCTCTGTTCAGGAAGT CCTTATCTAGCTGCATATCTTCATCATATTGGT
ATATCCTTTTCTGTGTTTACAGAGATGTCTCTTATATCTAAATCTGTCCAACTGAGAAGTACCTTATCAAAGTAGCAA
ATGAGACAGCAGTCTTATGCTTCCAGAAACACCCACAGGCATGTCCCATGTGAGCTGCTGCCATGAACTGTCAAGTGT
GTGTTGTCTTGTGTATTTCAGTTATTGTCCCTGGCTTCCTTACTATGGTGTAATCATGAAGGAGTGAAACATCATAGA
AACTGTCTAGCACTTCCTTGCCAGTCTTTAGTGATCAGGAACCATAGTTGACAGTTCCAATCAGTAGCTTAAGAAAAA
ACCGTGTTTGTCTCTTCTGGAATGGTTAGAAGTGAGGGAGTTTGCCCCGTTCTGTTTGTAGAGTCTCATAGTTGGACT
TTCTAGCATATATGTGTCCATTTCCTTATGCTGTAAAAGCAAGTCCTGCAACCAAACTCCCATCAGCCCAATCCCTGA
TCCCTGATCCCTTCCACCTGCTCTGCTGATGACCCCCCCAGCTTCACTTCTGACTCTTCCCCAGGAAGGGAAGGGGGG
TCAGAAGAGAGGGTGAGTCCTCCAGAACTCTTCCTCCAAGGACAGAAGGCTCCTGCCCCCATAGTGGCCTCGAACTCC
TGGCACTACCAAAGGACACTTATCCACGAGAGCGCAGCATCCGACCAGGTTGTCACTGAGAAGATGTTTATTTTGGTC
AGTTGGGTTTTTATGTATTATACTTAGT CAAATGTAATGTGGCTTCTGGAATCATTGTCCAGAGCTGCTTCCCCGTCA
CCTGGGCGTCATCTGGTCCTGGTAAGAGGAGTGCGTGGCCCACCAGGCCCCCCTGTCACCCATGACAGTTCATTCAGG
GCCGATGGGGCAGTCGTGGTTGGGAACACAGCATTTCAAGCGTCACTTTATTTCATTCGGGCCCCACCTGCAGCTCCC
TCAAAGAGGCAGTTGCCCAGCCTCTTTCCCTTCCAGTTTATTCCAGAGCTGCCAGTGGGGCCTGAGGCTCCTTAGGGT
TTTCTCTCTATTTCCCCCTTTCTTCCTCATTCCCTCGTCTTTCCCAAAGGCATCACGAGTCAGTCGCCTTTCAGCAGG
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CAGCCTTGGCGGTTTATCGCCCTGGCAGGCAGGGGCCCTGCAGCTCTCATGCTGCCCCTGCCTTGGGGTCAGGTTGAC
AGGAGGTTGGAGGGAAAGCCTTAAGCTGCAGGATTCTCACCAGCTGTGTCCGGCCCAGTTTTGGGGTGTGACCT CAAT
TTCAATTTTGTCTGTACTTGAACATTAT GAAGATGGGGGCCTCTTTCAGTGAATTTGTGAACAGCAGAATTGACCGAC
AGCTTTCCAGTACCCATGGGGCTAGGTCATTAAGGCCACATCCACAGTCTCCCCCACCCTTGTTCCAGTTGTTAGTTA
CTACCTCCTCTCCTGACAATACTGTATGTCGTCGAGCTCCCCCCAGGTCTACCCCTCCCGGCCCTGCCTGCTGGTGGG
CTTGTCATAGCCAGTGGGATTGCCGGTCTTGACAGCT CAGTGAGCTGGAGATACTTGGTCACAGCCAGGCGCTAGCAC
AGCTCCCTTCTGTTGATGCTGTATTCCCATATCAAAAGACACAGGGGACACCCAGAAACGCCACATCCCCCAATCCAT
CAGTGCCAAACTAGCCAACGGCCCCAGCTTCTCAGCTCGCTGGATGGCGGAAGCTGCTACTCGTGAGCGCCAGTGCGG
GTGCAGACAATCTTCTGTTGGGTGGCATCATTCCAGGCCCGAAGCATGAACAGTGCACCTGGGACAGGGAGCAGCCCC
AAATTGTCACCTGCTTCTCTGCCCAGCTTTTCATTGCTGTGACAGTGAT GGCGAAAGAGGGTAATAACCAGACACAAA
CTGCCAAGTTGGGTGCGAGAAAGGAGTTTCTTTAGCTGACAGAATCTCTGAATTTTAAATCACTTAGTAAGCGGCTCAA
GCCCAGGAGGGAGCAGAGGGATACGAGCGGAGTCCCCTGCGCGGGACCATCTGGAATTGGTTTAGCCCAAGTGGAGCC
TGACAGCCAGAACTCTGTGTCCCCCGTCTAACCACAGCTCCTTTTCCAGAGCATTCCAGT CAGGCTCTCTGGGCTGAC
TGGGCCAGGGGAGGTTACAGGTACCAGTTCTTTAAGAAGATCTTTGGGCATATACATTTTTAGCCTGTGTCATTGCCC
CAAATGGATTCCTGTTTCAAGTTCACACCTGCAGATT CTAGGACCTGTGTCCTAGACTTCAGGGAGTCAGCTGTTTCT
AGAGTTCCTACCATGGAGTGGGTCTGGAGGACCTGCCCGGTGGGGGGEGCAGAGCCCTGCTCCCTCCGGGTCTTCCTAC
TCTTCTCTCTGCTCTGACGGGATTTGTTGATTCTCTCCATTTTGGTGTCTTTCTCTTTTAGATATTGTATCAATCTTT
AGAAAAGGCATAGTCTACTTGTTATAAATCGTTAGGATACTGCCTCCCCCAGGGTCTAAAATTACATATTAGAGGGGA
AANAGCTGAACACTGAAGTCAGTTCTCAACAATTTAGAAGGAAAACCTAGAAAACATTTGGCAGAAAATTACATTTCGA
TGTTTTTGAATGAATACGAGCAAGCTTTTACAACAGTGCTGATCTAAAAATACTTAGCACTTGGCCTGAGATGCCTGG
TGAGCATTACAGGCAAGGGGAATCTGGAGGTAGCCGACCTGAGGACATGGCTTCTGAACCTGTCTTTTGGGAGTGGTA
TGGAAGGTGGAGCGTTCACCAGTGACCTGGAAGGCCCAGCACCACCCTCCTTCCCACTCTTCTCATCTTGACAGAGCC
TGCCCCAGCGCTGACGTGTCAGGAAAACACCCAGGGAACTAGGAAGGCACTTCTGCCTGAGGGGCAGCCTGCCTTGCC
CACTCCTGCTCTGCTCGCCTCGGATCAGCTGAGCCTTCTGAGCTGGCCTCTCACTGCCTCCCCAAGGCCCCCTGCCTG
CCCTGTCAGGAGGCAGAAGGAAGCAGGTGTGAGGGCAGTGCAAGGAGGGAGCACAACCCCCAGCTCCCGCTCCGGGLT
CCGACTTGTGCACAGGCAGAGCCCAGACCCTGGAGGAAATCCTACCTTTGAATTCAAGAACATTTGGGGAATTTGGAA
ATCTCTTTGCCCCCAAACCCCCATTCTGTCCTACCTTTAATCAGGTCCTGCTCAGCAGTGAGAGCAGATGAGGTGAAA
AGGCCAAGAGGTTTGGCTCCTGCCCACTGATAGCCCCTCTCCCCGCAGTGTTTGTGTGTCAAGTGGCAAAGCTGTTCT
TCCTGGTGACCCTGATTATATCCAGTAACACATAGACTGTGCGCATAGGCCTGCTTTGTCTCCTCTATCCTGGGCTTT
TGTTTTGCTTTTTAGTTTTGCTTTTAGTTTTTCTGTCCCTTTTATTTAACGCACCGACTAGACACACAAAGCAGTTGA
ATTTTTATATATATATCTGTATATTGCACAATTATAAACTCATTTTGCTTGTGGCT CCACACACACAAAAANAAGACCT
GTTAAAATTATACCTGTTGCTTAATTACAATATTTCTGATAACCATAGCATAGGACAAGGCGGAAAATAAAAAANNGAANA
AAAAGAAAAAAAAACGACAAATCTGTCTGCTGGTCACTTCTTCTGTCCAAGCAGATTCGTGGTCTTTTCCTCGCTTCT
TTCAAGGGCTTTCCTGTGCCAGGTGAAGGAGGCTCCAGGCAGCACCCAGGTTTTGCACTCTTGTTTCTCCCGTGCTTG
TGAAAGAGGTCCCAAGGTTCTGGGTGCAGGAGCGCTCCCTTGACCTGCTGAAGTCCGGAACGTAGTCGGCACAGCCTG
GTCGCCTTCCACCTCTGGGAGCTGGAGTCCACTGGGGTGGCCTGACTCCCCCAGTCCCCTTCCCGTGACCTGGTCAGG
GTGAGCCCATGTGGAGTCAGCCTCGCAGGCCTCCCTGCCAGTAGGGTCCGAGTGTGTTTCATCCTTCCCACTCTGTCG
AGCCTGGGGGCTGGAGCGGAGACGGGAGGCCTGGCCTGTCTCGGAACCTGTGAGCTGCACCAGGTAGAACGCCAGGGA
CCCCAGAATCATGTGCGTCAGTCCAAGGGGTCCCCTCCAGGAGTAGTGAAGACTCCAGAAATGTCCCTTTCTTCTCCC
CCATCCTACGAGTAATTGCATTTGCTTTTGTAATTCTTAAT GAGCAATATCTGCTAGAGAGTTTAGCTGTAACAGTTC
TTTTTGATCATCTTTTTTTAATAATTAGAAACACCAAAAAANTCCAGAAACTTGTTCTTCCAAAGCAGAGAGCATTAT
AATCACCAGGGCCAAAAGCTTCCCTCCCTGCTGTCATTGCTTCTTCTGAGGCCTGAATCCAAAAGAAAAACAGCCATA
GGCCCTTTCAGTGGCCGGGCTACCCGTGAGCCCTTCGGAGGACCAGGGCTGGGGCAGCCTCTGGGCCCACATCCGGGG
CCAGCTCCGGCGTGTGTTCAGTGTTAGCAGTGGGTCATGATGCTCTTTCCCACCCAGCCTGGGATAGGGGCAGAGGAG
GCGAGGAGGCCGTTGCCGCTGATGTTTGGCCGTGAACAGGTGGGTGTCTGCGTGCGTCCACGTGCGTGTTTTCTGACT
GACATGAAATCGACGCCCGAGTTAGCCTCACCCGGTGACCTCTAGCCCTGCCCGGATGGAGCGGGGCCCACCCGGTTC
AGTGTTTCTGGGGAGCTGGACAGT GGAGTGCAAAAGGCTTGCAGAACTTGAAGCCTGCTCCTTCCCTTGCTACCACGG
CCTCCTTTCCGTTTGATTTGTCACTGCTTCAAT CAATAACAGCCGCTCCAGAGTCAGTAGTCAATGAATATATGACCA
AATATCACCAGGACTGTTACTCAATGTGTGCCGAGCCCTTGCCCATGCTGGGCTCCCGTGTATCTGGACACTGTAACG
TGTGCTGTGTTTGCTCCCCTTCCCCTTCCTTCTTTGCCCTTTACTTGTCTTTCTGGGGTTTTTCTGTTTGGGTTTGGT
TTGGTTTTTATTTCTCCTTTTGTGTTCCAAACATGAGGTTCTCTCTACTGGTCCTCTTAACTGTGGTGTTGAGGCTTA
TATTTGTGTAATTTTTGGTGGGTGAAAGGAATTTTGCTAAGTAAATCTCTTCTGTGTTTGAACTGAAGTCTGTATTGT
AACTATGTTTAAAGTAATTGTTCCAGAGACAAATATTTCTAGACACTTTTTCTTTACAAACAAAAGCATTCGGAGGGA
GGGGGATGGTGACTGAGATGAGAGGGCGAGAGCT GAACAGATGACCCCTGCCCAGATCAGCCAGAAGCCACCCAAAGCA
GTGGAGCCCAGGAGTCCCACTCCAAGCCAGCAAGCCGAATAGCTGATGTGTTGCCACTTTCCAAGTCACTGCAAAACC
AGGTTTTGTTCCGCCCAGTGGATTCTTGTTTTGCTTCCCCTCCCCCCGAGATTATTACCACCATCCCGTGCTTTTAAG
GAAAGGCAAGATTGATGTTTCCTTGAGGGGAGCCAGGAGGGGATGTGTGTGTGCAGAGCTGAAGAGCTGGGGAGAATG
GGGCTGGGCCCACCCAAGCAGGAGGCTGGGACGCTCTGCTGTGGGCACAGGTCAGGCTAATGTTGGCAGATGCAGCTC
TTCCTGGACAGGCCAGGTGGTGGGCATTCTCTCTCCAAGGTGTGCCCCGTGGGCATTACTGTTTAAGACACTTCCGTC
ACATCCCACCCCATCCTCCAGGGCTCAACACTGTGACATCTCTATTCCCCACCCTCCCCTTCCCAGGGCAATAAAATG
ACCATGGAGGGGGCTTGCACTCTCTTGGCTGTCACCCGATCGCCAGCAAAACTTAGATGTGAGAAAACCCCTTCCCAT
TCCATGGCGAAAACATCTCCTTAGAAAAGCCATTACCCTCATTAGGCATGGTTTTGGGCTCCCAAAACACCTGACAGC
CCCTCCCTCCTCTGAGAGGCGGAGAGTGCTGACTGTAGTGACCATTGCATGCCGGGTGCAGCATCTGGAAGAGCTAGG
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CAGGGTGTCTGCCCCCTCCTGAGTTGAAGTCATGCTCCCCTGTGCCAGCCCAGAGGCCGAGAGCTATGGACAGCATTG
CCAGTAACACAGGCCACCCTGTGCAGAAGGGAGCTGGCTCCAGCCTGGAAACCTGTCTGAGGTTGGCGAGAGGTGCACT
TGGGGCACAGGGAGAGGCCGGGACACACTTAGCTGGAGATGTCTCTAAAAGCCCTGTATCGTATTCACCTTCAGTTTT
TGTGTTTTGGGACAATTACTTTAGAAAATAAGTAGGTCGTTTTAAAAACAAAAATTATTGATTGCTTTTTTGTAGTGT
TCAGAAAAAAGGTTCTTTGT GTATAGCCAAATGACTGAAAGCACTGATATATTTAAAAACAAAAGGCAATTTATTAAG
GAAATTTGTACCATTTCAGTAAACCTGTCTGAATGTACCTGTATACGTTTCAAAAACACCCCCCCCCCACTGAATCCC
TGTAACCTATTTATTATATAAAGAGTTTGCCTTATAAATTTACATAAAAATGTCCGTTTGTGTCTTTTGTTGTAAAAA
TCAAGTGATTTTTTCATAAGGTTCTTTTACTATTGGAAAAGATGGGCAGCACGCAGTTTTATTTTATTTTTGTAAGTT
TTTTAATACATGTGAAAGCAAAGAATACTCAGCATGCCTTTCTAAGTGACGCGTTTGCACCTTTTGTTGGGAAGTACT
GTATCCTGTGCTGTTAGCATTCTCGATAAATCTCTCTGTGAAAGTGA

SEQ ID NO: 27 >NM_001369393.2 MECP2 [organism=Homo sapiens| [ GenelD=4204]|
[transcript=6]

GCGCGCGCTCCCTCCTCTCGGAGAGAGGGCTGTGGTAAAAGCCGTCCGGAARAATGGCCGCCGCCGCCGLLCGCLGLGLL
GAGCGGAGGAGGAGGAGGAGGCGAGGAGGAGAGACTCACTGAGCTAGCCTCTCCTTGCTAGAAGCTTACGGTCGAAGG
TCTCCAGCCATCAGAAGAAGCACGTGGAGCGCTGCGTCCGTGTTGTGGTTATTCATCCAGCATGTGTTGAGGAAGAAA
AGTCAGAAGACCAGGACCTCCAGGGCCTCAAGGACAAACCCCTCAAGTTTAAAAAGGT GAAGAAAGATAAGAAAGAAG
AGAAAGAGGGCAAGCATGAGCCCGTGCAGCCATCAGCCCACCACTCTGCTGAGCCCGCAGAGGCAGGCAAAGCAGAGA
CATCAGAAGGGTCAGGCTCCGCCCCGGCTGTGCCGGAAGCTTCTGCCTCCCCCAAACAGCGGCGCTCCATCATCCGTG
ACCGGGGACCCATGTATGATGACCCCACCCTGCCTGAAGGCTGGACACGGAAGCTTAAGCAAAGGAAATCTGGCCGCT
CTGCTGGGAAGTATGATGTGTATTTGATCAATCCCCAGGGAAAAGCCTTTCGCTCTAAAGTGGAGTTGATTGCGTACT
TCGAAAAGGTAGGCGACACATCCCTGGACCCTAATGATTTTGACTTCACGGTAACT GGGAGAGGGAGCCCCTCCCGGL
GAGAGCAGAAACCACCTAAGAAGCCCAAATCTCCCAAAGCTCCAGGAACTGGCAGAGGCCGGGGACGCCCCAAAGGGA
GCGGCACCACGAGACCCAAGGCGGCCACGTCAGAGGGTGTGCAGGTGAAAAGGGT CCTGGAGAAAAGT CCTGGGAAGC
TCCTTGTCAAGATGCCTTTT CAAACTTCGCCAGGGGGCAAGGCTGAGGGGGGTGGGGCCACCACATCCACCCAGGTCA
TGGTGATCAAACGCCCCGGCAGGAAGCGAAAAGCTGAGGCCGACCCTCAGGCCATTCCCAAGAAACGGGGCCGAAAGC
CGGGGAGTGTGGTGGCAGCCGCTGCCGCCGAGGCCAAAANGAAAGCCGTGAAGGAGTCTTCTATCCGATCTGTGCAGG
AGACCGTACTCCCCATCAAGAAGCGCAAGACCCGGGAGACGGTCAGCATCGAGGTCAAGGAAGTGGTGAAGCCCCTGC
TGGTGTCCACCCTCGGTGAGAAGAGCGGGAAAGCGACT GAAGACCTGTAAGAGCCCTGGGCGGAAAAGCAAGGAGAGCA
GCCCCAAGGGGCGCAGCAGCAGCGCCTCCTCACCCCCCAAGAAGGAGCACCACCACCATCACCACCACTCAGAGTCCC
CAAAGGCCCCCGTGCCACTGCTCCCACCCCTGCCCCCACCTCCACCTGAGCCCGAGAGCTCCGAGGACCCCACCAGCC
CCCCTGAGCCCCAGGACTTGAGCAGCAGCGTCTGCAAAGAGGAGAAGATGCCCAGAGGAGGCTCACTGGAGAGCGACG
GCTGCCCCAAGGAGCCAGCTAAGACTCAGCCCGCGGTTGCCACCGCCGCCACGGCCGCAGAAAAGTACAAACACCGAG
GGGAGGGAGAGCGCAAAGACATTGTTTCATCCTCCATGCCAAGGCCAAACAGAGAGGAGCCTGTGGACAGCCGGACGC
CCGTGACCGAGAGAGTTAGCTGACTTTACACGGAGCGGATTGCAAAGCAAACCAACAAGAATAAAGGCAGCTGTTGTC
TCTTCTCCTTATGGGTAGGGCTCTGACAAAGCTTCCCGATTAACTGAAATAAAAAATATTTTTTTTTCTTTCAGTAAA
CTTAGAGTTTCGTGGCTTCAGGGTGGGAGTAGTTGGAGCATTGGGGATGTTTTTCTTACCGACAAGCACAGT CAGGTT
GAAGACCTAACCAGGGCCAGAAGTAGCTTTGCACTTTTCTAAACTAGGCTCCTTCAACAAGGCTTGCTGCAGATACTA
CTGACCAGACAAGCTGTTGACCAGGCACCTCCCCTCCCGCCCAAACCTTTCCCCCATGTGGTCGTTAGAGACAGAGCG
ACAGAGCAGTTGAGAGGACACTCCCGTTTTCGGTGCCATCAGTGCCCCGTCTACAGCTCCCCCAGCTCCCCCCACCTC
CCCCACTCCCAACCACGTTGGGACAGGGAGGTGTGAGGCAGGAGAGACAGTTGGATTCTTTAGAGAAGAT GGATATGA
CCAGTGGCTATGGCCTGTGCGATCCCACCCGTGGTGGCTCAAGTCTGGCCCCACACCAGCCCCAATCCAAAACTGGCA
AGGACGCTTCACAGGACAGGAAAGTGGCACCTGTCTGCTCCAGCTCTGGCATGGCTAGGAGGGGGGAGTCCCTTGAAC
TACTGGGTGTAGACTGGCCTGAACCACAGGAGAGGATGGCCCAGGGTGAGGTGGCATGGTCCATTCTCAAGGGACGTC
CTCCAACGGGTGGCGCTAGAGGCCATGCGAGGCAGTAGGACAAGCTGCAGGCAGGCTGGCCTGGGGT CAGGCCGGGCAG
AGCACAGCGGGGTGAGAGGGATTCCTAATCACTCAGAGCAGTCTGTGACTTAGTGGACAGGGGAGGGGGCAAAGGGGG
AGGAGAAGAAAATGTTCTTCCAGTTACTTTCCAATTCTCCTTTAGGGACAGCTTAGAATTATTTGCACTATTGAGTCT
TCATGTTCCCACTTCAAAACAAACAGATGCTCTGAGAGCAAACTGGCTTGAATTGGTGACATTTAGTCCCTCAAGCCA
CCAGATGTGACAGTGTTGAGAACTACCTGGATTTGTATATATACCTGCGCTTGTTTTAAAGTGGGCTCAGCACATAGG
GTTCCCACGAAGCTCCGAAACTCTAAGTGTTTGCTGCAATTTTATAAGGACTTCCTGATTGGTTTCTCTTCTCCCCTT
CCATTTCTGCCTTTTGTTCATTTCATCCTTTCACTTCTTTCCCTTCCTCCATCCTCCTCCTTCCTAGTTCATCCCTTC
TCTTCCAGGCAGCCGCGGTGCCCAACCACACTTGTCGGCTCCAGTCCCCAGAACTCTGCCTGCCCTTTGTCCTCCTGL
TGCCAGTACCAGCCCCACCCTGTTTTGAGCCCTGAGGAGGCCTTGGGCTCTGCTGAGTCCGACCTGGCCTGTCTGTGA
AGAGCAAGAGAGCAGCAAGGTCTTGCTCTCCTAGGTAGCCCCCTCTTCCCTGGTAAGAAAAAGCAAANAGGCATTTCCC
ACCCTGAACAACGAGCCTTTTCACCCTTCTACTCTAGAGAAGTGGACTGGAGGAGCTGGGCCCGATTTGGTAGTTGAG
GAAAGCACAGAGGCCTCCTGTGGCCTGCCAGTCATCGAGTGGCCCAACAGGGGCTCCATGCCAGCCGACCTTGACCTC
ACTCAGAAGTCCAGAGTCTAGCGTAGTGCAGCAGGGCAGTAGCGGTACCAATGCAGAACT CCCAAGACCCGAGCTGGG
ACCAGTACCTGGGTCCCCAGCCCTTCCTCTGCTCCCCCTTTTCCCTCGGAGTTCTTCTTGAATGGCAATGTTTTGCTT
TTGCTCGATGCAGACAGGGGGCCAGAACACCACACATTTCACTGTCTGTCTGGTCCATAGCTGTGGTGTAGGGGCTTA
GAGGCATGGGCTTGCTGTGGGTTTTTAATTGAT CAGTTTTCATGTGGGATCCCATCTTTTTAACCTCTGTTCAGGAAG
TCCTTATCTAGCTGCATATCTTCATCATATTGGTATATCCTTTTCTGTGTTTACAGAGATGTCTCTTATATCTAAATC
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TGTCCAACTGAGAAGTACCTTATCAAAGTAGCAAATGAGACAGCAGTCTTATGCTTCCAGAAACACCCACAGGCATGT
CCCATGTGAGCTGCTGCCATGAACTGTCAAGTGTGTGTTGTCTTGTGTATTTCAGTTATTGTCCCTGGCTTCCTTACT
ATGGTGTAATCATGAAGGAGTGAAACAT CATAGAAACTGTCTAGCACTTCCTTGCCAGTCTTTAGTGATCAGGAACCA
TAGTTGACAGTTCCAATCAGTAGCTTAAGAAAAAACCGTGTTTGTCTCTTCTGGAATGGTTAGAAGTGAGGGAGTTTG
CCCCGTTCTGTTTGTAGAGT CTCATAGTTGGACTTTCTAGCATATATGTGTCCATTTCCTTATGCTGTAAAAGCAAGT
CCTGCAACCAAACTCCCATCAGCCCAATCCCTGATCCCTGATCCCTTCCACCTGCTCTGCTGATGACCCCCCCAGCTT
CACTTCTGACTCTTCCCCAGGAAGGGAAGGGGGGTCAGAAGAGAGGGTGAGTCCTCCAGAACTCTTCCTCCAAGGACA
GAAGGCTCCTGCCCCCATAGTGGCCTCGAACTCCTGGCACTACCAAAGCGACACTTATCCACGAGAGCGCAGCATCCGA
CCAGGTTGTCACTGAGAAGATGTTTATTTTGGTCAGTTGGGTTTTTATGTATTATACTTAGTCAAATGTAATGTGGCT
TCTGGAATCATTGTCCAGAGCTGCTTCCCCGTCACCTGGGCGTCATCTGGTCCTGGTAAGAGGAGTGCGTGGCCCACC
AGGCCCCCCTGTCACCCATGACAGTTCATTCAGGGCCGATGGGGCAGTCGTGGTTGGGAACACAGCATTTCAAGCGTC
ACTTTATTTCATTCGGGCCCCACCTGCAGCTCCCTCAAAGAGGCAGTTGCCCAGCCTCTTTCCCTTCCAGTTTATTCC
AGAGCTGCCAGTGGGGCCTGAGGCTCCTTAGGGTTTTCTCTCTATTTCCCCCTTTCTTCCTCATTCCCTCGTCTTTCC
CAAAGGCATCACGAGTCAGTCGCCTTTCAGCAGGCAGCCTTGGCGGTTTATCGCCCTGGCAGGCAGGGGCCCTGCAGC
TCTCATGCTGCCCCTGCCTTGGGGTCAGGTTGACAGGAGGTTGGAGGGAAAGCCTTAAGCTGCAGGATTCTCACCAGC
TGTGTCCGGCCCAGTTTTGGGGTGTGACCTCAATTTCAATTTTGTCTGTACTTGAACATTATGAAGAT GGGGGCCTCT
TTCAGTGAATTTGTGAACAGCAGAATTGACCGACAGCTTTCCAGTACCCATGGGGCTAGGTCATTAAGGCCACATCCA
CAGTCTCCCCCACCCTTGTTCCAGTTGTTAGTTACTACCTCCTCTCCTGACAATACTGTATGTCGTCGAGCTCCCCCC
AGGTCTACCCCTCCCGGCCCTGCCTGCTGGTGGGCTTGTCATAGCCAGTGGGATTGCCGGTCTTGACAGCTCAGTGAG
CTGGAGATACTTGGTCACAGCCAGGCGCTAGCACAGCTCCCTTCTGTTGATGCTGTATTCCCATAT CAAAAGACACAG
GGGACACCCAGAAACGCCACATCCCCCAATCCATCAGTGCCAAACTAGCCAACGGCCCCAGCTTCTCAGCTCGCTGGA
TGGCGGAAGCTGCTACTCGT GAGCGCCAGTGCGGGTGCAGACAATCTTCTGTTGGGTGGCATCATTCCAGGCCCGAAG
CATGAACAGTGCACCTGGGACAGGGAGCAGCCCCAAATTGTCACCTGCTTCTCTGCCCAGCTTTTCATTGCTGTGACA
GTGATGGCGAAAGAGGGTAATAACCAGACACAAACTGCCAAGTTGGGTGGAGAAAGGAGTTTCTTTAGCTGACAGAAT
CTCTGAATTTTAAATCACTTAGTAAGCGGCTCAAGCCCAGGAGGGAGCAGAGGGATACGAGCGGAGTCCCCTGCGCGG
GACCATCTGGAATTGGTTTAGCCCAAGTGGAGCCTGACAGCCAGAACTCTGTGTCCCCCGTCTAACCACAGCTCCTTT
TCCAGAGCATTCCAGTCAGGCTCTCTGGGCTGACTGGGCCAGGGGAGGTTACAGGTACCAGTTCTTTAAGAAGATCTT
TGGGCATATACATTTTTAGCCTGTGTCATTGCCCCAAATGGATTCCTGTTTCAAGTTCACACCTGCAGATTCTAGGAC
CTGTGTCCTAGACTTCAGGGAGTCAGCTGTTTCTAGAGTTCCTACCATGGAGTGGGTCTGGAGGACCTGCCCGGTGGG
GGGGCAGAGCCCTGCTCCCTCCGGGTCTTCCTACTCTTCTCTCTGCTCTGACGGGATTTGTTGATTCTCTCCATTTTG
GTGTCTTTCTCTTTTAGATATTGTATCAATCTTTAGAAAAGGCATAGTCTACTTGTTATAAATCGTTAGGATACTGCC
TCCCCCAGGGTCTAAAATTACATATTAGAGGGGAAAAGCTGAACACTGAAGTCAGTTCTCAACAATTTAGAAGGAAAA
CCTAGAAAACATTTGGCAGAAAATTACATTTCGATGTTTTTGAAT GAATACGAGCAAGCTTTTACAACAGTGCTGATC
TAAAAATACTTAGCACTTGGCCTGAGATGCCTGGTGAGCATTACAGGCAAGGGGAATCTGGAGGTAGCCGACCTGAGG
ACATGGCTTCTGAACCTGTCTTTTGGGAGTGGTATGGAAGGTGGAGCGTTCACCAGTGACCTGGAAGGCCCAGCACCA
CCCTCCTTCCCACTCTTCTCATCTTGACAGAGCCTGCCCCAGCGCTGACGTGTCAGGAAAACACCCAGGGAACTAGGA
AGGCACTTCTGCCTGAGGGGCAGCCTGCCTTGCCCACTCCTGCTCTGCTCGCCTCGGATCAGCTGAGCCTTCTGAGCT
GGCCTCTCACTGCCTCCCCAAGGCCCCCTGCCTGCCCTGTCAGCGAGGCAGAAGGAAGCAGGTGTGAGGGCAGTGCAAG
GAGGGAGCACAACCCCCAGCTCCCGCTCCGGGCTCCGACTTGTGCACAGGCAGAGCCCAGACCCTGGAGGAAATCCTA
CCTTTGAATTCAAGAACATTTGGGGAATTTGGAAATCTCTTTGCCCCCAAACCCCCATTCTGTCCTACCTTTAATCAG
GTCCTGCTCAGCAGTGAGAGCAGATGAGGTGAAAAGGCCAAGAGGTTTGGCTCCTGCCCACTGATAGCCCCTCTCCCC
GCAGTGTTTGTGTGTCAAGT GGCAAAGCTGTTCTTCCTGGTGACCCTGATTATATCCAGTAACACATAGACTGTGCGC
ATAGGCCTGCTTTGTCTCCTCTATCCTGGGCTTTTGTTTTGCTTTTTAGTTTTGCTTTTAGTTTTTCTGTCCCTTTTA
TTTAACGCACCGACTAGACACACAAAGCAGTTGAATTTTTATATATATATCTGTATATTGCACAATTATAAACTCATT
TTGCTTGTGGCTCCACACACACAAAAAANGACCTGTTAAAATTATACCTGTTGCTTAATTACAATATTTCTGATAACC
ATAGCATAGGACAAGGGAAAATAAAAANAAGAAAANAAAGAAAAAAANANACGACAAATCTGTCTGCTGGTCACTTCTTCT
GTCCAAGCAGATTCGTGGTCTTTTCCTCGCTTCTTTCAAGGGCTTTCCTGTGCCAGGTGAAGGAGGCTCCAGGCAGCA
CCCAGGTTTTGCACTCTTGTTTCTCCCGTGCTTGTGAAAGAGGTCCCAAGGTTCTGGGTGCAGGAGCGCTCCCTTGAC
CTGCTGAAGTCCGGAACGTAGTCGGCACAGCCTGGTCGCCTTCCACCTCTGGCGAGCTGGAGTCCACTGGGGTGGCCTG
ACTCCCCCAGTCCCCTTCCCGTGACCTGGTCAGGGTGAGCCCATGTGGAGTCAGCCTCGCAGGCCTCCCTGCCAGTAG
GGTCCGAGTGTGTTTCATCCTTCCCACTCTGTCGAGCCTGGGGGCTGCGAGCGCGAGACGGCGAGGCCTGGCCTGTCTCGG
ANACCTGTGAGCTGCACCAGGTAGAACGCCAGGGACCCCAGAATCATGTGCGTCAGT CCAAGGGGTCCCCTCCAGGAGT
AGTGAAGACTCCAGAAATGTCCCTTTCTTCTCCCCCATCCTACGAGTAATTGCATTTGCTTTTGTAATTCTTAATGAG
CAATATCTGCTAGAGAGTTTAGCTGTAACAGTTCTTTTTGATCATCTTTTTTTAATAATTAGAAACACCAAAAANATC
CAGAAACTTGTTCTTCCAAAGCAGAGAGCATTATAAT CACCAGGGCCAAAAGCTTCCCTCCCTGCTGTCATTGCTTCT
TCTGAGGCCTGAATCCAAAAGAAAAACAGCCATAGGCCCTTTCAGTGGCCGGGCTACCCGTGAGCCCTTCGGAGGACC
AGGGCTGGGGCAGCCTCTGGGCCCACATCCGGGGCCAGCTCCGGCGTGTGTTCAGTGTTAGCAGTGGGTCATGATGCT
CTTTCCCACCCAGCCTGGGATAGGGGCAGAGGAGGCGAGGAGGCCGTTGCCGCTGATGTTTGGCCGTGAACAGGTGGG
TGTCTGCGTGCGTCCACGTGCGTGTTTTCTGACTGACATGAAATCGACGCCCGAGTTAGCCTCACCCGGTGACCTCTA
GCCCTGCCCGGATGGAGCGGGGCCCACCCGGTTCAGTGTTTCTGGGGAGCTGGACAGTGGAGTGCAAAAGGCTTGCAG
AACTTGAAGCCTGCTCCTTCCCTTGCTACCACGGCCTCCTTTCCGTTTGATTTGTCACTGCTTCAATCAATAACAGCC
GCTCCAGAGTCAGTAGTCAATGAATATATGACCAAATATCACCAGGACTGTTACTCAATGTGTGCCGAGCCCTTGCCC
ATGCTGGGCTCCCGTGTATCTGGACACTGTAACGTGTGCTGTGTTTGCTCCCCTTCCCCTTCCTTCTTTGCCCTTTAC
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TTGTCTTTCTGGGGTTTTTCTGTTTGGGTTTGGTTTGGTTTTTATTTCTCCTTTTGTGTTCCAAACATGAGGTTCTCT
CTACTGGTCCTCTTAACTGTGGTGTTGAGGCTTATATTTGTGTAATTTTTGGTGGGTGAAAGGAATTTTGCTAAGTAA
ATCTCTTCTGTGTTTGAACT GAAGTCTGTATTGTAACTATGTTTAAAGTAATTGTTCCAGAGACAAATATTTCTAGAC
ACTTTTTCTTTACAAACAAAAGCATTCGGAGGGAGGGGGAT GGTGACTGAGATGAGAGGGGAGAGCTGAACAGATGAC
CCCTGCCCAGATCAGCCAGAAGCCACCCAAAGCAGTGGAGCCCAGGAGTCCCACTCCAAGCCAGCAAGCCGAATAGCT
GATGTGTTGCCACTTTCCAAGTCACTGCAAAACCAGGTTTTGTTCCGCCCAGTGGATTCTTGTTTTGCTTCCCCTCCC
CCCGAGATTATTACCACCATCCCGTGCTTTTAAGGAAAGGCAAGATTGATGTTTCCTTGAGGGGAGCCAGGAGGGGAT
GTGTGTGTGCAGAGCTGAAGAGCTGGGCGAGAAT GGGGCTGGGCCCACCCAAGCAGGAGGCTGGGACGCTCTGCTGT GG
GCACAGGTCAGGCTAATGTTGGCAGATGCAGCTCTTCCTGGACAGGCCAGGTGGTGGGCATTCTCTCTCCAAGGTGTG
CCCCGTGGGCATTACTGTTTAAGACACTTCCGT CACATCCCACCCCATCCTCCAGGGCTCAACACTGTGACATCTCTA
TTCCCCACCCTCCCCTTCCCAGGGCAATAAAATGACCATGGAGGGGGCTTGCACTCTCTTGGCTGTCACCCGATCGCC
AGCAAAACTTAGATGTGAGAAAACCCCTTCCCATTCCATGGCGAAAACATCTCCTTAGAAAAGCCATTACCCTCATTA
GGCATGGTTTTGGGCTCCCAAAACACCTGACAGCCCCTCCCTCCTCTGAGAGGCGGAGAGTGCTGACTGTAGTGACCA
TTGCATGCCGGGTGCAGCAT CTGGAAGAGCTAGGCAGGGTGTCTGCCCCCTCCTGAGTTGAAGTCATGCTCCCCTGTG
CCAGCCCAGAGGCCGAGAGCTATGGACAGCATTGCCAGTAACACAGGCCACCCTGTGCAGAAGGGAGCTGGCTCCAGC
CTGGAAACCTGTCTGAGGTTGGGAGAGGTGCACTTGGGGCACAGGGAGAGGCCGGGACACACTTAGCTGGAGATGTCT
CTAAAAGCCCTGTATCGTATTCACCTTCAGTTTTTGTGTTTTGGGACAATTACTTTAGAAAATAAGTAGGTCGTTTTA
AAAACAAAAATTATTGATTGCTTTTTTGTAGTGTTCAGAAAAAAGGTTCTTTGTGTATAGCCAAATGACTGAAAGCAC
TGATATATTTAAAAACAAAAGGCAATTTATTAAGGAAATTTGTACCATTTCAGTAAACCTGTCTGAATGTACCTGTAT
ACGTTTCAAAAACACCCCCCCCCCACTGAATCCCTGTAACCTATTTATTATATAAAGAGTTTGCCTTATAAATTTACA
TAAAAATGTCCGTTTGTGTCTTTTGTTGTAAAAATCAAGTGATTTTTTCATAAGGTTCTTTTACTATTGGAAAAGATG
GGCAGCACGCAGTTTTATTTTATTTTTGTAAGTTTTTTAATACATGTGAAAGCAAAGAATACTCAGCATGCCTTTCTA
AGTGACGCGTTTGCACCTTTTGTTGGGAAGTACTGTATCCTGTGCTGTTAGCATTCTCGATAAATCTCTCTGTGAAAG
TGA

SEQ ID NO: 28 >NM_001386138.1 MECP2 [organism=Homo sapiens]| [ Gene]D=4204]
[transcript=9]

GCGCGCGCTCCCTCCTCTCGGAGAGAGGGCTGTGGTAAAAGCCGTCCGGAARAATGGCCGCCGCCGCCGLLCGCLGLGLL
GAGCGGAGGAGGAGGAGGAGGCGAGGAGGAGAGACTGCTCCATAAAAATACAGACT CACCAGTTCCTGCTTTGATGTG
ACATGTGACTCCCCAGAATACACCTTGCTTCTGTAGACCAGCTCCAACAGGATTCCATGGTAGCTGGGATGTTAGGGC
TCAGGGAAGAAAAGTCAGAAGACCAGGACCTCCAGGGCCTCAAGGACAAACCCCTCAAGTTTAAAANGGT GAAGAAAG
ATAAGAAAGAAGAGAAAGAGGGCAAGCATGAGCCCGTGCAGCCAT CAGCCCACCACTCTGCTGAGCCCGCAGAGGCAG
GCAAAGCAGAGACATCAGAAGGGTCAGGCTCCGCCCCGGCTGTGCCGGAAGCTTCTGCCTCCCCCAAACAGCGGCGCT
CCATCATCCGTGACCGGGGACCCATGTATGATGACCCCACCCTGCCTGAAGGCTGGACACGGAAGCTTAAGCAAAGGA
AATCTGGCCGCTCTGCTGGGAAGTATGATGTGTATTTGATCAATCCCCAGGGAAAAGCCTTTCGCTCTAAAGTGGAGT
TGATTGCGTACTTCGAAAAGCTCCAGGAACTGGCAGAGGCCGGGGACGCCCCAAAGGGAGCGGCACCACGAGACCCAA
GGCGGCCACGTCAGAGGGTGTGCAGGTGAAAAGGGTCCTGGAGAAAAGT CCTGGGAAGCTCCTTGTCAAGATGCCTTT
TCAAACTTCGCCAGGGGGCAAGGCTGAGGGGGGTGGGGCCACCACATCCACCCAGGTCATGGTGATCAAACGCCCCGG
CAGGAAGCGAAAAGCTGAGGCCGACCCTCAGGCCATTCCCAAGAAACGGGGCCGAAAGCCGGGGAGTGTGGTGGCAGC
CGCTGCCGCCGAGGCCAAAAAGAAAGCCGTGAAGGAGTCTTCTATCCGATCTGTGCAGGAGACCGTACTCCCCATCAA
GAAGCGCAAGACCCGGGAGACGGTCAGCATCGAGGTCAAGGAAGTGGTGAAGCCCCTGCTGGTGTCCACCCTCGGTGA
GAAGAGCGGGAAAGGACTGAAGACCTGTAAGAGCCCTGGGCGGAAAAGCAAGCGAGAGCAGCCCCAAGGGGCGCAGCAG
CAGCGCCTCCTCACCCCCCAAGAAGGAGCACCACCACCATCACCACCACTCAGAGTCCCCAAAGGCCCCCGTGCCACT
GCTCCCACCCCTGCCCCCACCTCCACCTGAGCCCGAGAGCTCCGAGGACCCCACCAGCCCCCCTGAGCCCCAGGACTT
GAGCAGCAGCGTCTGCAAAGAGGAGAAGATGCCCAGAGGAGGCTCACTGGAGAGCGACGGCTGCCCCAAGGAGCCAGC
TAAGACTCAGCCCGCGGTTGCCACCGCCGCCACGGCCGCAGAAAAGTACAAACACCGAGGGGAGGGAGAGCGCAAAGA
CATTGTTTCATCCTCCATGCCAAGGCCAAACAGAGAGGAGCCTGTGGACAGCCGGACGCCCGTGACCGAGAGAGTTAG
CTGACTTTACACGGAGCGGATTGCAAAGCAAACCAACAAGAATAAAGGCAGCTGTTGTCTCTTCTCCTTATGGGTAGG
GCTCTGACAAAGCTTCCCGATTAACTGAAATAAAAAATATTTTTTTTTCTTTCAGTAAACTTAGAGTTTCGTGGCTTC
AGGGTGGGAGTAGTTGGAGCATTGGGGATGTTTTTCTTACCGACAAGCACAGT CAGGTTGAAGACCTAACCAGGGCCA
GAAGTAGCTTTGCACTTTTCTAAACTAGGCTCCTTCAACAAGGCTTGCTGCAGATACTACTGACCAGACAAGCTGTTG
ACCAGGCACCTCCCCTCCCGCCCAAACCTTTCCCCCATGTGGTCGTTAGAGACAGAGCGACAGAGCAGTTGAGAGGAC
ACTCCCGTTTTCGGTGCCATCAGTGCCCCGTCTACAGCTCCCCCAGCTCCCCCCACCTCCCCCACTCCCAACCACGTT
GGGACAGGGAGGTGTGAGGCAGGAGAGACAGTTGGATTCTTTAGAGAAGATGGATATGACCAGTGGCTATGGCCTGTG
CGATCCCACCCGTGGTGGCTCAAGTCTGGCCCCACACCAGCCCCAATCCAAAACTGGCAAGGACGCTTCACAGGACAG
GAAAGTGGCACCTGTCTGCTCCAGCTCTGGCATGGCTAGGAGGGGGGAGTCCCTTGAACTACTGGGTGTAGACTGGCC
TGAACCACAGGAGAGGATGGCCCAGGGTGAGGTGGCATGGTCCATTCTCAAGGGACGTCCTCCAACGGGTGGCGCTAG
AGGCCATGGAGGCAGTAGGACAAGGTGCAGGCAGGCTGGCCTGGGGTCAGGCCGGGCAGAGCACAGCGGGGTGAGAGG
GATTCCTAATCACTCAGAGCAGTCTGTGACTTAGT GGACAGGGGAGGGGGCAAAGGGGCGAGGAGAAGAAAATGTTCTT
CCAGTTACTTTCCAATTCTCCTTTAGGGACAGCTTAGAATTATTTGCACTATTGAGTCTTCATGTTCCCACTTCAAAA
CAAACAGATGCTCTGAGAGCAAACTGGCTTGAATTGGTGACATTTAGTCCCTCAAGCCACCAGATGTGACAGTGTTGA
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GAACTACCTGGATTTGTATATATACCTGCGCTTGTTTTAAAGTGGGCTCAGCACATAGGGTTCCCACGAAGCTCCGAA
ACTCTAAGTGTTTGCTGCAATTTTATAAGGACTTCCTGATTGGTTTCTCTTCTCCCCTTCCATTTCTGCCTTTTGTTC
ATTTCATCCTTTCACTTCTTTCCCTTCCTCCATCCTCCTCCTTCCTAGTTCATCCCTTCTCTTCCAGGCAGCCGCGGT
GCCCAACCACACTTGTCGGCTCCAGTCCCCAGAACTCTGCCTGCCCTTTGTCCTCCTGCTGCCAGTACCAGCCCCACC
CTGTTTTGAGCCCTGAGGAGGCCTTGGGCTCTGCTGAGTCCGACCTGGCCTGTCTGTGAAGAGCAAGAGAGCAGCAAG
GTCTTGCTCTCCTAGGTAGCCCCCTCTTCCCTGGTAAGAAAAAGCAAAAGGCATTTCCCACCCTGAACAACGAGCCTT
TTCACCCTTCTACTCTAGAGAAGTGCGACTGGAGGAGCTGGGCCCGATTTGGTAGTTGAGGAAAGCACAGAGGCCTCCT
GTGGCCTGCCAGTCATCGAGTGGCCCAACAGGGGCTCCATGCCAGCCGACCTTGACCTCACTCAGAAGTCCAGAGTCCT
AGCGTAGTGCAGCAGGGCAGTAGCGGTACCAATGCAGAACTCCCAAGACCCGAGCTGGGACCAGTACCTGGGTCCCCA
GCCCTTCCTCTGCTCCCCCTTTTCCCTCGGAGTTCTTCTTGAATGGCAATGTTTTGCTTTTGCTCGATGCAGACAGGG
GGCCAGAACACCACACATTTCACTGTCTGTCTGGTCCATAGCTGTGGTGTAGGGGCTTAGAGGCATGGGCTTGCTGTG
GGTTTTTAATTGATCAGTTTTCATGTGGGATCCCATCTTTTTAACCTCTGTTCAGGAAGTCCTTATCTAGCTGCATAT
CTTCATCATATTGGTATATCCTTTTCTGTGTTTACAGAGATGTCTCTTATATCTAAATCTGTCCAACTGAGAAGTACC
TTATCAAAGTAGCAAATGAGACAGCAGTCTTATGCTTCCAGAAACACCCACAGGCATGTCCCATGTGAGCTGCTGCCA
TGAACTGTCAAGTGTGTGTTGTCTTGTGTATTTCAGTTATTGTCCCTGGCTTCCTTACTATGGTGTAATCATGAAGGA
GTGAAACATCATAGAAACTGTCTAGCACTTCCTTGCCAGTCTTTAGTGATCAGGAACCATAGTTGACAGTTCCAATCA
GTAGCTTAAGAAAAAACCGTGTTTGTCTCTTCTGGAATGGTTAGAAGTGCGAGGCGAGTTTGCCCCGTTCTGTTTGTAGAG
TCTCATAGTTGGACTTTCTAGCATATATGTGTCCATTTCCTTATGCTGTAAAAGCAAGTCCTGCAACCAAACTCCCAT
CAGCCCAATCCCTGATCCCTGATCCCTTCCACCTGCTCTGCTGATGACCCCCCCAGCTTCACTTCTGACTCTTCCCCA
GGAAGGGAAGGGGGGT CAGAAGAGAGGGTGAGT CCTCCAGAACTCTTCCTCCAAGGACAGAAGGCTCCTGCCCCCATA
GTGGCCTCGAACTCCTGGCACTACCAAAGGACACTTATCCACGAGAGCGCAGCATCCGACCAGGTTGTCACTGAGAAG
ATGTTTATTTTGGTCAGTTGGGTTTTTATGTATTATACTTAGTCAAATGTAATGTGGCTTCTGGAATCATTGTCCAGA
GCTGCTTCCCCGTCACCTGGGCGTCATCTGGTCCTGGTAAGAGGAGTGCGTGGCCCACCAGGCCCCCCTGTCACCCAT
GACAGTTCATTCAGGGCCGATGGGGCAGTCGTGGTTGGGAACACAGCATTTCAAGCGTCACTTTATTTCATTCGGGCC
CCACCTGCAGCTCCCTCAAAGAGGCAGTTGCCCAGCCTCTTTCCCTTCCAGTTTATTCCAGAGCTGCCAGTGGGGCCT
GAGGCTCCTTAGGGTTTTCTCTCTATTTCCCCCTTTCTTCCTCATTCCCTCGTCTTTCCCAAAGGCATCACGAGTCAG
TCGCCTTTCAGCAGGCAGCCTTGGCGGTTTATCGCCCTGGCAGGCAGGGGCCCTGCAGCTCTCATGCTGCCCCTGCCT
TGGGGTCAGGTTGACAGGAGGTTGGAGGGAAAGCCTTAAGCTGCAGGATTCTCACCAGCTGTGTCCGGCCCAGTTTTG
GGGTGTGACCTCAATTTCAATTTTGTCTGTACTTGAACATTATGAAGATGGGGGCCTCTTTCAGTGAATTTGTGAACA
GCAGAATTGACCGACAGCTTTCCAGTACCCATGGGGCTAGGTCATTAAGGCCACATCCACAGTCTCCCCCACCCTTGT
TCCAGTTGTTAGTTACTACCTCCTCTCCTGACAATACTGTATGTCGTCGAGCTCCCCCCAGGTCTACCCCTCCCGGCC
CTGCCTGCTGGTGGGCTTGT CATAGCCAGTGGGATTGCCGGTCTTGACAGCTCAGTGAGCTGGAGATACTTGGTCACA
GCCAGGCGCTAGCACAGCTCCCTTCTGTTGATGCTGTATTCCCATATCAAAAGACACAGGGGACACCCAGAAACGCCA
CATCCCCCAATCCATCAGTGCCAAACTAGCCAACGGCCCCAGCTTCTCAGCTCGCTGGATGGCGCGAAGCTGCTACTCG
TGAGCGCCAGTGCGGGTGCAGACAATCTTCTGTTGGGTGGCATCATTCCAGGCCCGAAGCATGAACAGTGCACCTGGG
ACAGGGAGCAGCCCCAAATTGTCACCTGCTTCTCTGCCCAGCTTTTCATTGCTGTGACAGTGATGGCGAAAGAGGGTA
ATAACCAGACACAAACTGCCAAGTTGGGTGGAGAAAGGAGTTTCTTTAGCTGACAGAATCTCTGAATTTTAAAT CACT
TAGTAAGCGGCTCAAGCCCAGGAGGGAGCAGAGGGATACGAGCGGAGTCCCCTGCGCGGGACCATCTGGAATTGGTTT
AGCCCAAGTGGAGCCTGACAGCCAGAACTCTGTGTCCCCCGTCTAACCACAGCTCCTTTTCCAGAGCATTCCAGTCAG
GCTCTCTGGGCTGACTGGGCCAGGGGAGGTTACAGGTACCAGTTCTTTAAGAAGATCTTTGGGCATATACATTTTTAG
CCTGTGTCATTGCCCCAAATGGATTCCTGTTTCAAGTTCACACCTGCAGATTCTAGGACCTGTGTCCTAGACTTCAGG
GAGTCAGCTGTTTCTAGAGTTCCTACCATGGAGTGGGTCTGGAGGACCTGCCCGGTGGGGGGGCAGAGCCCTGCTCCC
TCCGGGTCTTCCTACTCTTCTCTCTGCTCTGACGGGATTTGTTGATTCTCTCCATTTTGGTGTCTTTCTCTTTTAGAT
ATTGTATCAATCTTTAGAAAAGGCATAGTCTACTTGTTATAAATCGTTAGGATACTGCCTCCCCCAGGGTCTAAAATT
ACATATTAGAGGGGAAAAGCTGAACACTGAAGTCAGTTCTCAACAATTTAGAAGCGAAAACCTAGAAAACATTTGGCAG
AAAATTACATTTCGATGTTTTTGAATGAATACGAGCAAGCTTTTACAACAGTGCTGATCTAAAAATACTTAGCACTTG
GCCTGAGATGCCTGGTGAGCATTACAGGCAAGGGGAATCTGGAGGTAGCCGACCTGAGGACATGGCTTCTGAACCTGT
CTTTTGGGAGTGGTATGGAAGGTGGAGCGTTCACCAGTGACCTGGAAGGCCCAGCACCACCCTCCTTCCCACTCTTCT
CATCTTGACAGAGCCTGCCCCAGCGCTGACGTGTCAGGAAAACACCCAGGGAACTAGGAAGGCACTTCTGCCTGAGGG
GCAGCCTGCCTTGCCCACTCCTGCTCTGCTCGCCTCGGATCAGCTGAGCCTTCTGAGCTGGCCTCTCACTGCCTCCCC
ANAGGCCCCCTGCCTGCCCTGTCAGGAGGCAGAAGGCGAAGCAGGTGTGAGGGCAGTGCAAGGAGGGAGCACAACCCCCAG
CTCCCGCTCCGGGCTCCGACTTGTGCACAGGCAGAGCCCAGACCCTGGAGGAAATCCTACCTTTGAATTCAAGAACAT
TTGGGGAATTTGGAAATCTCTTTGCCCCCAAACCCCCATTCTGTCCTACCTTTAATCAGGTCCTGCTCAGCAGTGAGA
GCAGATGAGGTGAAAAGGCCAAGAGGTTTGGCTCCTGCCCACTGATAGCCCCTCTCCCCGCAGTGTTTGTGTGTCAAG
TGGCAAAGCTGTTCTTCCTGGTGACCCTGATTATATCCAGTAACACATAGACTGTGCGCATAGGCCTGCTTTGTCTCC
TCTATCCTGGGCTTTTGTTTTGCTTTTTAGTTTTGCTTTTAGTTTTTCTGTCCCTTTTATTTAACGCACCGACTAGAC
ACACAAAGCAGTTGAATTTTTATATATATATCTGTATATTGCACAATTATAAACTCATTTTGCTTGTGGCTCCACACA
CACAAANAAAGACCTGTTAAAATTATACCTGTTGCTTAATTACAATATTTCTGATAACCATAGCATAGGACAAGGGAA
AATAAAAAANAGAAAAAAANGAANAAAAANACGACAAATCTGTCTGCTGGTCACTTCTTCTGTCCAAGCAGATTCGTGGT
CTTTTCCTCGCTTCTTTCAAGGGCTTTCCTGTGCCAGGTGAAGCGAGGCTCCAGGCAGCACCCAGGTTTTGCACTCTTG
TTTCTCCCGTGCTTGTGAAAGAGGTCCCAAGGTTCTGGGTGCAGGAGCGCTCCCTTGACCTGCTGAAGTCCGGAACGT
AGTCGGCACAGCCTGGTCGCCTTCCACCTCTGGGAGCTGGAGTCCACTGGGGTGGCCTGACTCCCCCAGTCCCCTTCC
CGTGACCTGGTCAGGGTGAGCCCATGTGGAGTCAGCCTCGCAGGCCTCCCTGCCAGTAGGGTCCGAGTGTGTTTCATC
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CTTCCCACTCTGTCGAGCCTGGGGGCTGGAGCGGAGACGGGAGGCCTGGCCTGTCTCGGAACCTGTGAGCTGCACCAG
GTAGAACGCCAGGGACCCCAGAATCATGTGCGT CAGTCCAAGGGGTCCCCTCCAGGAGTAGTGAAGACTCCAGAAATG
TCCCTTTCTTCTCCCCCATCCTACGAGTAATTGCATTTGCTTTTGTAATTCTTAATGAGCAATATCTGCTAGAGAGTT
TAGCTGTAACAGTTCTTTTTGATCATCTTTTTTTAATAATTAGAAACACCAAAAAAATCCAGAAACTTGTTCTTCCAA
AGCAGAGAGCATTATAATCACCAGGGCCAAAAGCTTCCCTCCCTGCTGTCATTGCTTCTTCTGAGGCCTGAATCCAAA
AGAAAANACAGCCATAGGCCCTTTCAGTGGCCGGGCTACCCGTGAGCCCTTCGGAGGACCAGGGCTGGGGCAGCCTCTG
GGCCCACATCCGGGGCCAGCTCCGGCGTGTGTTCAGTGTTAGCAGTGGGTCATGATGCTCTTTCCCACCCAGCCTGGG
ATAGGGGCAGAGGAGGCGAGGAGGCCGTTGCCGCTGATGTTTGGCCGTGAACAGGTGGGTGTCTGCGTGCGTCCACGT
GCGTGTTTTCTGACTGACATGAAATCGACGCCCGAGTTAGCCTCACCCGGTGACCTCTAGCCCTGCCCGGATGGAGCG
GGGCCCACCCGGTTCAGTGTTTCTGGGGAGCTGGACAGTGGAGTGCAAAAGGCTTGCAGAACTTGAAGCCTGCTCCTT
CCCTTGCTACCACGGCCTCCTTTCCGTTTGATTTGTCACTGCTTCAATCAATAACAGCCGCTCCAGAGTCAGTAGTCA
ATGAATATATGACCAAATAT CACCAGGACTGTTACTCAATGTGTGCCGAGCCCTTGCCCATGCTGGGCTCCCGTGTAT
CTGGACACTGTAACGTGTGCTGTGTTTGCTCCCCTTCCCCTTCCTTCTTTGCCCTTTACTTGTCTTTCTGGGGTTTTT
CTGTTTGGGTTTGGTTTGGTTTTTATTTCTCCTTTTGTGTTCCAAACATGAGGTTCTCTCTACTGGTCCTCTTAACTG
TGGTGTTGAGGCTTATATTTGTGTAATTTTTGGTGGGTGAAAGGAATTTTGCTAAGTAAATCTCTTCTGTGTTTGAAC
TGAAGTCTGTATTGTAACTATGTTTAAAGTAATTGTTCCAGAGACAAATATTTCTAGACACTTTTTCTTTACAAACAA
ANGCATTCGGAGGGAGGGGGATGGTGACTGAGATGCGAGAGGGGAGAGCTGAACAGAT GACCCCTGCCCAGATCAGCCAG
ANGCCACCCAAAGCAGTGGAGCCCAGGAGTCCCACTCCAAGCCAGCAAGCCGAATAGCTGATGTGTTGCCACTTTCCA
AGTCACTGCAAAACCAGGTTTTGTTCCGCCCAGTGGATTCTTGTTTTGCTTCCCCTCCCCCCGAGATTATTACCACCA
TCCCGTGCTTTTAAGGAAAGGCAAGATTGATGTTTCCTTGAGGGGAGCCAGGAGGGGATGTGTGTGTGCAGAGCTGAA
GAGCTGGGGAGAATGGGGCTGGGCCCACCCAAGCAGGAGGCTGGGACGCTCTGCTGTGGGCACAGGTCAGGCTAATGT
TGGCAGATGCAGCTCTTCCTGGACAGGCCAGGTGGTGGGCATTCTCTCTCCAAGGTGTGCCCCGTGGGCATTACTGTT
TAAGACACTTCCGTCACATCCCACCCCATCCTCCAGGGCTCAACACTGTGACATCTCTATTCCCCACCCTCCCCTTCC
CAGGGCAATAAAATGACCATGGAGGGGGCTTGCACTCTCTTGGCTGTCACCCGATCGCCAGCAAAACTTAGATGTGAG
AAAACCCCTTCCCATTCCATGGCGAAAACATCTCCTTAGAAAAGCCATTACCCTCATTAGGCATGGTTTTGGGCTCCC
AAAACACCTGACAGCCCCTCCCTCCTCTGAGAGGCGGAGAGTGCTGACTGTAGTGACCATTGCATGCCGGGTGCAGCA
TCTGGAAGAGCTAGGCAGGGTGTCTGCCCCCTCCTGAGTTGAAGT CATGCTCCCCTGTGCCAGCCCAGAGGCCGAGAG
CTATGGACAGCATTGCCAGTAACACAGGCCACCCTGTGCAGAAGGGAGCTGGCTCCAGCCTGGAAACCTGTCTGAGGT
TGGGAGAGGTGCACTTGGGGCACAGGGAGAGGCCGGGACACACTTAGCTGGAGATGTCTCTAAAAGCCCTGTATCGTA
TTCACCTTCAGTTTTTGTGTTTTGGGACAATTACTTTAGAAAATAAGTAGGTCGTTTTAAAAACAAAAATTATTGATT
GCTTTTTTGTAGTGTTCAGAAAAAAGGTTCTTTGTGTATAGCCAAATGACTGAAAGCACTGATATATTTAAAAACARA
AGGCAATTTATTAAGGAAATTTGTACCATTTCAGTAAACCTGTCTGAATGTACCTGTATACGTTTCAAAAACACCCCC
CCCCCACTGAATCCCTGTAACCTATTTATTATATAAAGAGTTTGCCTTATAAATTTACATAAAAATGTCCGTTTGTGT
CTTTTGTTGTAAAAATCAAGTGATTTTTTCATAAGGTTCTTTTACTATTGGAAAAGATGGGCAGCACGCAGTTTTATT
TTATTTTTGTAAGTTTTTTAATACATGTGAAAGCAAAGAATACTCAGCATGCCTTTCTAAGTGACGCGTTTGCACCTT
TTGTTGGGAAGTACTGTATCCTGTGCTGTTAGCATTCTCGATAAATCTCTCTGTGAAAGTGA

SEQ ID NO: 29 >NM_004992.4 MECP2 [organism=Homo sapiens] [GenelD=4204]
[transcript=1]

GCGCGCGCTCCCTCCTCTCGGAGAGAGGGCTGTGGTAAAAGCCGTCCGGAARAATGGCCGCCGCCGCCGLLCGCLGLGLL
GAGCGGAGGAGGAGGAGGAGGCGAGGAGGAGAGACTGCTCCATAAAAATACAGACT CACCAGTTCCTGCTTTGATGTG
ACATGTGACTCCCCAGAATACACCTTGCTTCTGTAGACCAGCTCCAACAGGATTCCATGGTAGCTGGGATGTTAGGGC
TCAGGGAAGAAAAGTCAGAAGACCAGGACCTCCAGGGCCTCAAGGACAAACCCCTCAAGTTTAAAANGGT GAAGAAAG
ATAAGAAAGAAGAGAAAGAGGGCAAGCATGAGCCCGTGCAGCCAT CAGCCCACCACTCTGCTGAGCCCGCAGAGGCAG
GCAAAGCAGAGACATCAGAAGGGTCAGGCTCCGCCCCGGCTGTGCCGGAAGCTTCTGCCTCCCCCAAACAGCGGCGCT
CCATCATCCGTGACCGGGGACCCATGTATGATGACCCCACCCTGCCTGAAGGCTGGACACGGAAGCTTAAGCAAAGGA
AATCTGGCCGCTCTGCTGGGAAGTATGATGTGTATTTGATCAATCCCCAGGGAAAAGCCTTTCGCTCTAAAGTGGAGT
TGATTGCGTACTTCGAAAAGGTAGGCGACACATCCCTGGACCCTAATGATTTTGACTTCACGGTAACTGGCGAGAGGGA
GCCCCTCCCGGCGAGAGCAGAAACCACCTAAGAAGCCCAAATCTCCCAAAGCTCCAGGAACTGGCAGAGGCCGGGGAC
GCCCCAAAGGGAGCGGCACCACGAGACCCAAGGCGGCCACGTCAGAGGGCTGTGCAGGTGAAAAGGGTCCTGGAGAAAA
GTCCTGGGAAGCTCCTTGTCAAGATGCCTTTTCAAACTTCGCCAGGGGGCAAGGCTGAGGGGGGTGGGGCCACCACAT
CCACCCAGGTCATGGTGATCAAACGCCCCGGCAGGAAGCGAAAAGCTGAGGCCGACCCTCAGGCCATTCCCAAGAAAC
GGGGCCGAAAGCCGGGGAGTGTGGTGGCAGCCGCTGCCGCCGAGGCCAAAANGAAAGCCGTGAAGGAGTCTTCTATCC
GATCTGTGCAGGAGACCGTACTCCCCATCAAGAAGCGCAAGACCCGGGAGACGGTCAGCATCGAGGTCAAGGAAGT GG
TGAAGCCCCTGCTGGTGTCCACCCTCGGTGAGAAGAGCGGGAAAGGACT GAAGACCTGTAAGAGCCCTGGGCGGAAAA
GCAAGGAGAGCAGCCCCAAGGGGCGCAGCAGCAGCGCCTCCTCACCCCCCAAGAAGGAGCACCACCACCATCACCACC
ACTCAGAGTCCCCAAAGGCCCCCGTGCCACTGCTCCCACCCCTGCCCCCACCTCCACCTGAGCCCGAGAGCTCCGAGG
ACCCCACCAGCCCCCCTGAGCCCCAGGACTTGAGCAGCAGCGTCTGCAAAGAGGAGAAGATGCCCAGAGGAGGCTCAC
TGGAGAGCGACGGCTGCCCCAAGGAGCCAGCTAAGACTCAGCCCGCGGTTGCCACCGCCGCCACGGCCGCAGAAAAGT
ACAAACACCGAGGGGAGGGAGAGCGCAAAGACATTGTTTCATCCTCCATGCCAAGGCCAAACAGAGAGGAGCCTGT GG
ACAGCCGGACGCCCGTGACCGAGAGAGTTAGCTGACTTTACACGGAGCGGATTGCAAAGCAAACCAACAAGAATAAAG
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GCAGCTGTTGTCTCTTCTCCTTATGGGTAGGGCTCTGACAAAGCTTCCCGATTAACTGAAATAAAAAATATTTTTTTT
TCTTTCAGTAAACTTAGAGTTTCGTGGCTTCAGGGTGGCAGTAGTTGGAGCATTGGGGATGTTTTTCTTACCGACAAG
CACAGTCAGGTTGAAGACCTAACCAGGGCCAGAAGTAGCTTTGCACTTTTCTAAACTAGGCTCCTTCAACAAGGCTTG
CTGCAGATACTACTGACCAGACAAGCTGTTGACCAGGCACCTCCCCTCCCGCCCAAACCTTTCCCCCATGTGGTCGTT
AGAGACAGAGCGACAGAGCAGTTGAGAGGACACTCCCGTTTTCGGTGCCATCAGTGCCCCGTCTACAGCTCCCCCAGC
TCCCCCCACCTCCCCCACTCCCAACCACGTTGGGACAGGGAGGTGTGAGGCAGGAGAGACAGTTGGATTCTTTAGAGA
AGATGGATATGACCAGTGGCTATGGCCTGTGCGATCCCACCCGTGGTGGCTCAAGTCTGGCCCCACACCAGCCCCAAT
CCAAAACTGGCAAGGACGCTTCACAGGACAGGAAAGTGGCACCTGTCTGCTCCAGCTCTGGCATGGCTAGGAGGGGGG
AGTCCCTTGAACTACTGGGT GTAGACTGGCCTGAACCACAGGAGAGGATGGCCCAGGGTGAGGTGGCATGGTCCATTC
TCAAGGGACGTCCTCCAACGGGTGGCGCTAGAGGCCATGGAGGCAGTAGGACAAGGTGCAGGCAGGCTGGCCTGGGGT
CAGGCCGGGCAGAGCACAGCGGGGTGAGAGGGATTCCTAATCACTCAGAGCAGT CTGTGACTTAGT GGACAGGGGAGG
GGGCAAAGGGGGAGGAGAAGAAAATGTTCTTCCAGTTACTTTCCAATTCTCCTTTAGGGACAGCTTAGAATTATTTGC
ACTATTGAGTCTTCATGTTCCCACTTCAAAACAAACAGATGCTCTGAGAGCAAACTGGCTTGAATTGGTGACATTTAG
TCCCTCAAGCCACCAGATGTGACAGTGTTGAGAACTACCTGGATTTGTATATATACCTGCGCTTGTTTTAAAGTGGGC
TCAGCACATAGGGTTCCCACGAAGCTCCGAAACTCTAAGTGTTTGCTGCAATTTTATAAGGACTTCCTGATTGGTTTC
TCTTCTCCCCTTCCATTTCTGCCTTTTGTTCATTTCATCCTTTCACTTCTTTCCCTTCCTCCATCCTCCTCCTTCCTA
GTTCATCCCTTCTCTTCCAGGCAGCCGCGGTGCCCAACCACACTTGTCGGCTCCAGTCCCCAGAACTCTGCCTGCCCT
TTGTCCTCCTGCTGCCAGTACCAGCCCCACCCTGTTTTGAGCCCTGAGGAGGCCTTGGGCTCTGCTGAGTCCGACCTG
GCCTGTCTGTGAAGAGCAAGAGAGCAGCAAGGTCTTGCTCTCCTAGGTAGCCCCCTCTTCCCTGGTAAGAAAAAGCAA
AAGGCATTTCCCACCCTGAACAACGAGCCTTTTCACCCTTCTACT CTAGAGAAGTGGACTGGAGGAGCTGGGCCCGAT
TTGGTAGTTGAGGAAAGCACAGAGGCCTCCTGTGGCCTGCCAGTCATCGAGTGGCCCAACAGGGGCTCCATGCCAGCC
GACCTTGACCTCACTCAGAAGTCCAGAGTCTAGCGTAGTGCAGCAGGGCAGTAGCGGTACCAATGCAGAACTCCCAAG
ACCCGAGCTGGGACCAGTACCTGGGTCCCCAGCCCTTCCTCTGCTCCCCCTTTTCCCTCGGAGTTCTTCTTGAATGGC
AATGTTTTGCTTTTGCTCGATGCAGACAGGGGGCCAGAACACCACACATTTCACTGTCTGTCTGGTCCATAGCTGT GG
TGTAGGGGCTTAGAGGCATGGGCTTGCTGTGGGTTTTTAATTGATCAGTTTTCATGTGGGATCCCATCTTTTTAACCT
CTGTTCAGGAAGTCCTTATCTAGCTGCATATCTTCATCATATTGGTATATCCTTTTCTGTGTTTACAGAGATGTCTCT
TATATCTAAATCTGTCCAACTGAGAAGTACCTTATCAAAGTAGCAAATGAGACAGCAGTCTTATGCTTCCAGAAACAC
CCACAGGCATGTCCCATGTGAGCTGCTGCCATGAACTGTCAAGTGTGTGTTGTCTTGTGTATTTCAGTTATTGTCCCT
GGCTTCCTTACTATGGTGTAATCATGAAGGAGTGAAACATCATAGAAACTGTCTAGCACTTCCTTGCCAGTCTTTAGT
GATCAGGAACCATAGTTGACAGTTCCAATCAGTAGCTTAAGAAAAAACCGTGTTTGTCTCTTCTGGAATGGTTAGAAG
TGAGGGAGTTTGCCCCGTTCTGTTTGTAGAGTCTCATAGTTGGACTTTCTAGCATATATGTGTCCATTTCCTTATGCT
GTAAAAGCAAGTCCTGCAACCAAACTCCCATCAGCCCAATCCCTGATCCCTGATCCCTTCCACCTGCTCTGCTGATGA
CCCCCCCAGCTTCACTTCTGACTCTTCCCCAGGAAGGGAAGGGGGGT CAGAAGAGAGGGTGAGTCCTCCAGAACTCTT
CCTCCAAGGACAGAAGGCTCCTGCCCCCATAGTGGCCTCGAACTCCTGGCACTACCAAAGGACACTTATCCACGAGAG
CGCAGCATCCGACCAGGTTGTCACTGAGAAGATGTTTATTTTGCGTCAGTTGGGTTTTTATGTATTATACTTAGTCAAA
TGTAATGTGGCTTCTGGAAT CATTGTCCAGAGCTGCTTCCCCGTCACCTGGGCGTCATCTGCGTCCTGGTAAGAGGAGT
GCGTGGCCCACCAGGCCCCCCTGTCACCCATGACAGTTCATTCAGGGCCGATGGGGCAGTCGTGGTTGGGAACACAGC
ATTTCAAGCGTCACTTTATTTCATTCGGGCCCCACCTGCAGCTCCCTCAAAGAGGCAGTTGCCCAGCCTCTTTCCCTT
CCAGTTTATTCCAGAGCTGCCAGTGGGGCCTGAGGCTCCTTAGGGTTTTCTCTCTATTTCCCCCTTTCTTCCTCATTC
CCTCGTCTTTCCCAAAGGCATCACGAGTCAGTCGCCTTTCAGCAGGCAGCCTTGGCGGTTTATCGCCCTGGCAGGCAG
GGGCCCTGCAGCTCTCATGCTGCCCCTGCCTTGGGGTCAGGTTGACAGCGAGGTTGGAGGCGAAAGCCTTAAGCTGCAGG
ATTCTCACCAGCTGTGTCCGGCCCAGTTTTGGGGTGTGACCTCAATTTCAATTTTGTCTGTACTTGAACATTATGAAG
ATGGGGGCCTCTTTCAGTGAATTTGTGAACAGCAGAATTGACCGACAGCTTTCCAGTACCCATGGGGCTAGGTCATTA
AGGCCACATCCACAGTCTCCCCCACCCTTGTTCCAGTTGTTAGTTACTACCTCCTCTCCTGACAATACTGTATGTCGT
CGAGCTCCCCCCAGGTCTACCCCTCCCGGCCCTGCCTGCTGGTGGGCTTGTCATAGCCAGTGGGATTGCCGGTCTTGA
CAGCTCAGTGAGCTGGAGATACTTGGTCACAGCCAGGCGCTAGCACAGCTCCCTTCTGTTGATGCTGTATTCCCATAT
CAAAAGACACAGGGGACACCCAGAAACGCCACATCCCCCAATCCATCAGTGCCAAACTAGCCAACGGCCCCAGCTTCT
CAGCTCGCTGGATGGCGGAAGCTGCTACTCGTGAGCGCCAGTGCGGGTGCAGACAATCTTCTGTTGGGTGGCATCATT
CCAGGCCCGAAGCATGAACAGTGCACCTGGGACAGGGAGCAGCCCCAAATTGTCACCTGCTTCTCTGCCCAGCTTTTC
ATTGCTGTGACAGTGATGGCGAAAGAGGGTAATAACCAGACACAAACTGCCAAGTTGGGTGGAGAAAGGAGTTTCTTT
AGCTGACAGAATCTCTGAATTTTAAATCACTTAGTAAGCGGCTCAAGCCCAGGAGGGAGCAGAGGGATACGAGCGGAG
TCCCCTGCGCGGGACCATCTGGAATTGGTTTAGCCCAAGTGGAGCCTGACAGCCAGAACTCTGTGTCCCCCGTCTAAC
CACAGCTCCTTTTCCAGAGCATTCCAGTCAGGCTCTCTGGGCTGACTGGGCCAGGGGAGGTTACAGGTACCAGTTCTT
TAAGAAGATCTTTGGGCATATACATTTTTAGCCTGTGTCATTGCCCCAAATGGATTCCTGTTTCAAGTTCACACCTGC
AGATTCTAGGACCTGTGTCCTAGACTTCAGGGAGTCAGCTGTTTCTAGAGTTCCTACCATGGAGTGGGTCTGGAGGAC
CTGCCCGGTGGGGGGGCAGAGCCCTGCTCCCTCCGGGTCTTCCTACTCTTCTCTCTGCTCTGACGGGATTTGTTGATT
CTCTCCATTTTGGTGTCTTTCTCTTTTAGATATTGTATCAATCTTTAGAAAAGGCATAGTCTACTTGTTATAAATCGT
TAGGATACTGCCTCCCCCAGGGTCTAAAATTACATATTAGAGGGGAAAAGCTGAACACTGAAGTCAGTTCTCAACAAT
TTAGAAGGAAAACCTAGAAAACATTTGGCAGAAAATTACATTTCGATGTTTTTGAATGAATACGAGCAAGCTTTTACA
ACAGTGCTGATCTAAAAATACTTAGCACTTGGCCTGAGATGCCTGGTGAGCATTACAGGCAAGGGGAATCTGGAGGTA
GCCGACCTGAGGACATGGCTTCTGAACCTGTCTTTTGGGAGTGGTATGCGAAGGTGGAGCGTTCACCAGTGACCTGGAA
GGCCCAGCACCACCCTCCTTCCCACTCTTCTCATCTTGACAGAGCCTGCCCCAGCGCTGACGTGTCAGGAAAACACCC
AGGGAACTAGGAAGGCACTTCTGCCTGAGGGGCAGCCTGCCTTGCCCACTCCTGCTCTGCTCGCCTCGGATCAGCTGA
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GCCTTCTGAGCTGGCCTCTCACTGCCTCCCCAAGGCCCCCTGCCTGCCCTGTCAGGAGGCAGAAGGAAGCAGGTGTGA
GGGCAGTGCAAGGAGGGAGCACAACCCCCAGCTCCCGCTCCGGGCTCCCGACTTGTGCACAGGCAGAGCCCAGACCCTG
GAGGAAATCCTACCTTTGAATTCAAGAACATTTGGGGAATTTGGAAATCTCTTTGCCCCCAAACCCCCATTCTGTCCT
ACCTTTAATCAGGTCCTGCT CAGCAGTGAGAGCAGATGAGGTGAAAAGGCCAAGAGGTTTGGCTCCTGCCCACTGATA
GCCCCTCTCCCCGCAGTGTTTGTGTGTCAAGTGGCAAAGCTGTTCTTCCTGGTGACCCTGATTATATCCAGTAACACA
TAGACTGTGCGCATAGGCCTGCTTTGTCTCCTCTATCCTGGGCTTTTGTTTTGCTTTTTAGTTTTGCTTTTAGTTTTT
CTGTCCCTTTTATTTAACGCACCGACTAGACACACAAAGCAGTTGAATTTTTATATATATATCTGTATATTGCACAAT
TATAAACTCATTTTGCTTGT GGCTCCACACACACAAAAAAAGACCTGTTAAAATTATACCTGTTGCTTAATTACAATA
TTTCTGATAACCATAGCATAGGCGACAAGGGAAAATAAAANAAGAAAANAAAGAAANANNAACGACAAATCTGTCTGCTG
GTCACTTCTTCTGTCCAAGCAGATTCGTGGTCTTTTCCTCGCTTCTTTCAAGGGCTTTCCTGTGCCAGGTGAAGGAGG
CTCCAGGCAGCACCCAGGTTTTGCACTCTTGTTTCTCCCGTGCTTGTGAAAGAGGTCCCAAGGTTCTGGGTGCAGGAG
CGCTCCCTTGACCTGCTGAAGTCCGGAACGTAGTCGGCACAGCCTGGTCGCCTTCCACCTCTGGGAGCTGGAGTCCAC
TGGGGTGGCCTGACTCCCCCAGTCCCCTTCCCGTGACCTGGTCAGGGTGAGCCCATGTGGAGT CAGCCTCGCAGGCCT
CCCTGCCAGTAGGGTCCGAGTGTGTTTCATCCTTCCCACTCTGTCGAGCCTGGGGGCTGGAGCGGAGACGGGAGGCCT
GGCCTGTCTCGGAACCTGTGAGCTGCACCAGGTAGAACGCCAGGGACCCCAGAATCATGTGCGTCAGTCCAAGGGGTC
CCCTCCAGGAGTAGTGAAGACTCCAGAAATGTCCCTTTCTTCTCCCCCATCCTACGAGTAATTGCATTTGCTTTTGTA
ATTCTTAATGAGCAATATCTGCTAGAGAGTTTAGCTGTAACAGTTCTTTTTGATCATCTTTTTTTAATAATTAGAAAC
ACCAAAAAAATCCAGAAACTTGTTCTTCCAAAGCAGAGAGCATTATAATCACCAGGGCCAAAAGCTTCCCTCCCTGCT
GTCATTGCTTCTTCTGAGGCCTGAATCCAAAAGAAAAACAGCCATAGGCCCTTTCAGTGGCCGGGCTACCCGTGAGCC
CTTCGGAGGACCAGGGCTGGGGCAGCCTCTGGGCCCACATCCGGGGCCAGCTCCGGCGTGTGTTCAGTGTTAGCAGTG
GGTCATGATGCTCTTTCCCACCCAGCCTGGGATAGGGGCAGAGCGAGGCCGAGGAGGCCGTTGCCGCTGATGTTTGGCCG
TGAACAGGTGGGTGTCTGCGTGCGTCCACGTGCGTGTTTTCTGACTGACATGAAAT CGACGCCCGAGTTAGCCTCACC
CGGTGACCTCTAGCCCTGCCCGGATGCGAGCGGGGCCCACCCGGTTCAGTGTTTCTGGGGAGCTGCGACAGTGGAGTGCA
AANAGGCTTGCAGAACTTGAAGCCTGCTCCTTCCCTTGCTACCACGGCCTCCTTTCCGTTTGATTTGTCACTGCTTCAA
TCAATAACAGCCGCTCCAGAGTCAGTAGTCAATGAATATATGACCAAATATCACCAGGACTGTTACTCAATGTGTGCC
GAGCCCTTGCCCATGCTGGGCTCCCGTGTATCTGGACACTGTAACGTGTGCTGTGTTTGCTCCCCTTCCCCTTCCTTC
TTTGCCCTTTACTTGTCTTTCTGGGGTTTTTCTGTTTGGGTTTGGTTTGGTTTTTATTTCTCCTTTTGTGTTCCAAAC
ATGAGGTTCTCTCTACTGGT CCTCTTAACTGTGGTGTTGAGGCTTATATTTGTGTAATTTTTGGTGGGTGAAAGGAAT
TTTGCTAAGTAAATCTCTTCTGTGTTTGAACTGAAGT CTGTATTGTAACTATGTTTAAAGTAATTGTTCCAGAGACAA
ATATTTCTAGACACTTTTTCTTTACAAACAAAAGCATTCGGAGGGAGGGGGATGGT GACTGAGATGAGAGGGGAGAGC
TGAACAGATGACCCCTGCCCAGAT CAGCCAGAAGCCACCCAAAGCAGTGGAGCCCAGGAGTCCCACTCCAAGCCAGCA
AGCCGAATAGCTGATGTGTTGCCACTTTCCAAGTCACTGCAAAACCAGGTTTTGTTCCGCCCAGTGGATTCTTGTTTT
GCTTCCCCTCCCCCCGAGATTATTACCACCATCCCGTGCTTTTAAGGAAAGGCAAGATTGATGTTTCCTTGAGGGGAG
CCAGGAGGGGATGTGTGTGT GCAGAGCTGAAGAGCTGGGGAGAATGGGGCTGGGCCCACCCAAGCAGGAGGCTGGGAC
GCTCTGCTGTGGGCACAGGT CAGGCTAATGTTGGCAGATGCAGCTCTTCCTGGACAGGCCAGGTGGTGGGCATTCTCT
CTCCAAGGTGTGCCCCGTGGGCATTACTGTTTAAGACACTTCCGTCACATCCCACCCCATCCTCCAGGGCTCAACACT
GTGACATCTCTATTCCCCACCCTCCCCTTCCCAGGGCAATAAAATGACCATGCGAGGGGGCTTGCACTCTCTTGGCTGT
CACCCGATCGCCAGCAAAACTTAGATGTGAGAAAACCCCTTCCCATTCCATGGCGAAAACATCTCCTTAGAAAAGCCA
TTACCCTCATTAGGCATGGTTTTGGGCT CCCAAAACACCTGACAGCCCCTCCCTCCTCTGAGAGGCGGAGAGTGCTGA
CTGTAGTGACCATTGCATGCCGGGTGCAGCATCTGGAAGAGCTAGGCAGGGTGTCTGCCCCCTCCTGAGTTGAAGTCA
TGCTCCCCTGTGCCAGCCCAGAGGCCGAGAGCTATGGACAGCATTGCCAGTAACACAGGCCACCCTGTGCAGAAGGGA
GCTGGCTCCAGCCTGGAAACCTGTCTGAGGTTGGGAGAGGTGCACTTGGCGGCACAGGGAGAGGCCGGGACACACTTAG
CTGGAGATGTCTCTAAAAGCCCTGTATCGTATTCACCTTCAGTTTTTGTGTTTTGGGACAATTACTTTAGAAAATAAG
TAGGTCGTTTTAAAAACAAAAATTATTGATTGCTTTTTTGTAGTGTTCAGAAAAAAGGCGTTCTTTGTGTATAGCCAAAT
GACTGAAAGCACTGATATATTTAAAAACAAANAGGCAATTTATTAAGGAAATTTGTACCATTTCAGTAAACCTGTCTGA
ATGTACCTGTATACGTTTCAAAAACACCCCCCCCCCACTGAATCCCTGTAACCTATTTATTATATAAAGAGTTTGCCT
TATAAATTTACATAAAAATGTCCGTTTGTGTCTTTTGTTGTAAAAATCAAGTGATTTTTTCATAAGGTTCTTTTACTA
TTGGAAAAGATGGGCAGCACGCAGTTTTATTTTATTTTTGTAAGTTTTTTAATACATGTGAAAGCAAAGAATACTCAG
CATGCCTTTCTAAGTGACGCGTTTGCACCTTTTGTTGGGAAGTACTGTATCCTGTGCTGTTAGCATTCTCGATAAATC
TCTCTGTGAAAGTGA

SEQ ID NO: 30 >NM_001386137.1 MECP2 [organism=Homo sapiens]| [ Gene]D=4204]
[transcript=8]

GCGCGCGCTCCCTCCTCTCGGAGAGAGGGCTGTGGTAAAAGCCGTCCGGAARAATGGCCGCCGCCGCCGLLCGCLGLGLL
GAGCGGAGGAGGAGGAGGAGGCGAGGAGGAGAGACTGCTCCATAAAAATACAGACT CACCAGTTCCTGCTTTGATGTG
ACATGTGACTCCCCAGAATACACCTTGCTTCTGTAGACCAGCTCCAACAGGATTCCATGGTAGCTGGGATGTTAGGGC
TCAGCACTGAGCTAGCCTCTCCTTGCTAGAAGCTTACGGTCGAAGGTCTCCAGCCATCAGAAGAAGCACGTGGAGCGC
TGCGTCCGTGTTGTGGTTATTCATCCAGCATGTGTTGAGGAAGAAAAGT CAGAAGACCAGGACCTCCAGGGCCTCAAG
GACAAACCCCTCAAGTTTAAAANAGGT GAAGAAAGATAAGAAAGAAGAGAAAGAGGGCAAGCATGAGCCCGTGCAGCCA
TCAGCCCACCACTCTGCTGAGCCCGCAGAGGCAGGCAAAGCAGAGACAT CAGAAGGGTCAGGCTCCGCCCCGGCTGTG
CCGGAAGCTTCTGCCTCCCCCAAACAGCGGCGCTCCATCATCCGTGACCGGGGACCCATGTATGATGACCCCACCCTG
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CCTGAAGGCTGGACACGGAAGCTTAAGCAAAGGAAAT CTGGCCGCTCTGCTGGGAAGTATGATGTGTATTTGAT CAAT
CCCCAGGGAAAAGCCTTTCGCTCTAAAGTGGAGTTGATTGCGTACTTCCGAAAAGCTCCAGGAACTGGCAGAGGCCGGG
GACGCCCCAAAGGGAGCGGCACCACGAGACCCAAGGCGGCCACGTCAGAGGGTGTGCAGCGTGAAAAGGGT CCTGGAGA
AAAGTCCTGGGAAGCTCCTTGTCAAGATGCCTTTTCAAACTTCGCCAGGGGGCAAGGCTGAGGGGGGTGGGGCCACCA
CATCCACCCAGGTCATGGTGATCAAACGCCCCGGCAGGAAGCGAAAAGCTGAGGCCGACCCTCAGGCCATTCCCAAGA
ANCGGGGCCGAAAGCCGGGGAGTGTGGTGGCAGCCGCTGCCGCCGAGGCCAAAANAGAAAGCCGTGAAGGAGTCTTCTA
TCCGATCTGTGCAGGAGACCGTACTCCCCATCAAGAAGCGCAAGACCCGGGAGACGGTCAGCATCGAGGTCAAGGAAG
TGGTGAAGCCCCTGCTGGTGTCCACCCTCGGTGAGAAGAGCGGGAAAGGACTGAAGACCTGTAAGAGCCCTGGGCGGA
AANGCAAGGAGAGCAGCCCCAAGGGGCGCAGCAGCAGCGCCTCCTCACCCCCCAAGAAGGAGCACCACCACCATCACC
ACCACTCAGAGTCCCCAAAGGCCCCCGTGCCACTGCTCCCACCCCTGCCCCCACCTCCACCTGAGCCCGAGAGCTCCG
AGGACCCCACCAGCCCCCCTGAGCCCCAGGACTTGAGCAGCAGCGTCTGCAAAGAGGAGAAGATGCCCAGAGGAGGCT
CACTGGAGAGCGACGGCTGCCCCAAGGAGCCAGCTAAGACTCAGCCCGCGGTTGCCACCGCCGCCACGGCCGCAGAAA
AGTACAAACACCGAGGGGAGGGAGAGCGCAAAGACATTGTTTCATCCTCCATGCCAAGGCCAAACAGAGAGGAGCCTG
TGGACAGCCGGACGCCCGTGACCGAGAGAGTTAGCTGACTTTACACGGAGCGGATTGCAAAGCAAACCAACAAGAATA
AAGGCAGCTGTTGTCTCTTCTCCTTATGGGTAGGGCTCTGACAAAGCTTCCCGATTAACTGAAATAAAAAATATTTTT
TTTTCTTTCAGTAAACTTAGAGTTTCGTGGCTTCAGGGTGGGAGTAGTTGGAGCATTGGGGATGTTTTTCTTACCGAC
ANGCACAGTCAGGTTGAAGACCTAACCAGGGCCAGAAGTAGCTTTGCACTTTTCTAAACTAGGCTCCTTCAACAAGGC
TTGCTGCAGATACTACTGACCAGACAAGCTGTTGACCAGGCACCTCCCCTCCCGCCCAAACCTTTCCCCCATGTGGTC
GTTAGAGACAGAGCGACAGAGCAGTTGAGAGGACACTCCCGTTTTCGGTGCCATCAGTGCCCCGTCTACAGCTCCCCC
AGCTCCCCCCACCTCCCCCACTCCCAACCACGTTGGGACAGGGAGGTGTGAGGCAGGAGAGACAGTTGGATTCTTTAG
AGAAGATGGATATGACCAGTGGCTATGGCCTGTGCGATCCCACCCGTGGTGGCTCAAGTCTGGCCCCACACCAGCCCC
AATCCAAAACTGGCAAGGACGCTTCACAGGACAGGAAAGTGGCACCTGTCTGCTCCAGCTCTGGCATGGCTAGGAGGG
GGGAGTCCCTTGAACTACTGGGTGTAGACTGGCCTGAACCACAGGCGAGAGGATGGCCCAGGGTGAGGTGGCATGGTCCA
TTCTCAAGGGACGTCCTCCAACGGGTGGCGCTAGAGGCCATGCGAGGCAGTAGGACAAGGTGCAGGCAGGCTGGCCTGG
GGTCAGGCCGGGCAGAGCACAGCGGGGTGAGAGGGATTCCTAATCACTCAGAGCAGTCTGTGACTTAGTGGACAGGGG
AGGGGGCAAAGGGGGAGGAGAAGAAAATGTTCTTCCAGTTACTTTCCAATTCTCCTTTAGGGACAGCTTAGAATTATT
TGCACTATTGAGTCTTCATGTTCCCACTTCAAAACAAACAGATGCTCTGAGAGCAAACTGGCTTGAATTGGTGACATT
TAGTCCCTCAAGCCACCAGATGTGACAGTGTTGAGAACTACCTGGATTTGTATATATACCTGCGCTTGTTTTAAAGTG
GGCTCAGCACATAGGGTTCCCACGAAGCTCCGAAACT CTAAGTGTTTGCTGCAATTTTATAAGGACTTCCTGATTGGT
TTCTCTTCTCCCCTTCCATTTCTGCCTTTTGTTCATTTCATCCTTTCACTTCTTTCCCTTCCTCCATCCTCCTCCTTC
CTAGTTCATCCCTTCTCTTCCAGGCAGCCGCGGTGCCCAACCACACTTGTCGGCTCCAGTCCCCAGAACTCTGCCTGC
CCTTTGTCCTCCTGCTGCCAGTACCAGCCCCACCCTGTTTTGAGCCCTGAGCGAGGCCTTGGGCTCTGCTGAGTCCGAC
CTGGCCTGTCTGTGAAGAGCAAGAGAGCAGCAAGGTCTTGCTCTCCTAGGTAGCCCCCTCTTCCCTGGTAAGAAAAAG
CAAAAGGCATTTCCCACCCTGAACAACGAGCCTTTTCACCCTTCTACTCTAGAGAAGTGGACTGGAGGAGCTGGGCCC
GATTTGGTAGTTGAGGAAAGCACAGAGGCCTCCTGTGGCCTGCCAGTCATCGAGTGGCCCAACAGGGGCTCCATGCCA
GCCGACCTTGACCTCACTCAGAAGTCCAGAGTCTAGCGTAGTGCAGCAGGGCAGTAGCGGTACCAATGCAGAACTCCC
ANGACCCGAGCTGGGACCAGTACCTGGGTCCCCAGCCCTTCCTCTGCTCCCCCTTTTCCCTCGGAGTTCTTCTTGAAT
GGCAATGTTTTGCTTTTGCT CGATGCAGACAGGGGGCCAGAACACCACACATTTCACTGTCTGTCTGGTCCATAGCTG
TGGTGTAGGGGCTTAGAGGCATGGGCTTGCTGTGGGTTTTTAATTGATCAGTTTTCATGTGGGATCCCATCTTTTTAA
CCTCTGTTCAGGAAGTCCTTATCTAGCTGCATATCTTCATCATATTGGTATATCCTTTTCTGTGTTTACAGAGATGTC
TCTTATATCTAAATCTGTCCAACTGAGAAGTACCTTATCAAAGTAGCAAATGAGACAGCAGTCTTATGCTTCCAGAAA
CACCCACAGGCATGTCCCATGTGAGCTGCTGCCATGAACTGTCAAGTGTGTGTTGTCTTGTGTATTTCAGTTATTGTC
CCTGGCTTCCTTACTATGGT GTAATCATGAAGGAGTGAAACATCATAGAAACTGTCTAGCACTTCCTTGCCAGTCTTT
AGTGATCAGGAACCATAGTTGACAGTTCCAATCAGTAGCTTAAGAAAAAACCGTGTTTGTCTCTTCTGGAATGGTTAG
ANGTGAGGGAGTTTGCCCCGTTCTGTTTGTAGAGT CTCATAGTTGGACTTTCTAGCATATATGTGTCCATTTCCTTAT
GCTGTAAAAGCAAGTCCTGCAACCAAACTCCCATCAGCCCAATCCCTGATCCCTGATCCCTTCCACCTGCTCTGCTGA
TGACCCCCCCAGCTTCACTTCTGACTCTTCCCCAGGAAGGGAAGGGGGGTCAGAAGAGAGGCTGAGTCCTCCAGAACT
CTTCCTCCAAGGACAGAAGGCTCCTGCCCCCATAGTGGCCTCGAACTCCTGGCACTACCAAAGGACACTTATCCACGA
GAGCGCAGCATCCGACCAGGTTGTCACTGAGAAGATGTTTATTTTGGTCAGTTGGGTTTTTATGTATTATACTTAGTC
AAATGTAATGTGGCTTCTGGAATCATTGTCCAGAGCTGCTTCCCCGTCACCTGGGCGTCATCTGGTCCTGGTAAGAGG
AGTGCGTGGCCCACCAGGCCCCCCTGTCACCCATGACAGTTCATTCAGGGCCGATGGGGCAGTCGTGGTTGGGAACAC
AGCATTTCAAGCGTCACTTTATTTCATTCGGGCCCCACCTGCAGCTCCCTCAAAGAGGCAGTTGCCCAGCCTCTTTCC
CTTCCAGTTTATTCCAGAGCTGCCAGTGGGGCCTGAGGCTCCTTAGGGTTTTCTCTCTATTTCCCCCTTTCTTCCTCA
TTCCCTCGTCTTTCCCAAAGGCATCACGAGTCAGTCGCCTTTCAGCAGGCAGCCTTGGCGGTTTATCGCCCTGGCAGG
CAGGGGCCCTGCAGCTCTCATGCTGCCCCTGCCTTGGGGTCAGGTTGACAGCGAGGTTGGAGGGAAAGCCTTAAGCTGC
AGGATTCTCACCAGCTGTGTCCGGCCCAGTTTTGGGGTGTGACCTCAATTTCAATTTTGTCTGTACTTGAACATTATG
ANGATGGGGGCCTCTTTCAGTGAATTTGTGAACAGCAGAATTGACCGACAGCTTTCCAGTACCCATGGGGCTAGGTCA
TTAAGGCCACATCCACAGTCTCCCCCACCCTTGTTCCAGTTGTTAGTTACTACCTCCTCTCCTGACAATACTGTATGT
CGTCGAGCTCCCCCCAGGTCTACCCCTCCCGGCCCTGCCTGCTGGTGGGCTTGTCATAGCCAGTGGCGATTGCCGGTCT
TGACAGCTCAGTGAGCTGGAGATACTTGGTCACAGCCAGGCGCTAGCACAGCTCCCTTCTGTTGATGCTGTATTCCCA
TATCAAAAGACACAGGGGACACCCAGAAACGCCACATCCCCCAATCCATCAGTGCCAAACTAGCCAACGGCCCCAGCT
TCTCAGCTCGCTGGATGGCGGAAGCTGCTACTCGTGAGCGCCAGTGCGGGTGCAGACAATCTTCTGTTGGGTGGCATC
ATTCCAGGCCCGAAGCATGAACAGTGCACCTGGCGACAGGGAGCAGCCCCAAATTGTCACCTGCTTCTCTGCCCAGCTT
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TTCATTGCTGTGACAGTGAT GGCGAAAGAGGGTAATAACCAGACACAAACTGCCAAGTTGGGTGGAGAAAGGAGTTTC
TTTAGCTGACAGAATCTCTGAATTTTAAATCACTTAGTAAGCGGCTCAAGCCCAGGAGGGAGCAGAGGGATACGAGCG
GAGTCCCCTGCGCGGGACCATCTGGAATTGGTTTAGCCCAAGTGGAGCCTGACAGCCAGAACTCTGTGTCCCCCGTCT
ANACCACAGCTCCTTTTCCAGAGCATTCCAGTCAGGCTCTCTGGGCTGACTGGGCCAGGGGAGGTTACAGGTACCAGTT
CTTTAAGAAGATCTTTGGGCATATACATTTTTAGCCTGTGTCATTGCCCCAAATGGATTCCTGTTTCAAGTTCACACC
TGCAGATTCTAGGACCTGTGTCCTAGACTTCAGGGAGTCAGCTGTTTCTAGAGTTCCTACCATGGAGTGGGTCTGGAG
GACCTGCCCGGTGGGGGGGCAGAGCCCTGCTCCCTCCGGGTCTTCCTACTCTTCTCTCTGCTCTGACGGGATTTGTTG
ATTCTCTCCATTTTGGTGTCTTTCTCTTTTAGATATTGTATCAATCTTTAGAAAAGGCATAGTCTACTTGTTATAAAT
CGTTAGGATACTGCCTCCCCCAGGGTCTAAAATTACATATTAGAGGGGAAAAGCTGAACACTGAAGTCAGTTCTCAAC
AATTTAGAAGGAAAACCTAGAAAACATTTGGCAGAAAATTACATTTCGATGTTTTTGAATGAATACGAGCAAGCTTTT
ACAACAGTGCTGATCTAAAAATACTTAGCACTTGGCCTGAGATGCCTGGTGAGCATTACAGGCAAGGGGAATCTGGAG
GTAGCCGACCTGAGGACATGGCTTCTGAACCTGTCTTTTGGGAGTGGTATGGAAGGTGGAGCGTTCACCAGTGACCTG
GAAGGCCCAGCACCACCCTCCTTCCCACTCTTCTCATCTTGACAGAGCCTGCCCCAGCGCTGACGTGT CAGGAAAACA
CCCAGGGAACTAGGAAGGCACTTCTGCCTGAGGGGCAGCCTGCCTTGCCCACTCCTGCTCTGCTCGCCTCGGAT CAGC
TGAGCCTTCTGAGCTGGCCTCTCACTGCCTCCCCAAGGCCCCCTGCCTGCCCTGTCAGGAGGCAGAAGGAAGCAGGTG
TGAGGGCAGTGCAAGGAGGGAGCACAACCCCCAGCTCCCGCTCCGGGCTCCGACTTGTGCACAGGCAGAGCCCAGACC
CTGGAGGAAATCCTACCTTTGAATTCAAGAACATTTGGGGAATTTGGAAATCTCTTTGCCCCCAAACCCCCATTCTGT
CCTACCTTTAATCAGGTCCTGCTCAGCAGTGAGAGCAGATGAGCTGAAAAGGCCAAGAGGTTTGGCTCCTGCCCACTG
ATAGCCCCTCTCCCCGCAGTGTTTGTGTGTCAAGTGGCAAAGCTGTTCTTCCTGGTGACCCTGATTATATCCAGTAAC
ACATAGACTGTGCGCATAGGCCTGCTTTGTCTCCTCTATCCTGGGCTTTTGTTTTGCTTTTTAGTTTTGCTTTTAGTT
TTTCTGTCCCTTTTATTTAACGCACCGACTAGACACACAAAGCAGTTGAATTTTTATATATATATCTGTATATTGCAC
AATTATAAACTCATTTTGCTTGTGGCTCCACACACACAAAAAANGACCTGTTAAAATTATACCTGTTGCTTAATTACA
ATATTTCTGATAACCATAGCATAGGACAAGGGAAAATAAAAAANGAAAAAANAGAAAAAAANNCGACAAATCTGTCTG
CTGGTCACTTCTTCTGTCCAAGCAGATTCGTGGTCTTTTCCTCGCTTCTTTCAAGGGCTTTCCTGTGCCAGGTGAAGG
AGGCTCCAGGCAGCACCCAGGTTTTGCACTCTTGTTTCTCCCGTGCTTGTGAAAGAGGTCCCAAGGTTCTGGGTGCAG
GAGCGCTCCCTTGACCTGCTGAAGTCCGGAACGTAGTCGGCACAGCCTGGTCGCCTTCCACCTCTGGGAGCTGGAGTC
CACTGGGGTGGCCTGACTCCCCCAGTCCCCTTCCCGTGACCTGGTCAGGGTGAGCCCATGTGGAGT CAGCCTCGCAGG
CCTCCCTGCCAGTAGGGTCCGAGTGTGTTTCATCCTTCCCACTCTGTCCGAGCCTGGGGGCTGGAGCGGAGACGGGAGG
CCTGGCCTGTCTCGGAACCTGTGAGCTGCACCAGGTAGAACGCCAGGGACCCCAGAAT CATGTGCGTCAGTCCAAGGG
GTCCCCTCCAGGAGTAGTGAAGACTCCAGAAATGTCCCTTTCTTCTCCCCCATCCTACGAGTAATTGCATTTGCTTTT
GTAATTCTTAATGAGCAATATCTGCTAGAGAGTTTAGCTGTAACAGTTCTTTTTGATCATCTTTTTTTAATAATTAGA
AACACCAAAAAAATCCAGAAACTTGTTCTTCCAAAGCAGAGAGCATTATAATCACCAGGGCCAAAAGCTTCCCTCCCT
GCTGTCATTGCTTCTTCTGAGGCCTGAATCCAAAAGAAAAACAGCCATAGGCCCTTTCAGTGGCCGGGCTACCCGTGA
GCCCTTCGGAGGACCAGGGCTGGGGCAGCCTCTGGGCCCACATCCGGGGCCAGCTCCGGCGTGTGTTCAGTGTTAGCA
GTGGGTCATGATGCTCTTTCCCACCCAGCCTGGGATAGGGGCACGAGGAGGCGAGGAGGCCGTTGCCGCTGATGTTTGG
CCGTGAACAGGTGGGTGTCTGCGTGCGTCCACGTGCGTGTTTTCTGACTGACATGAAATCGACGCCCGAGTTAGCCTC
ACCCGGTGACCTCTAGCCCTGCCCGGATGGAGCGGGGCCCACCCGGTTCAGTGTTTCTGGGGAGCTGGACAGTGGAGT
GCAAAAGGCTTGCAGAACTTGAAGCCTGCTCCTTCCCTTGCTACCACGGCCTCCTTTCCGTTTGATTTGTCACTGCTT
CAATCAATAACAGCCGCTCCAGAGTCAGTAGTCAATGAATATATGACCAAATATCACCAGGACTGTTACTCAATGTGT
GCCGAGCCCTTGCCCATGCTGGGCTCCCGTGTATCTGGACACTGTAACGTGTGCTGTGTTTGCTCCCCTTCCCCTTCC
TTCTTTGCCCTTTACTTGTCTTTCTGGGGTTTTTCTGTTTGGGTTTGGTTTGGTTTTTATTTCTCCTTTTGTGTTCCA
AACATGAGGTTCTCTCTACTGGTCCTCTTAACTGTGGTGTTGAGGCTTATATTTGTGTAATTTTTGGCTGGGTGAAAGG
AATTTTGCTAAGTAAATCTCTTCTGTGTTTGAACTGAAGTCTGTATTGTAACTATGTTTAAAGTAATTGTTCCAGAGA
CAAATATTTCTAGACACTTTTTCTTTACAAACAAAAGCATTCGCGAGGGAGGGGGATGGTGACT GAGATGAGAGGGGAG
AGCTGAACAGATGACCCCTGCCCAGATCAGCCAGAAGCCACCCAAAGCAGTGGAGCCCAGGAGTCCCACTCCAAGCCA
GCAAGCCGAATAGCTGATGTGTTGCCACTTTCCAAGT CACTGCAAAACCAGGTTTTGTTCCGCCCAGTGGATTCTTGT
TTTGCTTCCCCTCCCCCCGAGATTATTACCACCATCCCGTGCTTTTAAGGAAAGGCAAGATTGATGTTTCCTTGAGGG
GAGCCAGGAGGGGATGTGTGTGTGCAGAGCTGAAGAGCTGGGGAGAATGGGGCTGGGCCCACCCAAGCAGGAGGCT GG
GACGCTCTGCTGTGGGCACAGGTCAGGCTAATGTTGGCAGATGCAGCTCTTCCTGGACAGGCCAGGTGGTGGGCATTC
TCTCTCCAAGGTGTGCCCCGTGGGCATTACTGTTTAAGACACTTCCGTCACATCCCACCCCATCCTCCAGGGCTCAAC
ACTGTGACATCTCTATTCCCCACCCTCCCCTTCCCAGGGCAATAAAATGACCATGGAGGGGGCTTGCACTCTCTTGGC
TGTCACCCGATCGCCAGCAAAACTTAGATGTGAGAAAACCCCTTCCCATTCCATGGCGAAAACATCTCCTTAGAAAAG
CCATTACCCTCATTAGGCATGGTTTTGGGCTCCCAAAACACCTGACAGCCCCTCCCTCCTCTGAGAGGCGGAGAGTGC
TGACTGTAGTGACCATTGCATGCCGGGTGCAGCATCTGCAAGAGCTAGGCAGGGTGTCTGCCCCCTCCTGAGTTGAAG
TCATGCTCCCCTGTGCCAGCCCAGAGGCCGAGAGCTATGGACAGCATTGCCAGTAACACAGGCCACCCTGTGCAGAAG
GGAGCTGGCTCCAGCCTGGAAACCTGTCTGAGGTTGGGAGAGGTGCACTTGGGGCACAGGGAGAGGCCGGGACACACT
TAGCTGGAGATGTCTCTAAAAGCCCTGTATCGTATTCACCTTCAGTTTTTGTGTTTTGGGACAATTACTTTAGAAAAT
AAGTAGGTCGTTTTAAAAACAAAAATTATTGATTGCTTTTTTGTAGTGTTCAGAAAAAAGGTTCTTTGTGTATAGCCA
AATGACTGAAAGCACTGATATATTTAAAAACAAANAGGCAATTTATTAAGGAAATTTGTACCATTTCAGTAAACCTGTC
TGAATGTACCTGTATACGTTTCAAAAACACCCCCCCCCCACTGAATCCCTGTAACCTATTTATTATATAAAGAGTTTG
CCTTATAAATTTACATAAAAATGTCCGTTTGTGTCTTTTGTTGTAAAAATCAAGTGATTTTTTCATAAGGTTCTTTTA
CTATTGGAAAAGATGGGCAGCACGCAGTTTTATTTTATTTTTGTAAGTTTTTTAATACATGTGAAAGCAAAGAATACT
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CAGCATGCCTTTCTAAGTGACGCGTTTGCACCTTTTGTTGGGAAGTACTGTATCCTGTGCTGTTAGCATTCTCGATAA
ATCTCTCTGTGAAAGTGA

SEQ ID NO: 31 >NM_001369392.2 MECP2 [organism=Homo sapiens]| [ GenelD=4204]
[transcript=5]

GCGCGCGCTCCCTCCTCTCGGAGAGAGGGCTGTGGTAAAAGCCGTCCGGAARAATGGCCGCCGCCGCCGLLCGCLGLGLL
GAGCGGAGGAGGAGGAGGAGGCGAGGAGGAGAGACTGCTCCATAAAAATACAGACT CACCAGTTCCTGCTTTGATGTG
ACATGTGACTCCCCAGAATACACCTTGCTTCTGTAGACCAGCTCCAACAGGATTCCATGGTAGCTGGGATGTTAGGGC
TCAGCACTGAGCTAGCCTCTCCTTGCTAGAAGCTTACGGTCGAAGGT CTCCAGCCATCAGAAGAAGCACGTGGAGCGC
TGCGTCCGTGTTGTGGTTATTCATCCAGCATGTGTTGAGGAAGAAAAGT CAGAAGACCAGGACCTCCAGGGCCTCAAG
GACAAACCCCTCAAGTTTAAAANAGGT GAAGAAAGATAAGAAAGAAGAGAAAGAGGGCAAGCATGAGCCCGTGCAGCCA
TCAGCCCACCACTCTGCTGAGCCCGCAGAGGCAGGCAAAGCAGAGACAT CAGAAGGGTCAGGCTCCGCCCCGGCTGTG
CCGGAAGCTTCTGCCTCCCCCAAACAGCGGCGCTCCATCATCCGTGACCGGGGACCCATGTATGATGACCCCACCCTG
CCTGAAGGCTGGACACGGAAGCTTAAGCAAAGGAAAT CTGGCCGCTCTGCTGGGAAGTATGATGTGTATTTGAT CAAT
CCCCAGGGAAAAGCCTTTCGCTCTAAAGTGGAGTTGATTGCGTACTTCGAAAAGGTAGGCGACACATCCCTGGACCCT
AATGATTTTGACTTCACGGTAACT GGGAGAGGGAGCCCCTCCCGGCGAGAGCAGAAACCACCTAAGAAGCCCAAATCT
CCCAAAGCTCCAGGAACTGGCAGAGGCCGGGGACGCCCCAAAGGGAGCGGCACCACGAGACCCAAGGCGGCCACGTCA
GAGGGTGTGCAGGTGAAAAGGGTCCTGGAGAAAAGTCCTGGGAAGCTCCTTGTCAAGATGCCTTTTCAAACTTCGCCA
GGGGGCAAGGCTGAGGGGGGTGGGGCCACCACATCCACCCAGGTCATGCGTGATCAAACGCCCCGGCAGGAAGCGAAAA
GCTGAGGCCGACCCTCAGGCCATTCCCAAGAAACGGGGCCGAAAGCCGGGGAGTGTGGTGGCAGCCGCTGCCGCCGAG
GCCAAANAGAAAGCCGTGAAGGAGTCTTCTATCCGAT CTGTGCAGGAGACCGTACTCCCCATCAAGAAGCGCAAGACC
CGGGAGACGGTCAGCATCGAGGTCAAGCGAAGTGGTGAAGCCCCTGCTGGTGTCCACCCTCGGTGAGAAGAGCGGGAAA
GGACTGAAGACCTGTAAGAGCCCTGGGCGGAAAAGCAAGGAGAGCAGCCCCAAGGGGCGCAGCAGCAGCGCCTCCTCA
CCCCCCAAGAAGGAGCACCACCACCATCACCACCACTCAGAGTCCCCAAAGGCCCCCGTGCCACTGCTCCCACCCCTG
CCCCCACCTCCACCTGAGCCCGAGAGCTCCGAGGACCCCACCAGCCCCCCTGAGCCCCAGGACTTGAGCAGCAGCGTC
TGCAAAGAGGAGAAGATGCCCAGAGGAGGCTCACTGGAGAGCGACGGCTGCCCCAAGGAGCCAGCTAAGACTCAGCCC
GCGGTTGCCACCGCCGCCACGGCCGCAGAAAAGTACAAACACCGAGGGGAGGGAGAGCGCAAAGACATTGTTTCATCC
TCCATGCCAAGGCCAAACAGAGAGGAGCCTGTGCGACAGCCGGACGCCCGTGACCCGAGAGAGTTAGCTGACTTTACACG
GAGCGGATTGCAAAGCAAACCAACAAGAATAAAGGCAGCTGTTGTCTCTTCTCCTTATGGGTAGGGCTCTGACAAAGC
TTCCCGATTAACTGAAATAAAAAATATTTTTTTTTCTTTCAGTAAACTTAGAGTTTCGTGGCTTCAGGGTGGGAGTAG
TTGGAGCATTGGGGATGTTTTTCTTACCGACAAGCACAGTCAGGTTGAAGACCTAACCAGGGCCAGAAGTAGCTTTGC
ACTTTTCTAAACTAGGCTCCTTCAACAAGGCTTGCTGCAGATACTACTGACCAGACAAGCTGTTGACCAGGCACCTCC
CCTCCCGCCCAAACCTTTCCCCCATGTGGTCGTTAGAGACAGAGCGACAGAGCAGTTGAGAGGACACTCCCGTTTTCG
GTGCCATCAGTGCCCCGTCTACAGCTCCCCCAGCTCCCCCCACCTCCCCCACTCCCAACCACGTTGGGACAGGGAGGT
GTGAGGCAGGAGAGACAGTTGGATTCTTTAGAGAAGATGGATATGACCAGTGGCTATGGCCTGTGCGATCCCACCCGT
GGTGGCTCAAGTCTGGCCCCACACCAGCCCCAATCCAAANACTGGCAAGGACGCTTCACAGGACAGGAAAGTGGCACCT
GTCTGCTCCAGCTCTGGCATGGCTAGCGAGGGGGGAGTCCCTTGAACTACTGGGTGTAGACTGGCCTGAACCACAGGAG
AGGATGGCCCAGGGTGAGGTGGCATGGTCCATTCTCAAGGGACGTCCTCCAACGGGTGGCGCTAGAGGCCATGGAGGC
AGTAGGACAAGGTGCAGGCAGGCTGGCCTGGGGTCAGGCCGGGCAGAGCACAGCGGGGTGAGAGGGATTCCTAATCAC
TCAGAGCAGTCTGTGACTTAGT GGACAGGGGAGGGGGCAAAGGGGGAGGAGAAGAAAATGTTCTTCCAGTTACTTTCC
AATTCTCCTTTAGGGACAGCTTAGAATTATTTGCACTATTGAGTCTTCATGTTCCCACTTCAAAACAAACAGATGCTC
TGAGAGCAAACTGGCTTGAATTGGTGACATTTAGTCCCTCAAGCCACCAGATGTGACAGTGTTGAGAACTACCTGGAT
TTGTATATATACCTGCGCTTGTTTTAAAGTGGGCTCAGCACATAGGGTTCCCACGAAGCTCCGAAACTCTAAGTGTTT
GCTGCAATTTTATAAGGACTTCCTGATTGGTTTCTCTTCTCCCCTTCCATTTCTGCCTTTTGTTCATTTCATCCTTTC
ACTTCTTTCCCTTCCTCCATCCTCCTCCTTCCTAGTTCATCCCTTCTCTTCCAGGCAGCCGCGGTGCCCAACCACACT
TGTCGGCTCCAGTCCCCAGAACTCTGCCTGCCCTTTGTCCTCCTGCTGCCAGTACCAGCCCCACCCTGTTTTGAGCCC
TGAGGAGGCCTTGGGCTCTGCTGAGTCCGACCTGGCCTGTCTGTGAAGAGCAAGAGAGCAGCAAGGTCTTGCTCTCCT
AGGTAGCCCCCTCTTCCCTGGTAAGAAAAAGCAAAAGGCATTTCCCACCCTGAACAACGAGCCTTTTCACCCTTCTAC
TCTAGAGAAGTGGACTGGAGGAGCTGGGCCCGATTTGGTAGTTGAGCGAAAGCACAGAGGCCTCCTGTGGCCTGCCAGT
CATCGAGTGGCCCAACAGGGGCTCCATGCCAGCCGACCTTGACCTCACTCAGAAGT CCAGAGTCTAGCGTAGTGCAGC
AGGGCAGTAGCGGTACCAATGCAGAACTCCCAAGACCCGAGCTGGGACCAGTACCTGGGTCCCCAGCCCTTCCTCTGL
TCCCCCTTTTCCCTCGGAGTTCTTCTTGAATGGCAATGTTTTGCTTTTGCTCGATGCAGACAGGGGGCCAGAACACCA
CACATTTCACTGTCTGTCTGGTCCATAGCTGTGGTGTAGGGGCTTAGAGGCATGGGCTTGCTGTGGGTTTTTAATTGA
TCAGTTTTCATGTGGGATCCCATCTTTTTAACCTCTGTTCAGGAAGTCCTTATCTAGCTGCATATCTTCATCATATTG
GTATATCCTTTTCTGTGTTTACAGAGATGTCTCTTATATCTAAATCTGTCCAACTGAGAAGTACCTTATCAAAGTAGC
AAATGAGACAGCAGTCTTATGCTTCCAGAAACACCCACAGGCATGTCCCATGTGAGCTGCTGCCATGAACTGTCAAGT
GTGTGTTGTCTTGTGTATTTCAGTTATTGTCCCTGGCTTCCTTACTATGGTGTAATCATGCGAAGCGAGTGAAACATCATA
GAAACTGTCTAGCACTTCCTTGCCAGTCTTTAGTGATCAGGAACCATAGTTGACAGTTCCAATCAGTAGCTTAAGAAA
AAACCGTGTTTGTCTCTTCTGGAATGGTTAGAAGTGAGGGAGTTTGCCCCGTTCTGTTTGTAGAGTCTCATAGTTGGA

111



10

15

20

25

30

35

40

45

50

55

60

WO 2023/049707 PCT/US2022/076723

CTTTCTAGCATATATGTGTCCATTTCCTTATGCTGTAAAAGCAAGTCCTGCAACCAAACTCCCATCAGCCCAATCCCT
GATCCCTGATCCCTTCCACCTGCTCTGCTGATGACCCCCCCAGCTTCACTTCTGACTCTTCCCCAGGAAGGGAAGGGG
GGTCAGAAGAGAGGGTGAGT CCTCCAGAACTCTTCCTCCAAGGACAGAAGGCTCCTGCCCCCATAGTGGCCTCGAACT
CCTGGCACTACCAAAGGACACTTATCCACGAGAGCGCAGCATCCGACCAGGTTGTCACTGAGAAGATGTTTATTTTGG
TCAGTTGGGTTTTTATGTATTATACTTAGTCAAATGTAATGTGGCTTCTGGAATCATTGTCCAGAGCTGCTTCCCCGT
CACCTGGGCGTCATCTGGTCCTGGTAAGAGGAGTGCGTGGCCCACCAGGCCCCCCTGTCACCCATGACAGTTCATTCA
GGGCCGATGGGGCAGTCGTGGTTGGGAACACAGCATTTCAAGCGTCACTTTATTTCATTCGGGCCCCACCTGCAGCTC
CCTCAAAGAGGCAGTTGCCCAGCCTCTTTCCCTTCCAGTTTATTCCAGAGCTGCCAGTGGGGCCTGAGGCTCCTTAGG
GTTTTCTCTCTATTTCCCCCTTTCTTCCTCATTCCCTCGTCTTTCCCAAAGGCATCACGAGTCAGTCGCCTTTCAGCA
GGCAGCCTTGGCGGTTTATCGCCCTGGCAGGCAGGGGCCCTGCAGCTCTCATGCTGCCCCTGCCTTGGGGTCAGGTTG
ACAGGAGGTTGGAGGGAAAGCCTTAAGCTGCAGGATTCTCACCAGCTGTGTCCGGCCCAGTTTTGGGGTGTGACCTCA
ATTTCAATTTTGTCTGTACTTGAACATTATGAAGATGGGGGCCTCTTTCAGTGAATTTGTGAACAGCAGAATTGACCG
ACAGCTTTCCAGTACCCATGGGGCTAGGTCATTAAGGCCACATCCACAGTCTCCCCCACCCTTGTTCCAGTTGTTAGT
TACTACCTCCTCTCCTGACAATACTGTATGTCGTCGAGCTCCCCCCAGGTCTACCCCTCCCGGCCCTGCCTGCTGGTG
GGCTTGTCATAGCCAGTGGGATTGCCGGTCTTGACAGCTCAGTGAGCTGGAGATACTTGGTCACAGCCAGGCGCTAGC
ACAGCTCCCTTCTGTTGATGCTGTATTCCCATATCAAAAGACACAGGGGACACCCAGAAACGCCACATCCCCCAATCC
ATCAGTGCCAAACTAGCCAACGGCCCCAGCTTCTCAGCTCGCTGGATGGCGGAAGCTGCTACTCGTGAGCGCCAGTGC
GGGTGCAGACAATCTTCTGTTGGGTGGCATCATTCCAGGCCCGAAGCATGAACAGTGCACCTGGGACAGGGAGCAGCC
CCAAATTGTCACCTGCTTCTCTGCCCAGCTTTTCATTGCTGTGACAGTGATGGCGAAAGAGGGTAATAACCAGACACA
ANCTGCCAAGTTGGGTGGAGAAAGGAGTTTCTTTAGCTGACAGAATCTCTGAATTTTAAATCACTTAGTAAGCGGCTC
ANGCCCAGGAGGGAGCAGAGGGATACGAGCGGAGTCCCCTGCGCGGGACCATCTGGAATTGGTTTAGCCCAAGTGGAG
CCTGACAGCCAGAACTCTGTGTCCCCCGTCTAACCACAGCTCCTTTTCCAGAGCATTCCAGTCAGGCTCTCTGGGCTG
ACTGGGCCAGGGGAGGTTACAGGTACCAGTTCTTTAAGAAGAT CTTTGGGCATATACATTTTTAGCCTGTGTCATTGC
CCCAAATGGATTCCTGTTTCAAGTTCACACCTGCAGATTCTAGGACCTGTGTCCTAGACTTCAGGGAGTCAGCTGTTT
CTAGAGTTCCTACCATGGAGTGGGTCTGGAGGACCTGCCCGGTGGGGGGGCAGAGCCCTGCTCCCTCCGGGTCTTCCT
ACTCTTCTCTCTGCTCTGACGGGATTTGTTGATTCTCTCCATTTTGGTGTCTTTCTCTTTTAGATATTGTATCAATCT
TTAGAAAAGGCATAGTCTACTTGTTATAAATCGTTAGGATACTGCCTCCCCCAGGGTCTAAAATTACATATTAGAGGG
GAAAAGCTGAACACTGAAGT CAGTTCTCAACAATTTAGAAGGAAAACCTAGAAAACATTTGGCAGAAAATTACATTTC
GATGTTTTTGAATGAATACGAGCAAGCTTTTACAACAGTGCTGATCTAAAAATACTTAGCACTTGGCCTGAGATGCCT
GGTGAGCATTACAGGCAAGGGGAATCTGGAGGTAGCCGACCTGAGGACATGGCTTCTGAACCTGTCTTTTGGGAGT GG
TATGGAAGGTGGAGCGTTCACCAGTGACCTGGAAGGCCCAGCACCACCCTCCTTCCCACTCTTCTCATCTTGACAGAG
CCTGCCCCAGCGCTGACGTGTCAGGAAAACACCCAGGGAACTAGGAAGGCACTTCTGCCTGAGGGGCAGCCTGCCTTG
CCCACTCCTGCTCTGCTCGCCTCGGATCAGCTGAGCCTTCTGAGCTGGCCTCTCACTGCCTCCCCAAGGCCCCCTGCC
TGCCCTGTCAGGAGGCAGAAGCGAAGCAGGTGTGAGGGCAGTGCAAGGAGGGAGCACAACCCCCAGCTCCCGCTCCGGG
CTCCGACTTGTGCACAGGCAGAGCCCAGACCCTGGAGGAAATCCTACCTTTGAATTCAAGAACATTTGGGGAATTT GG
AAATCTCTTTGCCCCCAAACCCCCATTCTGTCCTACCTTTAATCAGGTCCTGCTCAGCAGTGAGAGCAGATGAGGTGA
AANAGGCCAAGAGGTTTGGCTCCTGCCCACTGATAGCCCCTCTCCCCGCAGTGTTTGTGTGTCAAGTGGCAAAGCTGTT
CTTCCTGGTGACCCTGATTATATCCAGTAACACATAGACTGTGCGCATAGGCCTGCTTTGTCTCCTCTATCCTGGGCT
TTTGTTTTGCTTTTTAGTTTTGCTTTTAGTTTTTCTGTCCCTTTTATTTAACGCACCGACTAGACACACAAAGCAGTT
GAATTTTTATATATATATCTGTATATTGCACAATTATAAACTCATTTTGCTTGTGGCTCCACACACACAAAAAANGAC
CTGTTAAAATTATACCTGTTGCTTAATTACAATATTTCTGATAACCATAGCATAGGCGACAAGGGAAAATAAAANAAGAA
AAAAAAGAAAAAAANAACGACAAATCTGTCTGCTGGTCACTTCTTCTGTCCAAGCAGATTCGTGGTCTTTTCCTCGCTT
CTTTCAAGGGCTTTCCTGTGCCAGGTGAAGGAGGCTCCAGGCAGCACCCAGGTTTTGCACTCTTGTTTCTCCCGTGCT
TGTGAAAGAGGTCCCAAGGTTCTGGGTGCAGGAGCGCTCCCTTGACCTGCTGAAGT CCGGAACGTAGTCGGCACAGCC
TGGTCGCCTTCCACCTCTGGGAGCTGGAGTCCACTGGGGTGGCCTGACTCCCCCAGTCCCCTTCCCGTGACCTGGTCA
GGGTGAGCCCATGTGGAGTCAGCCTCGCAGGCCTCCCTGCCAGTAGGGTCCCGAGTGTGTTTCATCCTTCCCACTCTGT
CGAGCCTGGGGGCTGCGAGCGGAGACGGGAGGCCTGGCCTGTCTCGGAACCTGTGAGCTGCACCAGGTAGAACGCCAGG
GACCCCAGAATCATGTGCGT CAGTCCAAGGGGTCCCCTCCAGGAGTAGTGAAGACTCCAGAAATGTCCCTTTCTTCTC
CCCCATCCTACGAGTAATTGCATTTGCTTTTGTAATTCTTAATGAGCAATATCTGCTAGAGAGTTTAGCTGTAACAGT
TCTTTTTGATCATCTTTTTTTAATAATTAGAAACACCAAAAAAAT CCAGAAACTTGTTCTTCCAAAGCAGAGAGCATT
ATAATCACCAGGGCCAAAAGCTTCCCTCCCTGCTGTCATTGCTTCTTCTGAGGCCTGAAT CCAAAAGAAARANACAGCCA
TAGGCCCTTTCAGTGGCCGGGCTACCCGTGAGCCCTTCGGAGGACCAGGGCTGGGGCAGCCTCTGGGCCCACATCCGG
GGCCAGCTCCGGCGTGTGTTCAGTGTTAGCAGTGGGTCATGATGCTCTTTCCCACCCAGCCTGGCGATAGGGGCAGAGG
AGGCGAGGAGGCCGTTGCCGCTGATGTTTGGCCGTGAACAGGTGGGTGTCTGCGTGCGTCCACGTGCGTGTTTTCTGA
CTGACATGAAATCGACGCCCGAGTTAGCCTCACCCGGTGACCTCTAGCCCTGCCCGGATGGAGCGGGGCCCACCCGGT
TCAGTGTTTCTGGGGAGCTGGACAGTGGAGTGCAAAAGGCTTGCAGAACTTGAAGCCTGCTCCTTCCCTTGCTACCAC
GGCCTCCTTTCCGTTTGATTTGTCACTGCTTCAATCAATAACAGCCGCTCCAGAGT CAGTAGTCAATGAATATATGAC
CAAATATCACCAGGACTGTTACTCAATGTGTGCCGAGCCCTTGCCCATGCTGGGCTCCCGTGTATCTGGACACTGTAA
CGTGTGCTGTGTTTGCTCCCCTTCCCCTTCCTTCTTTGCCCTTTACTTGTCTTTCTGGGGTTTTTCTGTTTGGGTTTG
GITTTGGTTTTTATTTCTCCTTTTGTGTTCCAAACATGAGGTTCTCTCTACTGGTCCTCTTAACTGTGGTGTTGAGGCT
TATATTTGTGTAATTTTTGGTGGGTGAAAGGAATTTTGCTAAGTAAATCTCTTCTGTGTTTGAACTGAAGTCTGTATT
GTAACTATGTTTAAAGTAATTGTTCCAGAGACAAATATTTCTAGACACTTTTTCTTTACAAACAAAAGCATTCGGAGG
GAGGGGGATGGTGACTGAGATGAGAGGGGAGAGCTGAACAGAT GACCCCTGCCCAGATCAGCCAGAAGCCACCCAAAG
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CAGTGGAGCCCAGGAGTCCCACTCCAAGCCAGCAAGCCGAATAGCTGATGTGTTGCCACTTTCCAAGTCACTGCAAAA
CCAGGTTTTGTTCCGCCCAGTGGATTCTTGTTTTGCTTCCCCTCCCCCCGAGATTATTACCACCATCCCGTGCTTTTA
AGGAAAGGCAAGATTGATGTTTCCTTGAGGGGAGCCAGCAGGGGATGTGTGTGTGCAGAGCTGAAGAGCT GGGGAGAA
TGGGGCTGGGCCCACCCAAGCAGGAGGCTGGGACGCTCTGCTGTGGGCACAGGTCAGGCTAATGTTGGCAGATGCAGC
TCTTCCTGGACAGGCCAGGTGGTGGGCATTCTCTCTCCAAGGTGTGCCCCGTGGGCATTACTGTTTAAGACACTTCCG
TCACATCCCACCCCATCCTCCAGGGCTCAACACTGTGACATCTCTATTCCCCACCCTCCCCTTCCCAGGGCAATAAAA
TGACCATGGAGGGGGCTTGCACTCTCTTGGCTGTCACCCGATCGCCAGCAAAACTTAGATGTGAGAAAACCCCTTCCC
ATTCCATGGCGAAAACATCTCCTTAGAAAAGCCATTACCCTCATTAGGCATGGTTTTGGGCTCCCAAAACACCTGACA
GCCCCTCCCTCCTCTGAGAGGCGGAGAGTGCTGACTGTAGTGACCATTGCATGCCGGGTGCAGCAT CTGGAAGAGCTA
GGCAGGGTGTCTGCCCCCTCCTGAGTTGAAGTCATGCTCCCCTGTGCCAGCCCAGAGGCCGAGAGCTATGGACAGCAT
TGCCAGTAACACAGGCCACCCTGTGCAGAAGGGAGCTGGCTCCAGCCTGGAAACCTGTCTGAGGTTGGGAGAGGTGCA
CTTGGGGCACAGGGAGAGGCCGGGACACACTTAGCTGGAGATGTCTCTAAAAGCCCTGTATCGTATTCACCTTCAGTT
TTTGTGTTTTGGGACAATTACTTTAGAAAATAAGTAGGT CGTTTTAAAAACAAAAATTATTGATTGCTTTTTTGTAGT
GTTCAGAAAAANAGGTTCTTTGTGTATAGCCAAATGACTGAAAGCACTGATATATTTAAAAACAAAAGGCAATTTATTA
AGGAAATTTGTACCATTTCAGTAAACCTGTCTGAATGTACCTGTATACGTTTCAAAAACACCCCCCCCCCACTGAATC
CCTGTAACCTATTTATTATATAAAGAGTTTGCCTTATAAATTTACATAAAAATGTCCGTTTGTGTCTTTTGTTGTAAA
AATCAAGTGATTTTTTCATAAGGTTCTTTTACTATTGGAAAAGAT GGGCAGCACGCAGTTTTATTTTATTTTTGTAAG
TTTTTTAATACATGTGAAAGCAAAGAATACTCAGCATGCCTTTCTAAGTGACGCGTTTGCACCTTTTGTTGGGAAGTA
CTGTATCCTGTGCTGTTAGCATTCTCGATAAATCTCTCTGTGAAAGTGA

SEQ ID NO: 32>NM_001369391.2 MECP2 [organism=Homo sapiens]| [ GenelD=4204]
[transcript=4]

GCGCGCGCTCCCTCCTCTCGGAGAGAGGGCTGTGGTAAAAGCCGTCCGGAARAATGGCCGCCGCCGCCGLLCGCLGLGLL
GAGCGGAGGAGGAGGAGGAGGCGAGGAGGAGAGACTGCTCCATAAAAATACAGACT CACCAGTTCCTGCTTTGATGTG
ACATGTGACTCCCCAGAATACACCTTGCTTCTGTAGACCAGCTCCAACAGGATTCCATGGTAGCTGGGATGTTAGGGC
TCAGGACCCAGGAGGGAGAAGCAGCTGCCAGGGCGAAGTCTCTTCGTAGGCGGAGGT CAGGAGTCCAAGAGGAGTGAGC
AGAGTCACAGAAGCCTCTTAAAGCCTCTTCTTCCCCCATCCCATCAACACATCTGCTGCCCAAGAACTCCTTTGTGAT
TGAATTTAACCAGAGTTGATTTCTGTTGCTTGAAACTCAGGACCTTGATGCAGTGTGCAGGCTCTGGGCAAGGAAATT
CATAAANGAAGAGATACAGATGGCCAATGAAGATAGGAAAAGAGTTCTGCCTGCTGGTAATCAAAGAGATGCAAACGA
GAACAAAAATGATGCCTTTTCACCTACCAAATTTGTCAAGATTAAAANAGAAAGCAAAGAGCCAGCGTCAGCTGATGTT
CATACCTGCACCTGCTCGGTAGCTTGCTAATGTTCTGCCTGCTCCACACGCCAGGCCAGCCTCCACGGCGCAGCCAGG
GAAGAAAAGTCAGAAGACCAGGACCTCCAGGGCCTCAAGGACAAACCCCTCAAGTTTAAAAAGGT GAAGAAAGATAAG
ANAGAAGAGAAAGAGGGCAAGCATGAGCCCGTGCAGCCATCAGCCCACCACTCTGCTGAGCCCGCAGAGGCAGGCAAA
GCAGAGACATCAGAAGGGTCAGGCTCCGCCCCGGCTGTGCCGGAAGCTTCTGCCTCCCCCAAACAGCGGCGCTCCATC
ATCCGTGACCGGGGACCCATGTATGATGACCCCACCCTGCCTGAAGGCTGGACACGGAAGCTTAAGCAAAGGAAATCT
GGCCGCTCTGCTGGGAAGTATGATGTGTATTTGAT CAATCCCCAGGGAAAAGCCTTTCGCTCTAAAGTGGAGTTGATT
GCGTACTTCGAAAAGGTAGGCGACACATCCCTGGACCCTAATGATTTTGACTTCACGGTAACTGGGAGAGGGAGCCCC
TCCCGGCGAGAGCAGAAACCACCTAAGAAGCCCAAATCTCCCAAAGCTCCAGGAACTGGCAGAGGCCGGGGACGLCCCC
ANAGGGAGCGGCACCACGAGACCCAAGGCGGCCACGTCAGAGGGTGTGCAGGTGAAAAGGGTCCTGCGAGAAAAGTCCT
GGGAAGCTCCTTGTCAAGATGCCTTTTCAAACTTCGCCAGGGGGCAAGGCTCGAGGGGGGTGGGGCCACCACATCCACC
CAGGTCATGGTGATCAAACGCCCCGGCAGGAAGCGAAAAGCTGAGGCCGACCCTCAGGCCATTCCCAAGAAACGGGGL
CGAAAGCCGGGGAGTGTGGT GGCAGCCGCTGCCGCCGAGGCCAAAAAGAAAGCCGTGAAGGAGTCTTCTATCCGATCT
GTGCAGGAGACCGTACTCCCCATCAAGAAGCGCAAGACCCGGGAGACGGTCAGCATCGAGGTCAAGGAAGTGGTGAAG
CCCCTGCTGGTGTCCACCCTCGGTGAGAAGAGCGGGAAAGGACTGAAGACCTGTAAGAGCCCTGGGCGGAAAAGCAAG
GAGAGCAGCCCCAAGGGGCGCAGCAGCAGCGCCTCCTCACCCCCCAAGAAGGAGCACCACCACCATCACCACCACTCA
GAGTCCCCAAAGGCCCCCGTGCCACTGCTCCCACCCCTGCCCCCACCTCCACCTGAGCCCGAGAGCTCCGAGGALCCCC
ACCAGCCCCCCTGAGCCCCAGGACTTGAGCAGCAGCGTCTGCAAAGAGGAGAAGAT GCCCAGAGGAGGCTCACTGGAG
AGCGACGGCTGCCCCAAGGAGCCAGCTAAGACTCAGCCCGCGGTTGCCACCGCCGCCACGGCCGCAGAAAAGTACAAA
CACCGAGGGGAGGGAGAGCGCAAAGACATTGTTTCATCCTCCATGCCAAGGCCAAACAGAGAGGAGCCTGTGGACAGC
CGGACGCCCGTGACCGAGAGAGTTAGCTGACTTTACACGGAGCGGATTGCAAAGCAAACCAACAAGAATAAAGGCAGC
TGTTGTCTCTTCTCCTTATGGGTAGGGCTCTGACAAAGCTTCCCGATTAACTGAAATAAAAAATATTTTTTTTTCTTT
CAGTAAACTTAGAGTTTCGTGGCTTCAGGGTGGGAGTAGTTGGAGCATTGGGCGATGTTTTTCTTACCGACAAGCACAG
TCAGGTTGAAGACCTAACCAGGGCCAGAAGTAGCTTTGCACTTTTCTAAACTAGGCTCCTTCAACAAGGCTTGCTGCA
GATACTACTGACCAGACAAGCTGTTGACCAGGCACCTCCCCTCCCGCCCAAACCTTTCCCCCATGTGGTCGTTAGAGA
CAGAGCGACAGAGCAGTTGAGAGGACACTCCCGTTTTCGGTGCCATCAGTGCCCCGTCTACAGCTCCCCCAGCTCCCC
CCACCTCCCCCACTCCCAACCACGTTGGGACAGGGAGGTGTGAGGCAGCGAGAGACAGTTGGATTCTTTAGAGAAGATG
GATATGACCAGTGGCTATGGCCTGTGCGATCCCACCCGTGGTGGCTCAAGTCTGGCCCCACACCAGCCCCAATCCAAA
ACTGGCAAGGACGCTTCACAGGACAGGAAAGTGGCACCTGTCTGCTCCAGCTCTGGCATGGCTAGGAGGGGGGAGTCC
CTTGAACTACTGGGTGTAGACTGGCCTGAACCACAGGAGAGGATGGCCCAGGGTGAGGTGGCATGGTCCATTCTCAAG
GGACGTCCTCCAACGGGTGGCGCTAGAGGCCATGCGAGGCAGTAGGACAAGGTGCAGGCAGGCTGGCCTGGGGTCAGGL
CGGGCAGAGCACAGCGGGGT GAGAGGGATTCCTAATCACTCAGAGCAGTCTGTGACTTAGTGGACAGGGGAGGGGGCA
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ANGGGGGAGGAGAAGAAAATGTTCTTCCAGTTACTTTCCAATTCTCCTTTAGGGACAGCTTAGAATTATTTGCACTAT
TGAGTCTTCATGTTCCCACTTCAAAACAAACAGATGCTCTGAGAGCAAACTGGCTTGAATTGGTGACATTTAGTCCCT
CAAGCCACCAGATGTGACAGTGTTGAGAACTACCTGGATTTGTATATATACCTGCGCTTGTTTTAAAGTGGGCTCAGC
ACATAGGGTTCCCACGAAGCTCCGAAACTCTAAGTGTTTGCTGCAATTTTATAAGGACTTCCTGATTGGTTTCTCTTC
TCCCCTTCCATTTCTGCCTTTTGTTCATTTCATCCTTTCACTTCTTTCCCTTCCTCCATCCTCCTCCTTCCTAGTTCA
TCCCTTCTCTTCCAGGCAGCCGCGGTGCCCAACCACACTTGTCGGCTCCAGTCCCCAGAACTCTGCCTGCCCTTTGTC
CTCCTGCTGCCAGTACCAGCCCCACCCTGTTTTGAGCCCTGAGCGAGGCCTTGGGCTCTGCTGAGTCCGACCTGGCCTG
TCTGTGAAGAGCAAGAGAGCAGCAAGGTCTTGCTCTCCTAGGTAGCCCCCTCTTCCCTGGTAAGAAAAAGCAAAAGGC
ATTTCCCACCCTGAACAACGAGCCTTTTCACCCTTCTACTCTAGAGAAGTGGACTGGAGGAGCTGGGCCCGATTTGGT
AGTTGAGGAAAGCACAGAGGCCTCCTGTGGCCTGCCAGTCATCGAGTGGCCCAACAGGGGCTCCATGCCAGCCGACCT
TGACCTCACTCAGAAGTCCAGAGTCTAGCGTAGTGCAGCAGGGCAGTAGCGGTACCAATGCAGAACTCCCAAGACCCG
AGCTGGGACCAGTACCTGGGTCCCCAGCCCTTCCTCTGCTCCCCCTTTTCCCTCGGAGTTCTTCTTGAATGGCAATGT
TTTGCTTTTGCTCGATGCAGACAGGGGGCCAGAACACCACACATTTCACTGTCTGTCTGGTCCATAGCTGTGGTGTAG
GGGCTTAGAGGCATGGGCTTGCTGTGGGTTTTTAATTGATCAGTTTTCATGTGGGATCCCATCTTTTTAACCTCTGTT
CAGGAAGTCCTTATCTAGCTGCATATCTTCATCATATTGGTATATCCTTTTCTGTGTTTACAGAGATGTCTCTTATAT
CTAAATCTGTCCAACTGAGAAGTACCTTATCAAAGTAGCAAATGAGACAGCAGTCTTATGCTTCCAGAAACACCCACA
GGCATGTCCCATGTGAGCTGCTGCCATGAACTGTCAAGTGTGTGTTGTCTTGTGTATTTCAGTTATTGTCCCTGGCTT
CCTTACTATGGTGTAATCATGAAGGAGTGAAACATCATAGAAACTGTCTAGCACTTCCTTGCCAGTCTTTAGTGATCA
GGAACCATAGTTGACAGTTCCAATCAGTAGCTTAAGAAAAAACCGTGTTTGTCTCTTCTGGAATGGTTAGAAGTGAGG
GAGTTTGCCCCGTTCTGTTTGTAGAGTCTCATAGTTGGACTTTCTAGCATATATGTGTCCATTTCCTTATGCTGTAAA
AGCAAGTCCTGCAACCAAACTCCCATCAGCCCAATCCCTGATCCCTGATCCCTTCCACCTGCTCTGCTGATGACCCCC
CCAGCTTCACTTCTGACTCTTCCCCAGGAAGGGAAGGGGGGTCAGAAGAGAGGGTGAGTCCTCCAGAACTCTTCCTCC
ANGGACAGAAGGCTCCTGCCCCCATAGTGGCCTCGAACTCCTGGCACTACCAAAGGACACTTATCCACGAGAGCGCAG
CATCCGACCAGGTTGTCACTGAGAAGATGTTTATTTTGGTCAGTTGGGTTTTTATGTATTATACTTAGTCAAATGTAA
TGTGGCTTCTGGAATCATTGTCCAGAGCTGCTTCCCCGTCACCTGGGCGTCATCTGGTCCTGGTAAGAGGAGTGCGTG
GCCCACCAGGCCCCCCTGTCACCCATGACAGTTCATT CAGGGCCGATGGGGCAGTCGTGGTTGGGAACACAGCATTTC
AAGCGTCACTTTATTTCATTCGGGCCCCACCTGCAGCTCCCTCAAAGAGGCAGTTGCCCAGCCTCTTTCCCTTCCAGT
TTATTCCAGAGCTGCCAGTGGGGCCTGAGGCTCCTTAGGGTTTTCTCTCTATTTCCCCCTTTCTTCCTCATTCCCTCG
TCTTTCCCAAAGGCATCACGAGTCAGTCGCCTTTCAGCAGGCAGCCTTGGCGGTTTATCGCCCTGGCAGGCAGGGGCC
CTGCAGCTCTCATGCTGCCCCTGCCTTGGGGTCAGGTTGACAGGAGGTTGGAGGGAAAGCCTTAAGCTGCAGGATTCT
CACCAGCTGTGTCCGGCCCAGTTTTGGGGTGTGACCTCAATTTCAATTTTGTCTGTACTTGAACATTATGAAGATGGG
GGCCTCTTTCAGTGAATTTGTGAACAGCAGAATTGACCGACAGCTTTCCAGTACCCATGGGGCTAGGTCATTAAGGCC
ACATCCACAGTCTCCCCCACCCTTGTTCCAGTTGTTAGTTACTACCTCCTCTCCTGACAATACTGTATGTCGTCGAGC
TCCCCCCAGGTCTACCCCTCCCGGCCCTGCCTGCTGGTGGGCTTGTCATAGCCAGTGGGATTGCCGGTCTTGACAGCT
CAGTGAGCTGGAGATACTTGGTCACAGCCAGGCGCTAGCACAGCTCCCTTCTGTTGATGCTGTATTCCCATATCAAAA
GACACAGGGGACACCCAGAAACGCCACATCCCCCAATCCATCAGTGCCAAACTAGCCAACGGCCCCAGCTTCTCAGCT
CGCTGGATGGCGGAAGCTGCTACTCGTGAGCGCCAGTGCGGGTGCAGACAATCTTCTGTTGGGTGGCATCATTCCAGG
CCCGAAGCATGAACAGTGCACCTGGGACAGGGAGCAGCCCCAAATTGTCACCTGCTTCTCTGCCCAGCTTTTCATTGC
TGTGACAGTGATGGCGAAAGAGGGTAATAACCAGACACAAACTGCCAAGTTGGGTGGAGAAAGGAGTTTCTTTAGCTG
ACAGAATCTCTGAATTTTAAATCACTTAGTAAGCGGCTCAAGCCCAGGAGGGAGCAGAGGGATACGAGCGGAGTCCCC
TGCGCGGGACCATCTGGAATTGGTTTAGCCCAAGTGGAGCCTGACAGCCAGAACTCTGTGTCCCCCGTCTAACCACAG
CTCCTTTTCCAGAGCATTCCAGTCAGGCTCTCTGGGCTGACTGGGCCAGGGGAGGTTACAGGTACCAGTTCTTTAAGA
AGATCTTTGGGCATATACATTTTTAGCCTGTGTCATTGCCCCAAATGGATTCCTGTTTCAAGTTCACACCTGCAGATT
CTAGGACCTGTGTCCTAGACTTCAGGGAGTCAGCTGTTTCTAGAGTTCCTACCATGGAGTGGGTCTGGAGGACCTGCC
CGGTGGGGGGGCAGAGCCCTGCTCCCTCCGGGTCTTCCTACTCTTCTCTCTGCTCTGACGGGATTTGTTGATTCTCTC
CATTTTGGTGTCTTTCTCTTTTAGATATTGTAT CAATCTTTAGAAAAGGCATAGTCTACTTGTTATAAATCGTTAGGA
TACTGCCTCCCCCAGGGTCTAAAATTACATATTAGAGGGCGAAAAGCTGAACACTGAAGTCAGTTCTCAACAATTTAGA
AGGAAAACCTAGAAAACATTTGGCAGAAAATTACATTTCGATGTTTTTGAATGAATACGAGCAAGCTTTTACAACAGT
GCTGATCTAAAAATACTTAGCACTTGGCCTGAGATGCCTGGTGAGCATTACAGGCAAGGGGAATCTGGAGGTAGCCGA
CCTGAGGACATGGCTTCTGAACCTGTCTTTTGGGAGT GGTATGGAAGGTGGAGCGTTCACCAGTGACCTGGAAGGCCC
AGCACCACCCTCCTTCCCACTCTTCTCATCTTGACAGAGCCTGCCCCAGCGCTGACGTGTCAGGAAAACACCCAGGGA
ACTAGGAAGGCACTTCTGCCTGAGGGGCAGCCTGCCTTGCCCACTCCTGCTCTGCTCGCCTCGGATCAGCTGAGCCTT
CTGAGCTGGCCTCTCACTGCCTCCCCAAGGCCCCCTGCCTGCCCTGTCAGGAGGCAGAAGGAAGCAGGTGTGAGGGCA
GTGCAAGGAGGGAGCACAACCCCCAGCTCCCGCTCCGGGCTCCCGACTTGTGCACAGGCAGAGCCCAGACCCTGGAGGA
AATCCTACCTTTGAATTCAAGAACATTTGGGGAATTTGGAAATCTCTTTGCCCCCAAACCCCCATTCTGTCCTACCTT
TAATCAGGTCCTGCTCAGCAGTGAGAGCAGATGAGGTGAAAAGGCCAAGAGGTTTGGCTCCTGCCCACTGATAGCCCC
TCTCCCCGCAGTGTTTGTGTGTCAAGTGGCAAAGCTGTTCTTCCTGGTGACCCTGATTATATCCAGTAACACATAGAC
TGTGCGCATAGGCCTGCTTTGTCTCCTCTATCCTGGGCTTTTGTTTTGCTTTTTAGTTTTGCTTTTAGTTTTTCTGTC
CCTTTTATTTAACGCACCGACTAGACACACAAAGCAGTTGAATTTTTATATATATATCTGTATATTGCACAATTATAA
ACTCATTTTGCTTGTGGCTCCACACACACAAAAANAGACCTGTTAAAATTATACCTGTTGCTTAATTACAATATTTCT
GATAACCATAGCATAGGACAAGGGAAAATAAAAAANGAAAANAANAGAAAAANAANACGACAAATCTGTCTGCTGGTCAC
TTCTTCTGTCCAAGCAGATTCGTGGTCTTTTCCTCGCTTCTTTCAAGGGCTTTCCTGTGCCAGGTGAAGGAGGCTCCA
GGCAGCACCCAGGTTTTGCACTCTTGTTTCTCCCGTGCTTGTGAAAGAGGTCCCAAGGTTCTGGGTGCAGGAGCGCTC
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CCTTGACCTGCTGAAGTCCGGAACGTAGTCGGCACAGCCTGGTCGCCTTCCACCTCTGGCGAGCTGGAGTCCACTGGGG
TGGCCTGACTCCCCCAGTCCCCTTCCCGTGACCTGGTCAGGGTGAGCCCATGTGCGAGTCAGCCTCGCAGGCCTCCCTG
CCAGTAGGGTCCGAGTGTGTTTCATCCTTCCCACTCTGTCGAGCCTGGGGGCTGGAGCGGAGACGGGAGGCCTGGCCT
GTCTCGGAACCTGTGAGCTGCACCAGGTAGAACGCCAGGGACCCCAGAATCATGTGCGTCAGTCCAAGGGGTCCCCTC
CAGGAGTAGTGAAGACTCCAGAAATGTCCCTTTCTTCTCCCCCATCCTACGAGTAATTGCATTTGCTTTTGTAATTCT
TAATGAGCAATATCTGCTAGAGAGTTTAGCTGTAACAGTTCTTTTTGATCATCTTTTTTTAATAATTAGAAACACCAA
AAAAATCCAGAAACTTGTTCTTCCAAAGCAGAGAGCATTATAATCACCAGGGCCAAAAGCTTCCCTCCCTGCTGTCAT
TGCTTCTTCTGAGGCCTGAATCCAAAAGAAAAACAGCCATAGGCCCTTTCAGTGGCCGGGCTACCCGTGAGCCCTTCG
GAGGACCAGGGCTGGGGCAGCCTCTGGGCCCACATCCGGGGCCAGCTCCGGCGTGTGTTCAGTGTTAGCAGTGGGTCA
TGATGCTCTTTCCCACCCAGCCTGGGATAGGGGCAGAGCGAGGCGAGGAGGCCGTTGCCGCTGATGTTTGGCCGTGAAC
AGGTGGGTGTCTGCGTGCGTCCACGTGCGTGTTTTCTGACTGACATGAAATCGACGCCCGAGTTAGCCTCACCCGGTG
ACCTCTAGCCCTGCCCGGATGGAGCGGGGCCCACCCGGTTCAGTGTTTCTGGGGAGCTGGACAGTGGAGTGCAAAAGG
CTTGCAGAACTTGAAGCCTGCTCCTTCCCTTGCTACCACGGCCTCCTTTCCGTTTGATTTGTCACTGCTTCAATCAAT
ANCAGCCGCTCCAGAGTCAGTAGT CAATGAATATATGACCAAATATCACCAGGACTGTTACTCAATGTGTGCCGAGCC
CTTGCCCATGCTGGGCTCCCGTGTATCTGGACACTGTAACGTGTGCTGTGTTTGCTCCCCTTCCCCTTCCTTCTTTGC
CCTTTACTTGTCTTTCTGGGGTTTTTCTGTTTGGGTTTGGTTTGGTTTTTATTTCTCCTTTTGTGTTCCAAACATGAG
GTTCTCTCTACTGGTCCTCTTAACTGTGGTGTTGAGGCTTATATTTGTGTAATTTTTGGTGGGTGAAAGGAATTTTGC
TAAGTAAATCTCTTCTGTGTTTGAACTGAAGTCTGTATTGTAACTATGTTTAAAGTAATTGTTCCAGAGACAAATATT
TCTAGACACTTTTTCTTTACAAACAAAAGCATTCGGAGGGAGGGGGATGGTGACTGAGAT GAGAGGGGAGAGCTGAAC
AGATGACCCCTGCCCAGATCAGCCAGAAGCCACCCAAAGCAGTGGAGCCCAGGAGT CCCACTCCAAGCCAGCAAGCCG
AATAGCTGATGTGTTGCCACTTTCCAAGTCACTGCAAAACCAGGTTTTGTTCCGCCCAGTGGATTCTTGTTTTGCTTC
CCCTCCCCCCGAGATTATTACCACCATCCCGTGCTTTTAAGGAAAGGCAAGATTGATGTTTCCTTGAGGGGAGCCAGG
AGGGGATGTGTGTGTGCAGAGCTGAAGAGCTGGGCAGAATGGGGCTGGGCCCACCCAAGCAGGAGGCTGGGACGCTCT
GCTGTGGGCACAGGTCAGGCTAATGTTGGCAGATGCAGCTCTTCCTGGACAGGCCAGGTGGTGGGCATTCTCTCTCCA
AGGTGTGCCCCGTGGGCATTACTGTTTAAGACACTTCCGTCACATCCCACCCCATCCTCCAGGGCTCAACACTGTGAC
ATCTCTATTCCCCACCCTCCCCTTCCCAGGGCAATAAAATGACCATGGAGGGGGCTTGCACTCTCTTGGCTGTCACCC
GATCGCCAGCAAAACTTAGATGTGAGAAAACCCCTTCCCATTCCATGGCGAAAACATCTCCTTAGAAAAGCCATTACC
CTCATTAGGCATGGTTTTGGGCTCCCAAAACACCTGACAGCCCCTCCCTCCTCTGAGAGGCGGAGAGTGCTGACTGTA
GTGACCATTGCATGCCGGGTGCAGCATCTGCGAAGAGCTAGGCAGGGTGTCTGCCCCCTCCTGAGTTGAAGTCATGCTC
CCCTGTGCCAGCCCAGAGGCCGAGAGCTATGGACAGCATTGCCAGTAACACAGGCCACCCTGTGCAGAAGGGAGCT GG
CTCCAGCCTGGAAACCTGTCTGAGGTTGGGAGAGGTGCACTTGGCGGCACAGGCGAGAGGCCGGGACACACTTAGCTGGA
GATGTCTCTAAAAGCCCTGTATCGTATTCACCTTCAGTTTTTGTGTTTTGGCGACAATTACTTTAGAAAATAAGTAGGT
CGTTTTAAAAACAAAAATTATTGATTGCTTTTTTGTAGT GTTCAGAAAAAAGGTTCTTTGTGTATAGCCAAATGACTG
AAAGCACTGATATATTTAAAAACAAANAGGCAATTTATTAAGGAAATTTGTACCATTTCAGTAAACCTGTCTGAATGTA
CCTGTATACGTTTCAAAAACACCCCCCCCCCACTGAATCCCTGTAACCTATTTATTATATAAAGAGTTTGCCTTATAA
ATTTACATAAAAATGTCCGTTTGTGTCTTTTGTTGTAAAAATCAAGTGATTTTTTCATAAGGTTCTTTTACTATTGGA
AANGATGGGCAGCACGCAGTTTTATTTTATTTTTGTAAGTTTTTTAATACATGTGAAAGCAAAGAATACTCAGCATGC
CTTTCTAAGTGACGCGTTTGCACCTTTTGTTGGGAAGTACTGTATCCTGTGCTGTTAGCATTCTCGATAAATCTCTCT
GTGAAAGTGA

SEQ ID NO: 33>NM_001316337.2 MECP2 [organism=Homo sapiens] [ GenelD=4204]
[transcript=3]

GCGCGCGCTCCCTCCTCTCGGAGAGAGGGCTGTGGTAAAAGCCGTCCGGAARAATGGCCGCCGCCGCCGLLCGCLGLGLL
GAGCGGAGGAGGAGGAGGAGGCGAGGAGGAGAGACTGCTCCATAAAAATACAGACT CACCAGTTCCTGCTTTGATGTG
ACATGTGACTCCCCAGAATACACCTTGCTTCTGTAGACCAGCTCCAACAGGATTCCATGGTAGCTGGGATGTTAGGGC
TCAGCTGCAAGATGGGATTCAGATCTGTTCTCAAGCCTGTCGTTCCAGGACCCAGGAGGGAGAAGCAGCTGCCAGGGG
AAGTCTCTTCGTAGGCGGAGGTCAGGAGTCCAAGAGGAGTGAGCAGAGT CACAGAAGCCTCTTAAAGCCTCTTCTTCC
CCCATCCCATCAACACGGAAGAAAAGTCAGAAGACCAGGACCTCCAGGGCCTCAAGGACAAACCCCTCAAGTTTAAAA
AGGTGAAGAAAGATAAGAAAGAAGAGAAAGAGGGCAAGCATGAGCCCGTGCAGCCATCAGCCCACCACTCTGCTGAGC
CCGCAGAGGCAGGCAAAGCAGAGACATCAGAAGGGTCAGGCTCCGCCCCGGCTGTGCCGGAAGCTTCTGCCTCCCCCA
ANCAGCGGCGCTCCATCATCCGTGACCGGGGACCCATGTATGATGACCCCACCCTGCCTGAAGGCTGGACACGGAAGC
TTAAGCAAAGGAAATCTGGCCGCTCTGCTGGGAAGTATGATGTGTATTTGATCAATCCCCAGGGAAAAGCCTTTCGCT
CTAAAGTGGAGTTGATTGCGTACTTCGAAAAGGTAGGCGACACATCCCTGGACCCTAATGATTTTGACTTCACGGTAA
CTGGGAGAGGGAGCCCCTCCCGGCGAGAGCAGAAACCACCTAAGAAGCCCAAATCTCCCAAAGCTCCAGGAACTGGCA
GAGGCCGGGGACGCCCCAAAGGGAGCGGCACCACGAGACCCAAGGCGGCCACGTCAGAGGGTGTGCAGGTGAAAAGGG
TCCTGGAGAAAAGTCCTGGGAAGCTCCTTGTCAAGATGCCTTTTCAAACTTCGCCAGGGGGCAAGGCTGAGGGGGGTG
GGGCCACCACATCCACCCAGGTCATGGTGATCAAACGCCCCGGCAGGAAGCGAAANAGCTGAGGCCGACCCTCAGGCCA
TTCCCAAGAAACGGGGCCGAAAGCCGGGGAGTGTGGTGGCAGCCGCTGCCGCCGAGGCCAAAAAGAAAGCCGTGAAGG
AGTCTTCTATCCGATCTGTGCAGGAGACCGTACTCCCCATCAAGAAGCGCAAGACCCGGGAGACGGTCAGCATCGAGG
TCAAGGAAGTGGTGAAGCCCCTGCTGGTGTCCACCCTCGGTGAGAAGAGCGGGAAAGCGACTGAAGACCTGTAAGAGCC
CTGGGCGGAAAAGCAAGGAGAGCAGCCCCAAGGGGCGCAGCAGCAGCGCCTCCTCACCCCCCAAGAAGGAGCACCACC
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ACCATCACCACCACTCAGAGTCCCCAAAGGCCCCCGTGCCACTGCTCCCACCCCTGCCCCCACCTCCACCTGAGCCCG
AGAGCTCCGAGGACCCCACCAGCCCCCCTGAGCCCCAGGACTTGAGCAGCAGCGTCTGCAAAGAGGAGAAGATGCCCA
GAGGAGGCTCACTGGAGAGCGACGGCTGCCCCAAGGAGCCAGCTAAGACTCAGCCCGCGGTTGCCACCGCCGCCACGG
CCGCAGAAAAGTACAAACACCGAGGGGAGGGAGAGCGCAAAGACATTGTTTCATCCTCCATGCCAAGGCCAAACAGAG
AGGAGCCTGTGGACAGCCGGACGCCCGTGACCGAGAGAGTTAGCTGACTTTACACGGAGCGGATTGCAAAGCAAACCA
ACAAGAATAAAGGCAGCTGTTGTCTCTTCTCCTTATGGGTAGGGCTCTGACAAAGCTTCCCGATTAACTGAAATAAAA
AATATTTTTTTTTCTTTCAGTAAACTTAGAGTTTCGTGGCTTCAGGGTGGGAGTAGTTGGAGCATTGGGGATGTTTTT
CTTACCGACAAGCACAGTCAGGTTGAAGACCTAACCAGGGCCAGAAGTAGCTTTGCACTTTTCTAAACTAGGCTCCTT
CAACAAGGCTTGCTGCAGATACTACTGACCAGACAAGCTGTTGACCAGGCACCTCCCCTCCCGCCCAAACCTTTCCCC
CATGTGGTCGTTAGAGACAGAGCGACAGAGCAGTTGAGAGGACACTCCCGTTTTCGGTGCCATCAGTGCCCCGTCTAC
AGCTCCCCCAGCTCCCCCCACCTCCCCCACTCCCAACCACGTTGGGACAGGGAGGT GTGAGGCAGGAGAGACAGTTGG
ATTCTTTAGAGAAGATGGATATGACCAGTGGCTATGGCCTGTGCGATCCCACCCGTGGTGGCTCAAGTCTGGCCCCAC
ACCAGCCCCAATCCAAAACT GGCAAGGACGCTTCACAGGACAGGAAAGTGGCACCTGTCTGCTCCAGCTCTGGCAT GG
CTAGGAGGGGGGAGTCCCTTGAACTACTGGGTGTAGACTGGCCTGAACCACAGGAGAGGATGGCCCAGGGTGAGGT GG
CATGGTCCATTCTCAAGGGACGTCCTCCAACGGGTGGCGCTAGAGGCCATGGAGGCAGTAGGACAAGGTGCAGGCAGG
CTGGCCTGGGGTCAGGCCGGGCAGAGCACAGCGGGGTGAGAGGGATTCCTAATCACTCAGAGCAGTCTGTGACTTAGT
GGACAGGGGAGGGGGCAAAGGGGGAGCGAGAAGAAAAT GTTCTTCCAGTTACTTTCCAATTCTCCTTTAGGGACAGCTT
AGAATTATTTGCACTATTGAGTCTTCATGTTCCCACTTCAAAACAAACAGATGCTCTGAGAGCAAACTGGCTTGAATT
GGTGACATTTAGTCCCTCAAGCCACCAGATGTGACAGTGTTGAGAACTACCTGGATTTGTATATATACCTGCGCTTGT
TTTAAAGTGGGCTCAGCACATAGGGTTCCCACGAAGCTCCGAAACTCTAAGTGTTTGCTGCAATTTTATAAGGACTTC
CTGATTGGTTTCTCTTCTCCCCTTCCATTTCTGCCTTTTGTTCATTTCATCCTTTCACTTCTTTCCCTTCCTCCATCC
TCCTCCTTCCTAGTTCATCCCTTCTCTTCCAGGCAGCCGCGGTGCCCAACCACACTTGTCGGCTCCAGTCCCCAGAAC
TCTGCCTGCCCTTTGTCCTCCTGCTGCCAGTACCAGCCCCACCCTGTTTTGAGCCCTGAGGAGGCCTTGGGCTCTGCT
GAGTCCGACCTGGCCTGTCTGTGAAGAGCAAGAGAGCAGCAAGGTCTTGCTCTCCTAGGTAGCCCCCTCTTCCCTGGT
ANGAAAAAGCAAAAGGCATTTCCCACCCTGAACAACGAGCCTTTTCACCCTTCTACTCTAGAGAAGTGGACTGGAGGA
GCTGGGCCCGATTTGGTAGT TGAGGAAAGCACAGAGGCCTCCTGTGGCCTGCCAGTCATCGAGTGGCCCAACAGGGGL
TCCATGCCAGCCGACCTTGACCTCACTCAGAAGTCCAGAGTCTAGCGTAGTGCAGCAGGGCAGTAGCGGTACCAATGC
AGAACTCCCAAGACCCGAGCTGGGACCAGTACCTGGGTCCCCAGCCCTTCCTCTGCTCCCCCTTTTCCCTCGGAGTTC
TTCTTGAATGGCAATGTTTTGCTTTTGCTCGATGCAGACAGGGGGCCAGAACACCACACATTTCACTGTCTGTCTGGT
CCATAGCTGTGGTGTAGGGGCTTAGAGGCATGGGCTTGCTGTGGGTTTTTAATTGATCAGTTTTCATGTGGGATCCCA
TCTTTTTAACCTCTGTTCAGGAAGTCCTTATCTAGCTGCATATCTTCATCATATTGGTATATCCTTTTCTGTGTTTAC
AGAGATGTCTCTTATATCTAAATCTGTCCAACTGAGAAGTACCTTATCAAAGTAGCAAATGAGACAGCAGTCTTATGC
TTCCAGAAACACCCACAGGCATGTCCCATGTGAGCTGCTGCCATGAACTGTCAAGTGTGTGTTGTCTTGTGTATTTCA
GTTATTGTCCCTGGCTTCCTTACTATGGTGTAATCATGAAGGAGTGAAACATCATAGAAACTGTCTAGCACTTCCTTG
CCAGTCTTTAGTGATCAGGAACCATAGTTGACAGTTCCAATCAGTAGCTTAAGAAAAAACCGTGTTTGTCTCTTCTGG
AATGGTTAGAAGTGAGGGAGTTTGCCCCGTTCTGTTTGTAGAGTCTCATAGTTGCGACTTTCTAGCATATATGTGTCCA
TTTCCTTATGCTGTAAAAGCAAGTCCTGCAACCAAACTCCCATCAGCCCAATCCCTGATCCCTGATCCCTTCCACCTG
CTCTGCTGATGACCCCCCCAGCTTCACTTCTGACTCTTCCCCAGGAAGGGAAGGGGGGTCAGAAGAGAGGGTGAGTCC
TCCAGAACTCTTCCTCCAAGGACAGAAGGCTCCTGCCCCCATAGTGGCCTCGAACTCCTGGCACTACCAAAGGACACT
TATCCACGAGAGCGCAGCATCCGACCAGGTTGTCACTGAGAAGATGTTTATTTTGGTCAGTTGGGTTTTTATGTATTA
TACTTAGTCAAATGTAATGT GGCTTCTGGAATCATTGTCCAGAGCTGCTTCCCCGTCACCTGGGCGTCATCTGGTCCT
GGTAAGAGGAGTGCGTGGCCCACCAGGCCCCCCTGTCACCCATGACAGTTCATTCAGGGCCGATGGGGCAGTCGTGGT
TGGGAACACAGCATTTCAAGCGTCACTTTATTTCATTCGGGCCCCACCTGCAGCTCCCTCAAAGAGGCAGTTGCCCAG
CCTCTTTCCCTTCCAGTTTATTCCAGAGCTGCCAGTGGGGCCTGAGGCTCCTTAGGGTTTTCTCTCTATTTCCCCCTT
TCTTCCTCATTCCCTCGTCTTTCCCAAAGGCATCACGAGTCAGTCGCCTTTCAGCAGGCAGCCTTGGCGGTTTATCGC
CCTGGCAGGCAGGGGCCCTGCAGCTCTCATGCTGCCCCTGCCTTGGGGTCAGGTTGACAGGAGGTTGGAGGGAAAGCC
TTAAGCTGCAGGATTCTCACCAGCTGTGTCCGGCCCAGTTTTGGGGTGTGACCTCAATTTCAATTTTGTCTGTACTTG
AACATTATGAAGATGGGGGCCTCTTTCAGTGAATTTGTGAACAGCAGAATTGACCGACAGCTTTCCAGTACCCATGGG
GCTAGGTCATTAAGGCCACATCCACAGTCTCCCCCACCCTTGTTCCAGTTGTTAGTTACTACCTCCTCTCCTGACAAT
ACTGTATGTCGTCGAGCTCCCCCCAGGTCTACCCCTCCCGGCCCTGCCTGCTGGTGGGCTTGTCATAGCCAGTGGGAT
TGCCGGTCTTGACAGCTCAGTGAGCTGGAGATACTTGGTCACAGCCAGGCGCTAGCACAGCTCCCTTCTGTTGATGCT
GTATTCCCATATCAAAAGACACAGGGGACACCCAGAAACGCCACATCCCCCAATCCATCAGTGCCAAACTAGCCAACG
GCCCCAGCTTCTCAGCTCGCTGGATGGCGGAAGCTGCTACTCGTGAGCGCCAGTGCGGGTGCAGACAATCTTCTGTTG
GGTGGCATCATTCCAGGCCCGAAGCATGAACAGTGCACCTGGGACAGGGAGCAGCCCCAAATTGTCACCTGCTTCTCT
GCCCAGCTTTTCATTGCTGT GACAGTGATGGCGAAAGAGGGTAATAACCAGACACAAACTGCCAAGTTGGGTGGAGAA
AGGAGTTTCTTTAGCTGACAGAATCTCTGAATTTTAAATCACTTAGTAAGCGGCTCAAGCCCAGGAGGGAGCAGAGGG
ATACGAGCGGAGTCCCCTGCGCGGGACCATCTGCGAATTGGTTTAGCCCAAGTGGAGCCTGACAGCCAGAACTCTGTGT
CCCCCGTCTAACCACAGCTCCTTTTCCAGAGCATTCCAGTCAGGCTCTCTGGGCTGACTGGGCCAGGGGAGGTTACAG
GTACCAGTTCTTTAAGAAGATCTTTGGGCATATACATTTTTAGCCTGTGTCATTGCCCCAAATGCGATTCCTGTTTCAA
GTTCACACCTGCAGATTCTAGGACCTGTGTCCTAGACTTCAGGGAGTCAGCTGTTTCTAGAGTTCCTACCATGGAGTG
GGTCTGGAGGACCTGCCCGGTGGGGGGGCAGAGCCCTGCTCCCTCCGGGTCTTCCTACTCTTCTCTCTGCTCTGACGG
GATTTGTTGATTCTCTCCATTTTGGTGTCTTTCTCTTTTAGATATTGTATCAATCTTTAGAAAAGGCATAGTCTACTT
GTTATAAATCGTTAGGATACTGCCTCCCCCAGGGTCTAAAATTACATATTAGAGGGGAAAAGCTGAACACTGAAGTCA
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GTTCTCAACAATTTAGAAGGAAAACCTAGAAAACATTTGGCAGAAAATTACATTTCGATGTTTTTGAATGAATACGAG
CAAGCTTTTACAACAGTGCTGATCTAAAAATACTTAGCACTTGGCCTGAGATGCCTGGTGAGCATTACAGGCAAGGGG
AATCTGGAGGTAGCCGACCTGAGGACATGGCTTCTGAACCTGTCTTTTGGGAGTGGTATGGAAGGTGGAGCGTTCACC
AGTGACCTGGAAGGCCCAGCACCACCCTCCTTCCCACTCTTCTCATCTTGACAGAGCCTGCCCCAGCGCTGACGTGTC
AGGAAAACACCCAGGGAACTAGGAAGGCACTTCTGCCTGAGGGGCAGCCTGCCTTGCCCACTCCTGCTCTGCTCGCCT
CGGATCAGCTGAGCCTTCTGAGCTGGCCTCTCACTGCCTCCCCAAGGCCCCCTGCCTGCCCTGTCAGGAGGCAGAAGG
ANGCAGGTGTGAGGGCAGTGCAAGGAGGGAGCACAACCCCCAGCTCCCGCTCCGGGCTCCGACTTGTGCACAGGCAGA
GCCCAGACCCTGGAGGAAAT CCTACCTTTGAATTCAAGAACATTTGGGGAATTTGGAAATCTCTTTGCCCCCAAACCC
CCATTCTGTCCTACCTTTAATCAGGTCCTGCTCAGCAGTGAGAGCAGATGAGGTGAAAAGGCCAAGAGGTTTGGCTCC
TGCCCACTGATAGCCCCTCTCCCCGCAGTGTTTGTGTGTCAAGTGGCAAAGCTGTTCTTCCTGGTGACCCTGATTATA
TCCAGTAACACATAGACTGTGCGCATAGGCCTGCTTTGTCTCCTCTATCCTGGGCTTTTGTTTTGCTTTTTAGTTTTG
CTTTTAGTTTTTCTGTCCCTTTTATTTAACGCACCGACTAGACACACAAAGCAGTTGAATTTTTATATATATATCTGT
ATATTGCACAATTATAAACT CATTTTGCTTGTGGCTCCACACACACAAAAAAAGACCTGTTAAAATTATACCTGTTGC
TTAATTACAATATTTCTGATAACCATAGCATAGGCGACAAGGGAAAATAAAAAAAGAAANAANAGAAANAAANNCGACAA
ATCTGTCTGCTGGTCACTTCTTCTGTCCAAGCAGATTCGTGGTCTTTTCCTCGCTTCTTTCAAGGGCTTTCCTGTGCC
AGGTGAAGGAGGCTCCAGGCAGCACCCAGGTTTTGCACTCTTGTTTCTCCCGTGCTTGTGAAAGAGGTCCCAAGGTTC
TGGGTGCAGGAGCGCTCCCTTGACCTGCTGAAGTCCGCGAACGTAGTCGGCACAGCCTGGTCGCCTTCCACCTCTGGGA
GCTGGAGTCCACTGGGGTGGCCTGACTCCCCCAGTCCCCTTCCCGTGACCTGGTCAGGGTGAGCCCATGTGGAGTCAG
CCTCGCAGGCCTCCCTGCCAGTAGGGTCCGAGTGTGTTTCATCCTTCCCACTCTGTCGAGCCTGGGGGCTGGAGCGGA
GACGGGAGGCCTGGCCTGTCTCGGAACCTGTGAGCTGCACCAGCGTAGAACGCCAGGGACCCCAGAATCATGTGCGTCA
GTCCAAGGGGTCCCCTCCAGGAGTAGTGAAGACTCCAGAAATGTCCCTTTCTTCTCCCCCATCCTACGAGTAATTGCA
TTTGCTTTTGTAATTCTTAATGAGCAATATCTGCTAGAGAGTTTAGCTGTAACAGTTCTTTTTGATCATCTTTTTTTA
ATAATTAGAAACACCAAAAAANATCCAGAAACTTGTTCTTCCAAAGCAGAGAGCATTATAATCACCAGGGCCAAAAGCT
TCCCTCCCTGCTGTCATTGCTTCTTCTGAGGCCTGAATCCAAAAGAAAAACAGCCATAGGCCCTTTCAGTGGCCGGGL
TACCCGTGAGCCCTTCGGAGGACCAGGGCTGGGGCAGCCTCTGGGCCCACATCCGGGGCCAGCTCCGGCGTGTGTTCA
GTGTTAGCAGTGGGTCATGATGCTCTTTCCCACCCAGCCTGGGATAGGGGCAGAGGAGGCGAGGAGGCCGTTGCCGCT
GATGTTTGGCCGTGAACAGGTGGGTGTCTGCGTGCGTCCACGTGCGTGTTTTCTGACTGACATGAAATCGACGCCCGA
GTTAGCCTCACCCGGTGACCTCTAGCCCTGCCCGGATGGAGCGGGGCCCACCCGGTTCAGTGTTTCTGGGGAGCTGGA
CAGTGGAGTGCAAAAGGCTTGCAGAACTTGAAGCCTGCTCCTTCCCTTGCTACCACGGCCTCCTTTCCGTTTGATTTG
TCACTGCTTCAATCAATAACAGCCGCTCCAGAGTCAGTAGTCAATGAATATATGACCAAATATCACCAGGACTGTTAC
TCAATGTGTGCCGAGCCCTTGCCCATGCTGGGCTCCCGTGTATCTGGACACTGTAACGTGTGCTGTGTTTGCTCCCCT
TCCCCTTCCTTCTTTGCCCTTTACTTGTCTTTCTGGGGTTTTTCTGTTTGGGTTTGGTTTGGTTTTTATTTCTCCTTT
TGTGTTCCAAACATGAGGTTCTCTCTACTGGTCCTCTTAACTGTGGTGTTGAGGCTTATATTTGTGTAATTTTTGGTG
GGTGAAAGGAATTTTGCTAAGTAAATCTCTTCTGTGTTTGAACTGAAGT CTGTATTGTAACTATGTTTAAAGTAATTG
TTCCAGAGACAAATATTTCTAGACACTTTTTCTTTACAAACAAAAGCATTCGGAGGGAGGGGGATGCGTGACTGAGATG
AGAGGGGAGAGCTGAACAGATGACCCCTGCCCAGATCAGCCAGAAGCCACCCAAAGCAGTGGAGCCCAGGAGTCCCAC
TCCAAGCCAGCAAGCCGAATAGCTGATGTGTTGCCACTTTCCAAGTCACTGCAAAACCAGGTTTTGTTCCGCCCAGTG
GATTCTTGTTTTGCTTCCCCTCCCCCCGAGATTATTACCACCATCCCGTGCTTTTAAGGAAAGGCAAGATTGATGTTT
CCTTGAGGGGAGCCAGGAGGGGATGTGTGTGTGCAGAGCTGAACGAGCTGCGGGAGAATGGGGCTGGGCCCACCCAAGCA
GGAGGCTGGGACGCTCTGCTGTGGGCACAGGTCAGGCTAATGTTGGCAGATGCAGCTCTTCCTGGACAGGCCAGGT GG
TGGGCATTCTCTCTCCAAGGTGTGCCCCGTGGGCATTACTGTTTAAGACACTTCCGTCACATCCCACCCCATCCTCCA
GGGCTCAACACTGTGACATCTCTATTCCCCACCCTCCCCTTCCCAGGGCAATAAAATGACCATGGAGGGGGCTTGCAC
TCTCTTGGCTGTCACCCGAT CGCCAGCAAAACTTAGATGTGAGAAAACCCCTTCCCATTCCATGGCGAAAACATCTCC
TTAGAAAAGCCATTACCCTCATTAGGCATGGTTTTGGGCTCCCAAAACACCTGACAGCCCCTCCCTCCTCTGAGAGGC
GGAGAGTGCTGACTGTAGTGACCATTGCATGCCGGGTGCAGCATCTGGAAGAGCTAGGCAGGGTGTCTGCCCCCTCCT
GAGTTGAAGTCATGCTCCCCTGTGCCAGCCCAGAGGCCGAGAGCTATGGACAGCATTGCCAGTAACACAGGCCACCCT
GTGCAGAAGGGAGCTGGCTCCAGCCTGCGAAACCTGTCTGAGGTTGGGAGAGGTGCACTTGGGGCACAGGGAGAGGCCG
GGACACACTTAGCTGGAGATGTCTCTAAAAGCCCTGTATCGTATTCACCTTCAGTTTTTGTGTTTTGGGACAATTACT
TTAGAAAATAAGTAGGTCGTTTTAAAAACAAAAATTATTGATTGCTTTTTTGTAGTGTTCAGAAAAAAGGTTCTTTGT
GTATAGCCAAATGACTGAAAGCACTGATATATTTAAAAACAAAAGGCAATTTATTAAGGAAATTTGTACCATTTCAGT
AAACCTGTCTGAATGTACCTGTATACGTTTCAAAAACACCCCCCCCCCACTGAATCCCTGTAACCTATTTATTATATA
AAGAGTTTGCCTTATAAATTTACATAAAAATGTCCGTTTGTGTCTTTTGTTGTAAAAATCAAGTGATTTTTTCATAAG
GTTCTTTTACTATTGGAAAAGATGGGCAGCACGCAGTTTTATTTTATTTTTGTAAGTTTTTTAATACATGTGAAAGCA
ANGAATACTCAGCATGCCTTTCTAAGTGACGCGTTTGCACCTTTTGTTGGGAAGTACTGTATCCTGTGCTGTTAGCAT
TCTCGATAAATCTCTCTGTGAAAGTGA

SEQ ID NO: 34 >NM_001369394.2 MECP2 [organism=Homo sapiens] [ Gene]D=4204]
[transcript=7]

AGTAGGTGGGGATTATTATCCACAAAAGGGACTAGACATTGTGTTCTGGGTCCCACAACTCATCATAAAGAGGTGGTT
ATAGTTCCCATCAGGAGCCGTGGGTAGGGGACTGTGCGTCCAGCAGCACCCGAGGCTCTTCGGCGCCAGAGGCTCTAA
GGGAAGAAAAGTCAGAAGACCAGGACCTCCAGGGCCTCAAGGACAAACCCCTCAAGTTTAAAAAGGTGAAGAAAGATA
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AGAAAGAAGAGAAAGAGGGCAAGCATGAGCCCGTGCAGCCATCAGCCCACCACTCTGCTGAGCCCGCAGAGGCAGGCA
ANGCAGAGACATCAGAAGGGTCAGGCTCCGCCCCGGCTGTGCCGGAAGCTTCTGCCTCCCCCAAACAGCGGCGCTCCA
TCATCCGTGACCGGGGACCCATGTATGATGACCCCACCCTGCCTGAAGGCTGGACACGGAAGCTTAAGCAAAGGAAAT
CTGGCCGCTCTGCTGGGAAGTATGATGTGTATTTGATCAATCCCCAGGCGAAAAGCCTTTCGCTCTAAAGTGGAGTTGA
TTGCGTACTTCGAAAAGGTAGGCGACACATCCCTGGACCCTAATGATTTTGACTTCACGGTAACTGGGAGAGGGAGCC
CCTCCCGGCGAGAGCAGAAACCACCTAAGAAGCCCAAATCT CCCAAAGCTCCAGGAACTGGCAGAGGCCGGGGALCGCC
CCAAAGGGAGCGGCACCACGAGACCCAAGGCGGCCACGTCAGAGGGTGTGCAGGTGAAAAGGGTCCTGGAGAAAAGTC
CTGGGAAGCTCCTTGTCAAGATGCCTTTTCAAACTTCGCCAGGGGGCAAGGCTGAGGGGGGTGGGGCCACCACATCCA
CCCAGGTCATGGTGATCAAACGCCCCGGCAGGAAGCGAAAAGCTGAGGCCGACCCTCAGGCCATTCCCAAGAAACGGG
GCCGAAAGCCGGGGAGTGTGGTGGCAGCCGCTGCCGCCGAGGCCAAAAAGAANAGCCGTGAAGGAGTCTTCTATCCGAT
CTGTGCAGGAGACCGTACTCCCCATCAAGAAGCGCAAGACCCGGGAGACGGTCAGCATCCGAGGTCAAGGAAGTGGTGA
AGCCCCTGCTGGTGTCCACCCTCGGTGAGAAGAGCGGGAAAGCGACTGAAGACCTGTAAGAGCCCTGGGCGGAAAAGCA
AGGAGAGCAGCCCCAAGGGGCGCAGCAGCAGCGCCTCCTCACCCCCCAAGAAGGAGCACCACCACCATCACCACCACT
CAGAGTCCCCAAAGGCCCCCGTGCCACTGCTCCCACCCCTGCCCCCACCTCCACCTGAGCCCGAGAGCTCCGAGGACC
CCACCAGCCCCCCTGAGCCCCAGGACTTGAGCAGCAGCGTCTGCAAAGAGGAGAAGATGCCCAGAGGAGGCTCACT GG
AGAGCGACGGCTGCCCCAAGGAGCCAGCTAAGACTCAGCCCGCGGTTGCCACCGCCGCCACGGCCGCAGAAAAGTACA
ANCACCGAGGGGAGGGAGAGCGCAAAGACATTGTTTCATCCTCCATGCCAAGGCCAAACAGAGAGGAGCCTGTGGACA
GCCGGACGCCCGTGACCGAGAGAGTTAGCTGACTTTACACGGAGCGGATTGCAAAGCAAACCAACAAGAATAAAGGCA
GCTGTTGTCTCTTCTCCTTATGGGTAGGGCTCTGACAAAGCTTCCCGATTAACTGAAATAAAAAATATTTTTTTTTCT
TTCAGTAAACTTAGAGTTTCGTGGCTTCAGGGTGGGAGTAGTTGGAGCATTGGGCGATGTTTTTCTTACCGACAAGCAC
AGTCAGGTTGAAGACCTAACCAGGGCCAGAAGTAGCTTTGCACTTTTCTAAACTAGGCTCCTTCAACAAGGCTTGCTG
CAGATACTACTGACCAGACAAGCTGTTGACCAGGCACCTCCCCTCCCGCCCAAACCTTTCCCCCATGTGGTCGTTAGA
GACAGAGCGACAGAGCAGTTGAGAGGACACTCCCGTTTTCGGTGCCATCAGTGCCCCGTCTACAGCTCCCCCAGCTCC
CCCCACCTCCCCCACTCCCAACCACGTTGGGACAGGGAGGTGTGAGGCAGGAGAGACAGTTGGATTCTTTAGAGAAGA
TGGATATGACCAGTGGCTATGGCCTGTGCGATCCCACCCGTGGTGGCTCAAGTCTGGCCCCACACCAGCCCCAATCCA
AAACTGGCAAGGACGCTTCACAGGACAGGAAAGTGGCACCTGTCTGCTCCAGCTCTGGCATGGCTAGGAGGGGGGAGT
CCCTTGAACTACTGGGTGTAGACTGGCCTGAACCACAGGAGAGCGATGGCCCAGGGTGAGGTGGCATGGTCCATTCTCA
AGGGACGTCCTCCAACGGGTGGCGCTAGAGGCCATGGAGGCAGTAGGACAAGGTGCAGGCAGGCTGGCCTGGGGTCAG
GCCGGGCAGAGCACAGCGGGGTGAGAGGGATTCCTAATCACTCAGAGCAGTCTGTGACTTAGT GGACAGGGGAGGGGG
CAAAGGGGGAGGAGAAGAAAATGTTCTTCCAGTTACTTTCCAATTCTCCTTTAGGGACAGCTTAGAATTATTTGCACT
ATTGAGTCTTCATGTTCCCACTTCAAAACAAACAGATGCTCTGAGAGCAAACTGGCTTGAATTGGTGACATTTAGTCC
CTCAAGCCACCAGATGTGACAGTGTTGAGAACTACCTGGATTTGTATATATACCTGCGCTTGTTTTAAAGTGGGCTCA
GCACATAGGGTTCCCACGAAGCTCCGAAACTCTAAGTGTTTGCTGCAATTTTATAAGGACTTCCTGATTGGTTTCTCT
TCTCCCCTTCCATTTCTGCCTTTTGTTCATTTCATCCTTTCACTTCTTTCCCTTCCTCCATCCTCCTCCTTCCTAGTT
CATCCCTTCTCTTCCAGGCAGCCGCGGTGCCCAACCACACTTGTCGGCTCCAGTCCCCAGAACTCTGCCTGCCCTTTG
TCCTCCTGCTGCCAGTACCAGCCCCACCCTGTTTTGAGCCCTGAGGAGGCCTTGGGCTCTGCTGAGTCCGACCTGGCC
TGTCTGTGAAGAGCAAGAGAGCAGCAAGGTCTTGCTCTCCTAGGTAGCCCCCTCTTCCCTGGTAAGAAAAAGCAAAAG
GCATTTCCCACCCTGAACAACGAGCCTTTTCACCCTTCTACTCTAGAGAAGTGGACTGGAGGAGCTGGGCCCGATTTG
GTAGTTGAGGAAAGCACAGAGGCCTCCTGTGGCCTGCCAGT CATCGAGTGGCCCAACAGGGGCTCCATGCCAGCCGAC
CTTGACCTCACTCAGAAGTCCAGAGTCTAGCGTAGTGCAGCAGGGCAGTAGCGGTACCAATGCAGAACTCCCAAGACC
CGAGCTGGGACCAGTACCTGGGTCCCCAGCCCTTCCTCTGCTCCCCCTTTTCCCTCGGAGTTCTTCTTGAATGGCAAT
GTTTTGCTTTTGCTCGATGCAGACAGGGGGCCAGAACACCACACATTTCACTGTCTGTCTGGTCCATAGCTGTGGTGT
AGGGGCTTAGAGGCATGGGCTTGCTGTGGGTTTTTAATTGATCAGTTTTCATGTGGGATCCCATCTTTTTAACCTCTG
TTCAGGAAGTCCTTATCTAGCTGCATATCTTCATCATATTGGTATATCCTTTTCTGTGTTTACAGAGATGTCTCTTAT
ATCTAAATCTGTCCAACTGAGAAGTACCTTATCAAAGTAGCAAAT GAGACAGCAGTCTTATGCTTCCAGAAACACCCA
CAGGCATGTCCCATGTGAGCTGCTGCCATGAACTGTCAAGTGTGTGTTGTCTTGTGTATTTCAGTTATTGTCCCTGGC
TTCCTTACTATGGTGTAATCATGAAGGAGTGAAACATCATAGAAACTGTCTAGCACTTCCTTGCCAGTCTTTAGTGAT
CAGGAACCATAGTTGACAGTTCCAATCAGTAGCTTAAGAAAAANACCGTGTTTGTCTCTTCTGGAATGGTTAGAAGTGA
GGGAGTTTGCCCCGTTCTGTTTGTAGAGTCTCATAGTTGGACTTTCTAGCATATATGTGTCCATTTCCTTATGCTGTA
AAAGCAAGTCCTGCAACCAAACTCCCATCAGCCCAATCCCTGATCCCTGATCCCTTCCACCTGCTCTGCTGATGACCC
CCCCAGCTTCACTTCTGACTCTTCCCCAGGAAGGGAAGGGGGGTCAGAAGAGAGGGTGAGTCCTCCAGAACTCTTCCT
CCAAGGACAGAAGGCTCCTGCCCCCATAGTGGCCTCGAACT CCTGGCACTACCAAAGGACACTTATCCACGAGAGCGC
AGCATCCGACCAGGTTGTCACTGAGAAGATGTTTATTTTGGTCAGTTGGGTTTTTATGTATTATACTTAGTCAAATGT
AATGTGGCTTCTGGAATCATTGTCCAGAGCTGCTTCCCCGTCACCTGGGCGTCATCTGGTCCTGGTAAGAGCGAGTGCG
TGGCCCACCAGGCCCCCCTGTCACCCATGACAGTTCATTCAGGGCCCGATGGGGCAGTCGTGCTTGGGAACACAGCATT
TCAAGCGTCACTTTATTTCATTCGGGCCCCACCTGCAGCTCCCTCAAAGAGGCAGTTGCCCAGCCTCTTTCCCTTCCA
GTTTATTCCAGAGCTGCCAGTGGGGCCTGAGGCTCCTTAGGGTTTTCTCTCTATTTCCCCCTTTCTTCCTCATTCCCT
CGTCTTTCCCAAAGGCATCACGAGTCAGTCGCCTTTCAGCAGGCAGCCTTGGCGGTTTATCGCCCTGGCAGGCAGGGG
CCCTGCAGCTCTCATGCTGCCCCTGCCTTGGGGTCAGGTTGACAGGAGGTTGGAGGGAAAGCCTTAAGCTGCAGGATT
CTCACCAGCTGTGTCCGGCCCAGTTTTGGGGTGTGACCTCAATTTCAATTTTGTCTGTACTTGAACATTATGAAGATG
GGGGCCTCTTTCAGTGAATTTGTGAACAGCAGAATTGACCGACAGCTTTCCAGTACCCATGGGGCTAGGTCATTAAGG
CCACATCCACAGTCTCCCCCACCCTTGTTCCAGTTGTTAGTTACTACCTCCTCTCCTGACAATACTGTATGTCGTCGA
GCTCCCCCCAGGTCTACCCCTCCCGGCCCTGCCTGCTGGTGGGCTTGTCATAGCCAGTGGGATTGCCGGTCTTGACAG
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CTCAGTGAGCTGGAGATACTTGGTCACAGCCAGGCGCTAGCACAGCTCCCTTCTGTTGATGCTGTATTCCCATATCAA
ANGACACAGGGGACACCCAGAAACGCCACATCCCCCAATCCATCAGTGCCAAACTAGCCAACGGCCCCAGCTTCTCAG
CTCGCTGGATGGCGGAAGCTGCTACTCGTGAGCGCCAGTGCGGGTGCAGACAATCTTCTGTTGGGTGGCATCATTCCA
GGCCCGAAGCATGAACAGTGCACCTGGGACAGGGAGCAGCCCCAAATTGTCACCTGCTTCTCTGCCCAGCTTTTCATT
GCTGTGACAGTGATGGCGAAAGAGGGTAATAACCAGACACAAACTGCCAAGTTGGGTGGAGAAAGGAGTTTCTTTAGC
TGACAGAATCTCTGAATTTTAAAT CACTTAGTAAGCGGCTCAAGCCCAGGAGGGAGCAGAGGGATACGAGCGGAGTCC
CCTGCGCGGGACCATCTGGAATTGGTTTAGCCCAAGT GGAGCCTGACAGCCAGAACTCTGTGTCCCCCGTCTAACCAC
AGCTCCTTTTCCAGAGCATTCCAGTCAGGCTCTCTGGGCTGACTGGGCCAGGGGAGGTTACAGGTACCAGTTCTTTAA
GAAGATCTTTGGGCATATACATTTTTAGCCTGTGTCATTGCCCCAAATGGATTCCTGTTTCAAGTTCACACCTGCAGA
TTCTAGGACCTGTGTCCTAGACTTCAGGGAGTCAGCTGTTTCTAGAGTTCCTACCATGGAGTGGGTCTGGAGGACCTG
CCCGGTGGGGGGGCAGAGCCCTGCTCCCTCCGGGTCTTCCTACTCTTCTCTCTGCTCTGACGGGATTTGTTGATTCTC
TCCATTTTGGTGTCTTTCTCTTTTAGATATTGTATCAATCTTTAGAAAAGGCATAGTCTACTTGTTATAAATCGTTAG
GATACTGCCTCCCCCAGGGT CTAAAATTACATATTAGAGGGGAAAAGCTGAACACTGAAGTCAGTTCTCAACAATTTA
GAAGGAAAACCTAGAAAACATTTGGCAGAAAATTACATTTCGATGTTTTTGAATGAATACGAGCAAGCTTTTACAACA
GTGCTGATCTAAAAATACTTAGCACTTGGCCTGAGAT GCCTGGTGAGCATTACAGGCAAGGGGAATCTGGAGGTAGCC
GACCTGAGGACATGGCTTCTGAACCTGTCTTTTGGGAGTGGTATGGAAGGTGGAGCGTTCACCAGTGACCTGGAAGGC
CCAGCACCACCCTCCTTCCCACTCTTCTCATCTTGACAGAGCCTGCCCCAGCGCTGACGTGTCAGGAAAACACCCAGG
GAACTAGGAAGGCACTTCTGCCTGAGGGGCAGCCTGCCTTGCCCACTCCTGCTCTGCTCGCCTCGGATCAGCTGAGCC
TTCTGAGCTGGCCTCTCACTGCCTCCCCAAGGCCCCCTGCCTGCCCTGTCAGGAGGCAGAAGGAAGCAGGTGTGAGGG
CAGTGCAAGGAGGGAGCACAACCCCCAGCTCCCGCTCCGGGCTCCGACTTGTGCACAGGCAGAGCCCAGACCCTGGAG
GAAATCCTACCTTTGAATTCAAGAACATTTGGGGAATTTGGAAATCTCTTTGCCCCCAAACCCCCATTCTGTCCTACC
TTTAATCAGGTCCTGCTCAGCAGTGAGAGCAGATGAGGTGAAAAGGCCAAGAGGTTTGGCTCCTGCCCACTGATAGCC
CCTCTCCCCGCAGTGTTTGTGTGTCAAGTGGCAAAGCTGTTCTTCCTGGTGACCCTGATTATATCCAGTAACACATAG
ACTGTGCGCATAGGCCTGCTTTGTCTCCTCTATCCTGGGCTTTTGTTTTGCTTTTTAGTTTTGCTTTTAGTTTTTCTG
TCCCTTTTATTTAACGCACCGACTAGACACACAAAGCAGTTGAATTTTTATATATATATCTGTATATTGCACAATTAT
AAACTCATTTTGCTTGTGGCTCCACACACACAAAAAAAGACCTGTTAAAATTATACCTGTTGCTTAATTACAATATTT
CTGATAACCATAGCATAGGACAAGGGAAAATAAAANAAGAAAAAAANGAAANAAAAACGACAAATCTGTCTGCTGGTC
ACTTCTTCTGTCCAAGCAGATTCGTGGTCTTTTCCTCGCTTCTTTCAAGGGCTTTCCTGTGCCAGGTGAAGGAGGCTC
CAGGCAGCACCCAGGTTTTGCACTCTTGTTTCTCCCGTGCTTGTGAAAGAGGTCCCAAGGTTCTGGGTGCAGGAGCGC
TCCCTTGACCTGCTGAAGTCCGGAACGTAGTCGGCACAGCCTGGTCGCCTTCCACCTCTGGGAGCTGGAGTCCACTGG
GGTGGCCTGACTCCCCCAGTCCCCTTCCCGTGACCTGGTCAGGGTGAGCCCATGTGGAGTCAGCCTCGCAGGCCTCCC
TGCCAGTAGGGTCCGAGTGTGTTTCATCCTTCCCACTCTGTCGAGCCTGGGGGCTGGAGCGGAGACGGGAGGCCTGGL
CTGTCTCGGAACCTGTGAGCTGCACCAGGTAGAACGCCAGGGACCCCAGAATCATGTGCGTCAGTCCAAGGGGTCCCC
TCCAGGAGTAGTGAAGACTCCAGAAATGTCCCTTTCTTCTCCCCCATCCTACGAGTAATTGCATTTGCTTTTGTAATT
CTTAATGAGCAATATCTGCTAGAGAGTTTAGCTGTAACAGTTCTTTTTGATCATCTTTTTTTAATAATTAGAAACACC
AAAAAANTCCAGAAACTTGTTCTTCCAAAGCAGAGAGCATTATAATCACCAGGGCCAAAAGCTTCCCTCCCTGCTGTC
ATTGCTTCTTCTGAGGCCTGAATCCAAAAGAAAANCAGCCATAGGCCCTTTCAGTGGCCGGGCTACCCGTGAGCCCTT
CGGAGGACCAGGGCTGGGGCAGCCTCTGGGCCCACAT CCGGGGCCAGCTCCGGCGTGTGTTCAGTGTTAGCAGTGGGT
CATGATGCTCTTTCCCACCCAGCCTGGGATAGGGGCAGAGGAGGCGAGCGAGGCCGTTGCCGCTGATGTTTGGCCGTGA
ACAGGTGGGTGTCTGCGTGCGTCCACGTGCGTGTTTTCTGACTGACATGAAATCGACGCCCGAGTTAGCCTCACCCGG
TGACCTCTAGCCCTGCCCGGATGGAGCGGGGCCCACCCGGTTCAGTGTTTCTGGGGAGCTGGACAGTGGAGTGCAAAA
GGCTTGCAGAACTTGAAGCCTGCTCCTTCCCTTGCTACCACGGCCTCCTTTCCGTTTGATTTGTCACTGCTTCAATCA
ATAACAGCCGCTCCAGAGTCAGTAGTCAATGAATATATGACCAAATATCACCAGGACTGTTACTCAATGTGTGCCGAG
CCCTTGCCCATGCTGGGCTCCCGTGTATCTGGACACTGTAACGTGTGCTGTGTTTGCTCCCCTTCCCCTTCCTTCTTT
GCCCTTTACTTGTCTTTCTGGGGTTTTTCTGTTTGGGTTTGGTTTGGTTTTTATTTCTCCTTTTGTGTTCCAAACATG
AGGTTCTCTCTACTGGTCCTCTTAACTGTGGTGTTGAGGCTTATATTTGTGTAATTTTTGGTGGGTGAAAGGAATTTT
GCTAAGTAAATCTCTTCTGTGTTTGAACTGAAGTCTGTATTGTAACTATGTTTAAAGTAATTGTTCCAGAGACAAATA
TTTCTAGACACTTTTTCTTTACAAACAAAAGCATTCGCGAGGGAGGGGGATGGTGACTGAGATGAGAGGGGAGAGCTGA
ACAGATGACCCCTGCCCAGATCAGCCAGAAGCCACCCAAAGCAGTGGAGCCCAGGAGTCCCACTCCAAGCCAGCAAGC
CGAATAGCTGATGTGTTGCCACTTTCCAAGTCACTGCAAAACCAGGTTTTGTTCCGCCCAGTGGATTCTTGTTTTGCT
TCCCCTCCCCCCGAGATTATTACCACCATCCCGTGCTTTTAAGGAAAGGCAAGATTGATGTTTCCTTGAGGGGAGCCA
GGAGGGGATGTGTGTGTGCAGAGCTGAAGAGCTGGGGAGAATGGGGCTGGGCCCACCCAAGCAGGAGGCTGGGACGCT
CTGCTGTGGGCACAGGTCAGGCTAATGTTGGCAGATGCAGCTCTTCCTGGACAGGCCAGGTGGTGGGCATTCTCTCTC
CAAGGTGTGCCCCGTGGGCATTACTGTTTAAGACACTTCCGTCACATCCCACCCCATCCTCCAGGGCTCAACACTGTG
ACATCTCTATTCCCCACCCTCCCCTTCCCAGGGCAATAAAATGACCATGGAGGGGGCTTGCACTCTCTTGGCTGTCAC
CCGATCGCCAGCAAAACTTAGATGTGAGAAAACCCCTTCCCATTCCATGGCGAAAACATCTCCTTAGAAAAGCCATTA
CCCTCATTAGGCATGGTTTTGGGCTCCCAAAACACCTGACAGCCCCTCCCTCCTCTGAGAGGCGGAGAGTGCTGACTG
TAGTGACCATTGCATGCCGGGTGCAGCATCTGGAAGAGCTAGGCAGGGTGTCTGCCCCCTCCTGAGTTGAAGTCATGC
TCCCCTGTGCCAGCCCAGAGGCCGAGAGCTATGGACAGCATTGCCAGTAACACAGGCCACCCTGTGCAGAAGGGAGCT
GGCTCCAGCCTGGAAACCTGTCTGAGGTTGGGAGAGGTGCACTTGGGGCACAGGGAGAGGCCGGCGACACACTTAGCTG
GAGATGTCTCTAAAAGCCCTGTATCGTATTCACCTTCAGTTTTTGTGTTTTGGGACAATTACTTTAGAAAATAAGTAG
GTCGTTTTAAAAACAAAAAT TATTGATTGCTTTTTTGTAGT GTTCAGAAAAAAGGTTCTTTGTGTATAGCCAAATGAC
TGAAAGCACTGATATATTTAAAAACAAAAGGCAATTTATTAAGGAAATTTGTACCATTTCAGTAAACCTGTCTGAATG
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TACCTGTATACGTTTCAAAAACACCCCCCCCCCACTGAATCCCTGTAACCTATTTATTATATAAAGAGTTTGCCTTAT
AAATTTACATAAAAATGTCCGTTTGTGTCTTTTGTTGTAAAAATCAAGTGATTTTTTCATAAGGTTCTTTTACTATTG
GAAAAGATGGGCAGCACGCAGTTTTATTTTATTTTTGTAAGTTTTTTAATACATGTGAAAGCAAAGAATACT CAGCAT
GCCTTTCTAAGTGACGCGTTTGCACCTTTTGTTGGGAAGTACTGTATCCTGTGCTGTTAGCATTCTCGATAAATCTCT
CTGTGAAAGTGA

SEQ ID NO: 35 >XM_024452383.1 MECP2 [organism=Homo sapiens]| [ GenelD=4204]
[transcript=X1]

TAAAAATACAGACTCACCAGTTCCTGCTTTGATGTGACATGTGACTCCCCAGAATACACCTTGCTTCTGTAGACCAGC
TCCAACAGGATTCCATGGTAGCTGGGATGTTAGGGCTCAGGACCCAGGAGGGAGAAGCAGCTGCCAGGGGAAGTCTCT
TCGTAGGCGGAGGT CAGGAGTCCAAGAGGAGTGAGCAGAGT CACAGAAGCCTCTTAAAGCCTCTTCTTCCCCCATCCC
ATCAACACATCTGCTGCCCAAGAACTCCTTTGTGATTGAATTTAACCAGAGTTGATTTCTGTTGCTTGAAACTCAGGA
CCTTGATGCAGTGTGCAGGGTCTGGGCAAGT CTAGACTTGAATGCAAACAGTTCTTATTGCTAACTTACCACTAGTCA
CCACTAATGAACAAAGACTATGAACAGGAAATTCATAAAAGAAGAGATACAGATGGCCAATGAAGATAGGAAAAGAGT
TCTGCCTGCTGGTAAT CAAAGAGATGCAAACGAGAACAAAAATGATGCCTTTTCACCTACCAAATTTGTCAAGATTAA
AAAGAAAGCAAAGAGCCAGCGTCAGCTGATGTTCATACCTGCACCTGCTCGGTAGCTTGCTAATGTTCTGCCTGCTCC
ACACGCCAGGCCAGCCTCCACGGCGCAGCCAGGCGAAGAAAAGT CAGAAGACCAGGACCTCCAGGGCCTCAAGGACAAA
CCCCTCAAGTTTAAAAAGGT GAAGAAAGATAAGAAAGAAGAGAAAGAGGGCAAGCATGAGCCCGTGCAGCCATCAGCC
CACCACTCTGCTGAGCCCGCAGAGGCAGGCAAAGCAGAGACAT CAGAAGGGTCAGGCTCCGCCCCGGCTGTGCCGGAA
GCTTCTGCCTCCCCCAAACAGCGGCGCTCCATCATCCGTGACCGGGGACCCATGTATGATGACCCCACCCTGCCTGAA
GGCTGGACACGGAAGCTTAAGCAAAGGAAATCTGGCCGCTCTGCTGGGAAGTATGATGTGTATTTGATCAATCCCCAG
GGAAAAGCCTTTCGCTCTAAAGTGGAGTTGATTGCGTACTTCGAAAAGGTAGGCGACACATCCCTGGACCCTAATGAT
TTTGACTTCACGGTAACTGGGAGAGGGAGCCCCTCCCGGCGAGAGCAGAAACCACCTAAGAAGCCCAAATCTCCCAAA
GCTCCAGGAACTGGCAGAGGCCGGGGACGCCCCAAAGGGAGCGGCACCACGAGACCCAAGGCGGCCACGTCAGAGGGT
GTGCAGGTGAAAAGGGTCCTGGAGAAAAGTCCTGGGAAGCT CCTTGTCAAGATGCCTTTTCAAACTTCGCCAGGGGGC
ANGGCTGAGGGGGGTGGGGCCACCACAT CCACCCAGGTCATGGTGATCAAACGCCCCGGCAGGAAGCGAAAAGCTGAG
GCCGACCCTCAGGCCATTCCCAAGAAACGGGGCCGAAAGCCGGGGAGTGTGGTGGCAGCCGCTGCCGCCGAGGCCAAA
ANGAAAGCCGTGAAGGAGTCTTCTATCCGATCTGTGCAGGAGACCGTACTCCCCAT CAAGAAGCGCAAGACCCGGGAG
ACGGTCAGCATCGAGGTCAAGGAAGTGGTGAAGCCCCTGCTGGTGTCCACCCTCGGTGAGAAGAGCGGGAAAGGACTG
AAGACCTGTAAGAGCCCTGGGCGGAAAAGCAAGCGAGAGCAGCCCCAAGGGGCGCAGCAGCAGCGCCTCCTCACCCCCC
ANGAAGGAGCACCACCACCATCACCACCACTCAGAGTCCCCAAAGGCCCCCGTGCCACTGCTCCCACCCCTGCCCCCA
CCTCCACCTGAGCCCGAGAGCTCCGAGGACCCCACCAGCCCCCCTGAGCCCCAGGACTTGAGCAGCAGCGTCTGCAAA
GAGGAGAAGATGCCCAGAGGAGGCTCACTGGAGAGCGACGGCTGCCCCAAGCGAGCCAGCTAAGACTCAGCCCGCGGTT
GCCACCGCCGCCACGGCCGCAGAAAAGTACAAACACCGAGGGGAGGGAGAGCGCAAAGACATTGTTTCATCCTCCATG
CCAAGGCCAAACAGAGAGGAGCCTGTGGACAGCCGGACGCCCGTGACCCGAGAGAGTTAGCTGACTTTACACGGAGCGG
ATTGCAAAGCAAACCAACAAGAATAAAGGCAGCTGTTGTCTCTTCTCCTTATGGGTAGGGCTCTGACAAAGCTTCCCG
ATTAACTGAAATAAAAAATATTTTTTTTTCTTTCAGTAAACTTAGAGTTTCGTGGCTTCAGGGTGGCGAGTAGTTGGAG
CATTGGGGATGTTTTTCTTACCGACAAGCACAGTCAGGTTGAAGACCTAACCAGGGCCAGAAGTAGCTTTGCACTTTT
CTAAACTAGGCTCCTTCAACAAGGCTTGCTGCAGATACTACTGACCAGACAAGCTGTTGACCAGGCACCTCCCCTCCC
GCCCAAACCTTTCCCCCATGTGGTCGTTAGAGACAGAGCGACAGAGCAGTTGAGAGGACACTCCCGTTTTCGGTGCCA
TCAGTGCCCCGTCTACAGCTCCCCCAGCTCCCCCCACCTCCCCCACTCCCAACCACGTTGGGACAGGGAGGTGTGAGG
CAGGAGAGACAGTTGGATTCTTTAGAGAAGATGGATATGACCAGTGGCTATGGCCTGTGCGATCCCACCCGTGGTGGL
TCAAGTCTGGCCCCACACCAGCCCCAATCCAAAACTGGCAAGGACGCTTCACAGGACAGGAAAGTGGCACCTGTCTGC
TCCAGCTCTGGCATGGCTAGGAGGGGGGAGTCCCTTGAACTACTGGGTGTAGACTGGCCTGAACCACAGGAGAGGATG
GCCCAGGGTGAGGTGGCATGGTCCATTCTCAAGGGACGTCCTCCAACGGGTGGCGCTAGAGGCCATGGAGGCAGTAGG
ACAAGGTGCAGGCAGGCTGGCCTGGGGTCAGGCCGGGCAGAGCACAGCGGGGTGAGAGGGATTCCTAATCACTCAGAG
CAGTCTGTGACTTAGTGGACAGGGGAGGGGGCAAAGGGGGAGGAGAAGAAAATGTTCTTCCAGTTACTTTCCAATTCT
CCTTTAGGGACAGCTTAGAATTATTTGCACTATTGAGTCTTCATGTTCCCACTTCAAAACAAACAGATGCTCTGAGAG
CAAACTGGCTTGAATTGGTGACATTTAGTCCCTCAAGCCACCAGATGTGACAGTGTTGAGAACTACCTGGATTTGTAT
ATATACCTGCGCTTGTTTTAAAGT GGGCTCAGCACATAGGGTTCCCACGAAGCTCCGAAACTCTAAGTGTTTGCTGCA
ATTTTATAAGGACTTCCTGATTGGTTTCTCTTCTCCCCTTCCATTTCTGCCTTTTGTTCATTTCATCCTTTCACTTCT
TTCCCTTCCTCCATCCTCCTCCTTCCTAGTTCATCCCTTCTCTTCCAGGCAGCCGCGGTGCCCAACCACACTTGTCGG
CTCCAGTCCCCAGAACTCTGCCTGCCCTTTGTCCTCCTGCTGCCAGTACCAGCCCCACCCTGTTTTGAGCCCTGAGGA
GGCCTTGGGCTCTGCTGAGT CCGACCTGGCCTGTCTGTGAAGAGCAAGAGAGCAGCAAGGTCTTGCTCTCCTAGGTAG
CCCCCTCTTCCCTGGTAAGAAANAAGCAAAAGGCATTTCCCACCCTGAACAACGAGCCTTTTCACCCTTCTACTCTAGA
GAAGTGGACTGGAGGAGCTGGGCCCGATTTGGTAGTTGAGGAAAGCACAGAGGCCTCCTGTGGCCTGCCAGTCATCGA
GTGGCCCAACAGGGGCTCCATGCCAGCCGACCTTGACCTCACTCAGAAGTCCAGAGTCTAGCGTAGTGCAGCAGGGCA
GTAGCGGTACCAATGCAGAACTCCCAAGACCCGAGCTGGGACCAGTACCTGGGTCCCCAGCCCTTCCTCTGCTCCCCC
TTTTCCCTCGGAGTTCTTCTTGAATGGCAATGTTTTGCTTTTGCTCGATGCAGACAGGGGGCCAGAACACCACACATT
TCACTGTCTGTCTGGTCCATAGCTGTGGTGTAGGGGCTTAGAGGCATGGGCTTGCTGTGGGTTTTTAATTGATCAGTT
TTCATGTGGGATCCCATCTTTTTAACCTCTGTTCAGGAAGT CCTTATCTAGCTGCATATCTTCATCATATTGGTATAT
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CCTTTTCTGTGTTTACAGAGATGTCTCTTATATCTAAATCTGTCCAACTGAGAAGTACCTTATCAAAGTAGCAAATGA
GACAGCAGTCTTATGCTTCCAGAAACACCCACAGGCATGTCCCATGTGAGCTGCTGCCATGAACTGTCAAGTGTGTGT
TGTCTTGTGTATTTCAGTTATTGTCCCTGGCTTCCTTACTATGGTGTAATCAT GAAGCGAGTGAAACAT CATAGAAACT
GTCTAGCACTTCCTTGCCAGTCTTTAGTGATCAGGAACCATAGTTGACAGTTCCAATCAGTAGCTTAAGAAAAAACCG
TGTTTGTCTCTTCTGGAATGGTTAGAAGTGAGGGAGTTTGCCCCGTTCTGTTTGTAGAGTCTCATAGTTGGACTTTCT
AGCATATATGTGTCCATTTCCTTATGCTGTAAAAGCAAGTCCTGCAACCAAACTCCCATCAGCCCAATCCCTGATCCC
TGATCCCTTCCACCTGCTCTGCTGATGACCCCCCCAGCTTCACTTCTGACTCTTCCCCAGGAAGGGAAGGGGGGTCAG
ANGAGAGGGTGAGTCCTCCAGAACTCTTCCTCCAAGGACAGAAGGCTCCTGCCCCCATAGTGGCCTCGAACTCCTGGL
ACTACCAAAGGACACTTATCCACGAGAGCGCAGCATCCGACCAGGTTGTCACTGAGAAGATGTTTATTTTGGTCAGTT
GGGTTTTTATGTATTATACTTAGTCAAATGTAATGTGGCTTCTGGAATCATTGTCCAGAGCTGCTTCCCCGTCACCTG
GGCGTCATCTGGTCCTGGTAAGAGGAGTGCGTGGCCCACCAGGCCCCCCTGTCACCCATGACAGTTCATTCAGGGCCG
ATGGGGCAGTCGTGGTTGGGAACACAGCATTTCAAGCGTCACTTTATTTCATTCGGGCCCCACCTGCAGCTCCCTCAA
AGAGGCAGTTGCCCAGCCTCTTTCCCTTCCAGTTTATTCCAGAGCTGCCAGTGGGGCCTGAGGCTCCTTAGGGTTTTC
TCTCTATTTCCCCCTTTCTTCCTCATTCCCTCGTCTTTCCCAAAGGCATCACGAGT CAGTCGCCTTTCAGCAGGCAGC
CTTGGCGGTTTATCGCCCTGGCAGGCAGGGGCCCTGCAGCTCTCATGCTGCCCCTGCCTTGGGGT CAGGTTGACAGGA
GGTTGGAGGGAAAGCCTTAAGCTGCAGGATTCT CACCAGCTGTGTCCGGCCCAGTTTTGGGGTGTGACCTCAATTTCA
ATTTTGTCTGTACTTGAACATTAT GAAGATGGGGGCCTCTTTCAGTGAATTTGTGAACAGCAGAATTGACCGACAGCT
TTCCAGTACCCATGGGGCTAGGTCATTAAGGCCACATCCACAGTCTCCCCCACCCTTGTTCCAGTTGTTAGTTACTAC
CTCCTCTCCTGACAATACTGTATGTCGTCGAGCTCCCCCCAGGTCTACCCCTCCCGGCCCTGCCTGCTGGTGGGCTTG
TCATAGCCAGTGGGATTGCCGGTCTTGACAGCTCAGTGAGCTGGAGATACTTGGTCACAGCCAGGCGCTAGCACAGCT
CCCTTCTGTTGATGCTGTATTCCCATATCAAAAGACACAGGGGACACCCAGAAACGCCACATCCCCCAATCCATCAGT
GCCAAACTAGCCAACGGCCCCAGCTTCTCAGCTCGCTGGATGGCGGAAGCTGCTACTCGTGAGCGCCAGTGCGGGTGL
AGACAATCTTCTGTTGGGTGGCAT CATTCCAGGCCCGAAGCATGAACAGTGCACCTGGGACAGGGAGCAGCCCCAAAT
TGTCACCTGCTTCTCTGCCCAGCTTTTCATTGCTGTGACAGTGAT GGCGAAAGAGGGTAATAACCAGACACAAACTGC
CAAGTTGGGTGGAGAAAGGAGTTTCTTTAGCTGACAGAATCTCTGAATTTTAAATCACTTAGTAAGCGGCTCAAGCCC
AGGAGGGAGCAGAGGGATACGAGCGGAGTCCCCTGCGCGGGACCATCTGGAATTGGTTTAGCCCAAGTGGAGCCTGAC
AGCCAGAACTCTGTGTCCCCCGTCTAACCACAGCTCCTTTTCCAGAGCATTCCAGT CAGGCTCTCTGGGCTGACTGGG
CCAGGGGAGGTTACAGGTACCAGTTCTTTAAGAAGATCTTTGGGCATATACATTTTTAGCCTGTGTCATTGCCCCAAA
TGGATTCCTGTTTCAAGTTCACACCTGCAGATTCTAGGACCTGTGTCCTAGACTTCAGGGAGTCAGCTGTTTCTAGAG
TTCCTACCATGGAGTGGGTCTGGAGCGACCTGCCCGGTGGGGGGGCAGAGCCCTGCTCCCTCCGGGTCTTCCTACTCTT
CTCTCTGCTCTGACGGGATTTGTTGATTCTCTCCATTTTGGTGTCTTTCTCTTTTAGATATTGTATCAATCTTTAGAA
AAGGCATAGTCTACTTGTTATAAATCGTTAGGATACTGCCTCCCCCAGGGTCTAAAATTACATATTAGAGGGGAAAAG
CTGAACACTGAAGTCAGTTCTCAACAATTTAGAAGGAAAACCTAGAAAACATTTGGCAGAAAATTACATTTCGATGTT
TTTGAATGAATACGAGCAAGCTTTTACAACAGTGCTGATCTAAAAATACTTAGCACTTGGCCTGAGATGCCTGGTGAG
CATTACAGGCAAGGGGAATCTGGAGGTAGCCGACCTGAGGACATGGCTTCTGAACCTGTCTTTTGGGAGTGGTATGGA
AGGTGGAGCGTTCACCAGTGACCTGGAAGGCCCAGCACCACCCTCCTTCCCACTCTTCTCATCTTGACAGAGCCTGCC
CCAGCGCTGACGTGTCAGGAAAACACCCAGGGAACTAGGAAGGCACTTCTGCCTGAGGGGCAGCCTGCCTTGCCCACT
CCTGCTCTGCTCGCCTCGGATCAGCTGAGCCTTCTGAGCTGGCCTCTCACTGCCTCCCCAAGGCCCCCTGCCTGCCCT
GTCAGGAGGCAGAAGGAAGCAGGTGTGAGGGCAGTGCAAGGAGGGAGCACAACCCCCAGCTCCCGCTCCGGGCTCCGA
CTTGTGCACAGGCAGAGCCCAGACCCTGGAGGAAATCCTACCTTTGAATTCAAGAACATTTGGGGAATTTGGAAATCT
CTTTGCCCCCAAACCCCCATTCTGTCCTACCTTTAAT CAGGTCCTGCTCAGCAGTGAGAGCAGATGAGGTGAAAAGGC
CAAGAGGTTTGGCTCCTGCCCACTGATAGCCCCTCTCCCCGCAGTGTTTGTGTGTCAAGTGGCAAAGCTGTTCTTCCT
GGTGACCCTGATTATATCCAGTAACACATAGACTGTGCGCATAGGCCTGCTTTGTCTCCTCTATCCTGGGCTTTTGTT
TTGCTTTTTAGTTTTGCTTTTAGTTTTTCTGTCCCTTTTATTTAACGCACCGACTAGACACACAAAGCAGTTGAATTT
TTATATATATATCTGTATATTGCACAATTATAAACTCATTTTGCTTGTGGCTCCACACACACAAAANAAGACCTGTTA
AAATTATACCTGTTGCTTAATTACAATATTTCTGATAACCATAGCATAGGACAAGGGAAAATAAAANAAGAAAANNRAA
GAAAAANAAACGACAAATCTGTCTGCTGGTCACTTCTTCTGTCCAAGCAGATTCGTGGTCTTTTCCTCGCTTCTTTCA
AGGGCTTTCCTGTGCCAGGT GAAGGAGGCTCCAGGCAGCACCCAGGTTTTGCACTCTTGTTTCTCCCGTGCTTGTGAA
AGAGGTCCCAAGGTTCTGGGTGCAGGAGCGCTCCCTTGACCTGCTGAAGTCCGGAACGTAGTCGGCACAGCCTGGTCG
CCTTCCACCTCTGGGAGCTGGAGTCCACTGGGGTGGCCTGACTCCCCCAGTCCCCTTCCCGTGACCTGGT CAGGGTGA
GCCCATGTGGAGTCAGCCTCGCAGGCCTCCCTGCCAGTAGGGTCCGAGTGTGTTTCATCCTTCCCACTCTGTCGAGCC
TGGGGGCTGCGAGCGGAGACGGGAGGCCTGGCCTGTCTCGGAACCTGTGAGCTGCACCAGGTAGAACGCCAGGGALCCCC
AGAATCATGTGCGTCAGTCCAAGGGGTCCCCTCCAGGAGTAGTGAAGACTCCAGAAATGTCCCTTTCTTCTCCCCCAT
CCTACGAGTAATTGCATTTGCTTTTGTAATTCTTAAT GAGCAATATCTGCTAGAGAGTTTAGCTGTAACAGTTCTTTT
TGATCATCTTTTTTTAATAATTAGAAACACCAAAAAAATCCAGAAACTTGTTCTTCCAAAGCAGAGAGCATTATAATC
ACCAGGGCCAAAAGCTTCCCTCCCTGCTGTCATTGCTTCTTCTGAGGCCTGAATCCAAAAGAAAAACAGCCATAGGCC
CTTTCAGTGGCCGGGCTACCCGTGAGCCCTTCGGAGGACCAGGGCTGGGGCAGCCTCTGGGCCCACATCCGGGGCCAG
CTCCGGCGTGTGTTCAGTGTTAGCAGTGGGTCATGATGCTCTTTCCCACCCAGCCTGGCGATAGGGGCAGAGGAGGCGA
GGAGGCCGTTGCCGCTGATGTTTGGCCGTGAACAGGTGGGTGTCTGCGTGCGTCCACGTGCGTGTTTTCTGACTGACA
TGAAATCGACGCCCGAGTTAGCCTCACCCGGTGACCTCTAGCCCTGCCCGGATGCGAGCGGGGCCCACCCGGTTCAGTG
TTTCTGGGGAGCTGGACAGT GGAGTGCAAAAGGCTTGCAGAACTTGAAGCCTGCTCCTTCCCTTGCTACCACGGCCTC
CTTTCCGTTTGATTTGTCACTGCTTCAATCAATAACAGCCGCTCCAGAGTCAGTAGTCAATGAATATATGACCAAATA
TCACCAGGACTGTTACTCAATGTGTGCCGAGCCCTTGCCCATGCTGGGCTCCCGTGTATCTGGACACTGTAACGTGTG
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CTGTGTTTGCTCCCCTTCCCCTTCCTTCTTTGCCCTTTACTTGTCTTTCTGGGGTTTTTCTGTTTGGGTTTGGTTTGG
TTTTTATTTCTCCTTTTGTGTTCCAAACATGAGGTTCTCTCTACTGGTCCTCTTAACTGTGCGTGTTGAGGCTTATATT
TGTGTAATTTTTGGTGGGTGAAAGGAATTTTGCTAAGTAAATCTCTTCTGTGTTTGAACTGAAGTCTGTATTGTAACT
ATGTTTAAAGTAATTGTTCCAGAGACAAATATTTCTAGACACTTTTTCTTTACAAACAAAAGCATTCGGAGGGAGGGG
GATGGTGACTGAGATGCGAGAGGGCGAGAGCTGAACAGATGACCCCTGCCCAGATCAGCCAGAAGCCACCCAAAGCAGT GG
AGCCCAGGAGTCCCACTCCAAGCCAGCAAGCCGAATAGCTGATGTGTTGCCACTTTCCAAGTCACTGCAAAACCAGGT
TTTGTTCCGCCCAGTGGATTCTTGTTTTGCTTCCCCTCCCCCCGAGATTATTACCACCATCCCGTGCTTTTAAGGAAA
GGCAAGATTGATGTTTCCTTGAGGGGAGCCAGGAGGGGATGTGTGTGTGCAGAGCTGAAGAGCTGGGCGAGAATGGGGC
TGGGCCCACCCAAGCAGGAGGCTGGGACGCTCTGCTGTGGGCACAGGTCAGGCTAATGTTGGCAGATGCAGCTCTTCC
TGGACAGGCCAGGTGGTGGGCATTCTCTCTCCAAGGTGTGCCCCGTGGGCATTACTGTTTAAGACACTTCCGTCACAT
CCCACCCCATCCTCCAGGGCTCAACACTGTGACATCTCTATTCCCCACCCTCCCCTTCCCAGGGCAATAAAATGACCA
TGGAGGGGGCTTGCACTCTCTTGGCTGTCACCCGATCGCCAGCAAAACTTAGATGTGAGAAAACCCCTTCCCATTCCA
TGGCGAAAACATCTCCTTAGAAAAGCCATTACCCTCATTAGGCATGGTTTTGGGCTCCCAAAACACCTGACAGCCCCT
CCCTCCTCTGAGAGGCGGAGAGTGCTGACTGTAGTGACCATTGCATGCCGGGTGCAGCAT CTGGAAGAGCTAGGCAGG
GTGTCTGCCCCCTCCTGAGTTGAAGTCATGCTCCCCTGTGCCAGCCCAGAGGCCGAGAGCTATGGACAGCATTGCCAG
TAACACAGGCCACCCTGTGCAGAAGGGAGCTGGCTCCAGCCTGGAAACCTGTCTGAGGTTGGGAGAGGTGCACTTGGG
GCACAGGGAGAGGCCGGGACACACTTAGCTGGAGATGTCTCTAAAAGCCCTGTATCGTATTCACCTTCAGTTTTTGTG
TTTTGGGACAATTACTTTAGAAAATAAGTAGGTCGTTTTAAAAACAAAAATTATTGATTGCTTTTTTGTAGTGTTCAG
AAAAAAGGTTCTTTGTGTATAGCCAAATGACTGAAAGCACTGATATATTTAAAAACAAAAGGCAATTTATTAAGGAAA
TTTGTACCATTTCAGTAAACCTGTCTGAATGTACCTGTATACGTTTCAAAAACACCCCCCCCCCACTGAATCCCTGTA
ACCTATTTATTATATAAAGAGTTTGCCTTATAAATTTACATAAAAATGTC

SEQ ID NO: 36 >XM _011531166.2 MECP2 [organism=Homo sapiens]| [ Gene]D=4204]
[transcript=X3]

GCAGTAGTCTCACGTGGCAGACCCGGAGGTCACTCTCCTCTCTGGATGCCCTGCGGACACTCCGGTTAGCCTCAGCTG
CAAGAGCCTCCTCACCCAAGGTCACGCCATTTCCAGGACAGCACCCTGGCTGACTGAGCGAGGGAAGAAAAGT CAGAAG
ACCAGGACCTCCAGGGCCTCAAGGACAAACCCCTCAAGTTTAAAAAGGT GAAGAAAGATAAGAAAGAAGAGAAAGAGG
GCAAGCATGAGCCCGTGCAGCCATCAGCCCACCACTCTGCTGAGCCCGCAGAGGCAGGCAAAGCAGAGACATCAGAAG
GGTCAGGCTCCGCCCCGGCTGTGCCGGAAGCTTCTGCCTCCCCCAAACAGCGGCGCTCCATCATCCGTGACCGGGGAC
CCATGTATGATGACCCCACCCTGCCTGAAGGCTGGACACGGAAGCTTAAGCAAAGGAAATCTGGCCGCTCTGCTGGGA
AGTATGATGTGTATTTGATCAATCCCCAGGGAAAAGCCTTTCGCTCTAAAGTGGAGTTGATTGCGTACTTCCGAAAAGG
TAGGCGACACATCCCTGGACCCTAATGATTTTGACTTCACGGTAACTGGGAGAGGGAGCCCCTCCCGGCGAGAGCAGA
ANACCACCTAAGAAGCCCAAATCTCCCAAAGCTCCAGGAACTGGCAGAGGCCGGGGACGCCCCAAAGGGAGCGGCACCA
CGAGACCCAAGGCGGCCACGTCAGAGGGTGTGCAGGTGAAAAGGGTCCTGGAGAAAAGTCCTGGCGAAGCTCCTTGTCA
AGATGCCTTTTCAAACTTCGCCAGGGGGCAAGGCTGAGGGGGGTGGGGCCACCACATCCACCCAGGTCATGGTGATCA
ANCGCCCCGGCAGGAAGCGAAANAGCTGAGGCCGACCCTCAGGCCATTCCCAAGAAACGGGGCCGAAAGCCGGGGAGTG
TGGTGGCAGCCGCTGCCGCCGAGGCCAAAAAGAANAGCCGTGAAGGAGTCTTCTATCCGATCTGTGCAGGAGACCGTAC
TCCCCATCAAGAAGCGCAAGACCCGGGAGACGGTCAGCATCGAGGTCAAGCGAAGTGGTGAAGCCCCTGCTGGTGTCCA
CCCTCGGTGAGAAGAGCGGGAAAGGACTGAAGACCTGTAAGAGCCCTGGGCGGAAAAGCAAGGAGAGCAGCCCCAAGG
GGCGCAGCAGCAGCGCCTCCTCACCCCCCAAGAAGGAGCACCACCACCATCACCACCACTCAGAGTCCCCAAAGGCCC
CCGTGCCACTGCTCCCACCCCTGCCCCCACCTCCACCTGAGCCCGAGAGCTCCGAGGACCCCACCAGCCCCCCTGAGC
CCCAGGACTTGAGCAGCAGCGTCTGCAAAGAGGAGAAGATGCCCAGAGCGAGGCT CACTGCGAGAGCGACGGCTGCCCCA
AGGAGCCAGCTAAGACTCAGCCCGCGGTTGCCACCGCCGCCACGGCCGCAGAAAAGTACAAACACCCGAGGGGAGGGAG
AGCGCAAAGACATTGTTTCATCCTCCATGCCAAGGCCAAACAGAGAGGAGCCTGTGGACAGCCGGACGCCCGTGACCG
AGAGAGTTAGCTGACTTTACACGGAGCGGATTGCAAAGCAAACCAACAAGAATAAAGGCAGCTGTTGTCTCTTCTCCT
TATGGGTAGGGCTCTGACAAAGCTTCCCGATTAACTGAAATAAAAAATATTTTTTTTTCTTTCAGTAAACTTAGAGTT
TCGTGGCTTCAGGGTGGGAGTAGTTGGAGCATTGGGGATGTTTTTCTTACCGACAAGCACAGT CAGGTTGAAGACCTA
ACCAGGGCCAGAAGTAGCTTTGCACTTTTCTAAACTAGGCTCCTTCAACAAGGCTTGCTGCAGATACTACTGACCAGA
CAAGCTGTTGACCAGGCACCTCCCCTCCCGCCCAAACCTTTCCCCCATGTGGTCGTTAGAGACAGAGCGACAGAGCAG
TTGAGAGGACACTCCCGTTTTCGGTGCCATCAGTGCCCCGTCTACAGCTCCCCCAGCTCCCCCCACCTCCCCCACTCC
CAACCACGTTGGGACAGGGAGGTGTGAGGCAGGAGAGACAGTTGGATTCTTTAGAGAAGATGGATATGACCAGTGGCT
ATGGCCTGTGCGATCCCACCCGTGGTGGCTCAAGTCTGGCCCCACACCAGCCCCAATCCAAAACTGGCAAGGACGCTT
CACAGGACAGGAAAGTGGCACCTGTCTGCTCCAGCTCTGGCATGGCTAGGAGGGGGGAGTCCCTTGAACTACTGGGTG
TAGACTGGCCTGAACCACAGGAGAGGATGGCCCAGGGTGAGGTGGCATGGTCCATTCTCAAGGGACGTCCTCCAACGG
GTGGCGCTAGAGGCCATGGAGGCAGTAGGACAAGGTGCAGGCAGGCTGGCCTGGGGTCAGGCCGGGCAGAGCACAGCG
GGGTGAGAGGGATTCCTAAT CACTCAGAGCAGTCTGTGACTTAGTGGACAGGGGAGGGGGCAAAGGGGGAGGAGAAGA
AAATGTTCTTCCAGTTACTTTCCAATTCTCCTTTAGGGACAGCTTAGAATTATTTGCACTATTGAGTCTTCATGTTCC
CACTTCAAAACAAACAGATGCTCTGAGAGCAAACTGGCTTGAATTGGTGACATTTAGTCCCTCAAGCCACCAGATGTG
ACAGTGTTGAGAACTACCTGGATTTGTATATATACCTGCGCTTGTTTTAAAGTGGGCTCAGCACATAGGGTTCCCACG
AAGCTCCGAAACTCTAAGTGTTTGCTGCAATTTTATAAGGACTTCCTGATTGGTTTCTCTTCTCCCCTTCCATTTCTG
CCTTTTGTTCATTTCATCCTTTCACTTCTTTCCCTTCCTCCATCCTCCTCCTTCCTAGTTCATCCCTTCTCTTCCAGG
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CAGCCGCGGTGCCCAACCACACTTGTCGGCTCCAGTCCCCAGAACTCTGCCTGCCCTTTGTCCTCCTGCTGCCAGTAC
CAGCCCCACCCTGTTTTGAGCCCTGAGGAGGCCTTGGGCTCTGCTGAGT CCGACCTGGCCTGTCTGTGAAGAGCAAGA
GAGCAGCAAGGTCTTGCTCTCCTAGGTAGCCCCCTCTTCCCTGGTAAGAAAAAGCAAAAGGCATTTCCCACCCTGAAC
ANCGAGCCTTTTCACCCTTCTACTCTAGAGAAGTGGACTGGAGGAGCTGGGCCCCGATTTGGTAGTTGAGGAAAGCACA
GAGGCCTCCTGTGGCCTGCCAGTCATCCGAGTGGCCCAACAGGGGCTCCATGCCAGCCGACCTTGACCTCACTCAGAAG
TCCAGAGTCTAGCGTAGTGCAGCAGGGCAGTAGCGGTACCAATGCAGAACTCCCAAGACCCGAGCTGGGACCAGTACC
TGGGTCCCCAGCCCTTCCTCTGCTCCCCCTTTTCCCTCGGAGTTCTTCTTGAATGGCAATGTTTTGCTTTTGCTCGAT
GCAGACAGGGGGCCAGAACACCACACATTTCACTGTCTGTCTGGTCCATAGCTGTGGTGTAGGGGCTTAGAGGCAT GG
GCTTGCTGTGGGTTTTTAATTGATCAGTTTTCATGTGGGAT CCCATCTTTTTAACCTCTGTTCAGGAAGTCCTTATCT
AGCTGCATATCTTCATCATATTGGTATATCCTTTTCTGTGTTTACAGAGATGTCTCTTATATCTAAATCTGTCCAACT
GAGAAGTACCTTATCAAAGTAGCAAATGAGACAGCAGTCTTATGCTTCCAGAAACACCCACAGGCATGTCCCATGTGA
GCTGCTGCCATGAACTGTCAAGTGTGTGTTGTCTTGTGTATTTCAGTTATTGTCCCTGGCTTCCTTACTATGGTGTAA
TCATGAAGGAGTGAAACATCATAGAAACTGTCTAGCACTTCCTTGCCAGTCTTTAGTGAT CAGGAACCATAGTTGACA
GTTCCAATCAGTAGCTTAAGAAAAAACCGTGTTTGTCTCTTCTGGAATGGTTAGAAGT GAGGGAGTTTGCCCCGTTCT
GTTTGTAGAGTCTCATAGTTGGACTTTCTAGCATATATGTGTCCATTTCCTTATGCTGTAAAAGCAAGTCCTGCAACC
AAACTCCCATCAGCCCAATCCCTGATCCCTGATCCCTTCCACCTGCTCTGCTGATGACCCCCCCAGCTTCACTTCTGA
CTCTTCCCCAGGAAGGGAAGGGGGGTCAGAAGAGAGGGTGAGTCCTCCAGAACTCTTCCTCCAAGGACAGAAGGCTCC
TGCCCCCATAGTGGCCTCGAACTCCTGGCACTACCAAAGGACACTTATCCACGAGAGCGCAGCATCCGACCAGGTTGT
CACTGAGAAGATGTTTATTTTGGTCAGTTGGGTTTTTATGTATTATACTTAGTCAAATGTAATGTGGCTTCTGGAATC
ATTGTCCAGAGCTGCTTCCCCGTCACCTGGGCGTCATCTGGTCCTGGTAAGAGGAGTGCGTGGCCCACCAGGLCCCCLCC
TGTCACCCATGACAGTTCATTCAGGGCCGATGGGGCAGTCGTGGTTGGGAACACAGCATTTCAAGCGT CACTTTATTT
CATTCGGGCCCCACCTGCAGCTCCCTCAAAGAGGCAGTTGCCCAGCCTCTTTCCCTTCCAGTTTATTCCAGAGCTGCC
AGTGGGGCCTGAGGCTCCTTAGGGTTTTCTCTCTATTTCCCCCTTTCTTCCTCATTCCCTCGTCTTTCCCAAAGGCAT
CACGAGTCAGTCGCCTTTCAGCAGGCAGCCTTGGCGGTTTATCGCCCTGGCAGGCAGGGGCCCTGCAGCTCTCATGCT
GCCCCTGCCTTGGGGTCAGGTTGACAGCGAGGTT GGAGGGAAAGCCTTAAGCTGCAGGATTCTCACCAGCTGTGTCCGG
CCCAGTTTTGGGGTGTGACCTCAATTTCAATTTTGTCTGTACTTGAACATTATGAAGATGGGGGCCTCTTTCAGTGAA
TTTGTGAACAGCAGAATTGACCGACAGCTTTCCAGTACCCATGGGGCTAGGTCATTAAGGCCACATCCACAGTCTCCC
CCACCCTTGTTCCAGTTGTTAGTTACTACCTCCTCTCCTGACAATACTGTATGTCGTCGAGCTCCCCCCAGGTCTACC
CCTCCCGGCCCTGCCTGCTGGTGGGCTTGTCATAGCCAGTGGGATTGCCGGTCTTGACAGCTCAGTGAGCTGGAGATA
CTTGGTCACAGCCAGGCGCTAGCACAGCTCCCTTCTGTTGATGCTGTATTCCCATATCAAAAGACACAGGGGACACCC
AGAAACGCCACATCCCCCAATCCATCAGTGCCAAACTAGCCAACGGCCCCAGCTTCTCAGCTCGCTGGATGGCGGAAG
CTGCTACTCGTGAGCGCCAGTGCGGGTGCAGACAATCTTCTGTTGGGTGGCATCATTCCAGGCCCGAAGCATGAACAG
TGCACCTGGGACAGGGAGCAGCCCCAAATTGTCACCTGCTTCTCTGCCCAGCTTTTCATTGCTGTGACAGTGATGGCG
ANAGAGGGTAATAACCAGACACAAACTGCCAAGTTGGGTGGAGAAAGGAGTTTCTTTAGCTGACAGAATCTCTGAATT
TTAAATCACTTAGTAAGCGGCTCAAGCCCAGGAGGGAGCAGAGGGATACGAGCGGAGTCCCCTGCGCGGGACCATCTG
GAATTGGTTTAGCCCAAGTGGAGCCTGACAGCCAGAACTCTGTGTCCCCCGTCTAACCACAGCTCCTTTTCCAGAGCA
TTCCAGTCAGGCTCTCTGGGCTGACTGGGCCAGGGGAGGTTACAGCGTACCAGTTCTTTAAGAAGATCTTTGGGCATAT
ACATTTTTAGCCTGTGTCATTGCCCCAAATGGATTCCTGTTTCAAGTTCACACCTGCAGATTCTAGGACCTGTGTCCT
AGACTTCAGGGAGTCAGCTGTTTCTAGAGTTCCTACCATGGAGTGGGTCTGGAGGACCTGCCCGGTGGGGGGGCAGAG
CCCTGCTCCCTCCGGGTCTTCCTACTCTTCTCTCTGCTCTGACGGGATTTGTTGATTCTCTCCATTTTGGTGTCTTTC
TCTTTTAGATATTGTATCAATCTTTAGAAAAGGCATAGTCTACTTGTTATAAATCGTTAGGATACTGCCTCCCCCAGG
GTCTAAAATTACATATTAGAGGGGAAAAGCTGAACACTGAAGTCAGTTCTCAACAATTTAGAAGCGAAAACCTAGAAAA
CATTTGGCAGAAAATTACATTTCGATGTTTTTGAATGAATACGAGCAAGCTTTTACAACAGTGCTGATCTAAAAATAC
TTAGCACTTGGCCTGAGATGCCTGGTGAGCATTACAGGCAAGGGGAATCTGGAGGTAGCCGACCTGAGGACATGGCTT
CTGAACCTGTCTTTTGGGAGTGGTATGGAAGGTGCGAGCGTT CACCAGTGACCTGGAAGGCCCAGCACCACCCTCCTTC
CCACTCTTCTCATCTTGACAGAGCCTGCCCCAGCGCTGACGTGTCAGGAAAACACCCAGGGAACTAGGAAGGCACTTC
TGCCTGAGGGGCAGCCTGCCTTGCCCACTCCTGCTCTGCTCGCCTCGGATCAGCTGAGCCTTCTGAGCTGGCCTCTCA
CTGCCTCCCCAAGGCCCCCTGCCTGCCCTGTCAGGAGGCAGAAGGAAGCAGGTGTGAGGGCAGTGCAAGGAGGGAGCA
CAACCCCCAGCTCCCGCTCCGGGCTCCGACTTGTGCACAGGCAGAGCCCAGACCCTGGAGGAAATCCTACCTTTGAAT
TCAAGAACATTTGGGGAATTTGGAAATCTCTTTGCCCCCAAACCCCCATTCTGTCCTACCTTTAATCAGGTCCTGCTC
AGCAGTGAGAGCAGATGAGGTGAAAAGGCCAAGAGGTTTGGCTCCTGCCCACTGATAGCCCCTCTCCCCGCAGTGTTT
GTGTGTCAAGTGGCAAAGCTGTTCTTCCTGGTGACCCTGATTATATCCAGTAACACATAGACTGTGCGCATAGGCCTG
CTTTGTCTCCTCTATCCTGGGCTTTTGTTTTGCTTTTTAGTTTTGCTTTTAGTTTTTCTGTCCCTTTTATTTAACGCA
CCGACTAGACACACAAAGCAGTTGAATTTTTATATATATATCTGTATATTGCACAATTATAAACTCATTTTGCTTGTG
GCTCCACACACACAAAAANAGACCTGTTAAAATTATACCTGTTGCTTAATTACAATATTTCTGATAACCATAGCATAG
GACAAGGGAAAATAAAAANAGAAAAANANAGAAAAAAAAACGACAAATCTGTCTGCTGGTCACTTCTTCTGTCCAAGCA
GATTCGTGGTCTTTTCCTCGCTTCTTTCAAGGGCTTTCCTGTGCCAGGTGAAGGAGGCTCCAGGCAGCACCCAGGTTT
TGCACTCTTGTTTCTCCCGTGCTTGTGAAAGAGGTCCCAAGGTTCTGGGTGCAGCGAGCGCTCCCTTGACCTGCTGAAG
TCCGGAACGTAGTCGGCACAGCCTGGTCGCCTTCCACCTCTGGGAGCTGGAGTCCACTGGGGTGGCCTGACTCCCCCA
GTCCCCTTCCCGTGACCTGGTCAGGGTGAGCCCATGTGGAGTCAGCCTCGCAGGCCTCCCTGCCAGTAGGGT CCGAGT
GTGTTTCATCCTTCCCACTCTGTCGAGCCTGGGGGCTGGAGCGCGAGACGGGAGGCCTGGCCTGTCTCGGAACCTGTGA
GCTGCACCAGGTAGAACGCCAGGGACCCCAGAATCATGTGCGTCAGTCCAAGGGGTCCCCTCCAGGAGTAGTGAAGAC
TCCAGAAATGTCCCTTTCTTCTCCCCCATCCTACGAGTAATTGCATTTGCTTTTGTAATTCTTAATGAGCAATATCTG
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CTAGAGAGTTTAGCTGTAACAGTTCTTTTTGATCATCTTTTTTTAATAATTAGAAACACCAAAAAAAT CCAGAAACTT
GTTCTTCCAAAGCAGAGAGCATTATAATCACCAGGGCCAAAAGCTTCCCTCCCTGCTGTCATTGCTTCTTCTGAGGCC
TGAATCCAAAAGAAAAACAGCCATAGGCCCTTTCAGTGGCCGGGCTACCCGTGAGCCCTTCGGAGGACCAGGGCTGGG
GCAGCCTCTGGGCCCACATCCGGGGCCAGCTCCGGCGTGTGTTCAGTGTTAGCAGTGGGTCATGATGCTCTTTCCCAC
CCAGCCTGGGATAGGGGCAGAGGAGGCGAGGAGGCCGTTGCCGCTGATGTTTGGCCGTGAACAGGTGGGTGTCTGCGT
GCGTCCACGTGCGTGTTTTCTGACTGACATGAAAT CGACGCCCGAGTTAGCCTCACCCGGTGACCTCTAGCCCTGCCC
GGATGGAGCGGGGCCCACCCGGTTCAGTGTTTCTGGGGAGCTGCGACAGTGGAGTGCAAAAGGCTTGCAGAACTTGAAG
CCTGCTCCTTCCCTTGCTACCACGGCCTCCTTTCCGTTTGATTTGTCACTGCTTCAATCAATAACAGCCGCTCCAGAG
TCAGTAGTCAATGAATATATGACCAAATATCACCAGGACTGTTACTCAATGTGTGCCGAGCCCTTGCCCATGCTGGGL
TCCCGTGTATCTGGACACTGTAACGTGTGCTGTGTTTGCTCCCCTTCCCCTTCCTTCTTTGCCCTTTACTTGTCTTTC
TGGGGTTTTTCTGTTTGGGTTTGGTTTGGTTTTTATTTCTCCTTTTGTGTTCCAAACATGAGGTTCTCTCTACTGGTC
CTCTTAACTGTGGTGTTGAGGCTTATATTTGTGTAATTTTTGGTGGGTGAAAGGAATTTTGCTAAGTAAATCTCTTCT
GTGTTTGAACTGAAGTCTGTATTGTAACTATGTTTAAAGTAATTGTTCCAGAGACAAATATTTCTAGACACTTTTTCT
TTACAAACAAAAGCATTCGGAGGGAGGGGGATGGCTGACT GAGATGAGAGGGGAGAGCTGAACAGATGACCCCTGCCCA
GATCAGCCAGAAGCCACCCAAAGCAGTGGAGCCCAGGAGTCCCACTCCAAGCCAGCAAGCCGAATAGCTGATGTGTTG
CCACTTTCCAAGTCACTGCAAAACCAGGTTTTGTTCCGCCCAGTGGATTCTTGTTTTGCTTCCCCTCCCCCCGAGATT
ATTACCACCATCCCGTGCTTTTAAGGAAAGGCAAGATTGATGTTTCCTTGAGGGGAGCCAGGAGGGGATGTGTGTGTG
CAGAGCTGAAGAGCTGGGGAGAATGGGGCTGGGCCCACCCAAGCAGGAGGCTGGGACGCTCTGCTGTGGGCACAGGTC
AGGCTAATGTTGGCAGATGCAGCTCTTCCTGGACAGGCCAGGTGGTGGGCATTCTCTCTCCAAGGTGTGCCCCGTGGG
CATTACTGTTTAAGACACTTCCGTCACATCCCACCCCATCCTCCAGGGCTCAACACTGTGACATCTCTATTCCCCACC
CTCCCCTTCCCAGGGCAATAAANATGACCATGGAGGGGGCTTGCACTCTCTTGGCTGTCACCCGATCGCCAGCAAAACT
TAGATGTGAGAAAACCCCTTCCCATTCCATGGCGAAAACATCTCCTTAGAAAAGCCATTACCCTCATTAGGCATGGTT
TTGGGCTCCCAAAACACCTGACAGCCCCTCCCTCCTCTGAGAGGCGGAGAGTGCTGACTGTAGTGACCATTGCATGCC
GGGTGCAGCATCTGGAAGAGCTAGGCAGGGTGTCTGCCCCCTCCTGAGTTGAAGTCATGCTCCCCTGTGCCAGCCCAG
AGGCCGAGAGCTATGGACAGCATTGCCAGTAACACAGGCCACCCTGTGCAGAAGGGAGCTGGCTCCAGCCTGGAAACC
TGTCTGAGGTTGGGAGAGGT GCACTTGGGGCACAGGGAGAGGCCGGGACACACTTAGCTGGAGATGTCTCTAAAAGCC
CTGTATCGTATTCACCTTCAGTTTTTGTGTTTTGGGACAATTACTTTAGAAAATAAGTAGGTCGTTTTAAAAACAARA
ATTATTGATTGCTTTTTTGTAGTGTTCAGAAAAAAGGTTCTTTGTGTATAGCCAAATGACTGAAAGCACTGATATATT
TAAAAACAAANAGGCAATTTATTAAGGAAATTTGTACCATTTCAGTAAACCTGTCTGAATGTACCTGTATACGTTTCAA
AANCACCCCCCCCCCACTGAATCCCTGTAACCTATTTATTATATAAAGAGTTTGCCTTATAAATTTACATAAAAATGT
c

SEQ ID NO: 37 >NP _001104262.1 MECP2 [organism=Homo sapiens]| [ GenelD=4204]
[isoform=2]

MAAAAAANAPSGGGGGGEEERLEEKSEDODLOGLKDKPLKEFKKVKKDKKEEKEGKHEPVOPSAHHSAEPAEAGKAET SE
GSGSAPAVPEASASPKORRSIIRDRGPMYDDPTLPEGWTRKLKQRKSGRSAGKYDVYLINPOGKAFRSKVELIAYFEK
VGDTSLDPNDEDETVTGRGS PSRREQKPPKKPKSPKAPGTGRGRGRPKGSGTTRPKAATSEGVOVKRVLEKSPGKLLYV
KMPEFQTSPGGKAEGGGATTSTOVMVIKRPGRKRKAEADPOAIPKKRGRKPGSVVAAAAAEAKKKAVKESSIRSVOETV
LPIKKRKTRETVSIEVKEVVKPLLVSTLGEKSGKGLKTCKSPGRKSKESSPKGRSSSASSPPKKEHHHHHHHSESPKA
PVPLLPPLPPPPPEPESSEDPTSPPEPODLSSSVCKEEKMPRGGSLESDGCPKEPAKTOQPAVATAATAAEKYKHRGEG
ERKDIVSSSMPRPNREEPVDSRTPVTERVS

SEQ ID NO: 38 >NP _001303266.1 MECP2 [organism=Homo sapiens]| [ GenelD=4204]
[isoform=3]

MYDDPTLPEGWTRKLKOQRKSGRSAGKYDVYLINPOGKAFRSKVELIAYFEKVGDTSLDPNDEDETVTGRGSPSRREQK
PPKKPKSPKAPGTGRGRGRPKGSGTTRPKAATSEGVOVKRVLEKSPGKLLVKMPEFQTSPGGKAEGGGATTSTQVMVIK
RPGRKRKAEADPOATPKKRGRKPGSVVAAAAAEAKKKAVKESSIRSVOETVLPIKKRKTRETVSIEVKEVVKPLLVST
LGEKSGKGLKTCKSPGRKSKESSPKGRSSSASSPPKKEHHHHHHHSESPKAPVPLLPPLPPPPPEPESSEDPTSPPEP
ODLSSSVCKEEKMPRGGSLESDGCPKEPAKTOPAVATAATAAEKYKHRGEGERKDIVSSSMPRPNREEPVDSRTPVTE

SEQ ID NO: 39 >NP 001373066.1 MECP2 [organism=Homo sapiens]| [ GenelD=4204]
[isoform=4]

MPFQOT S PGGKAEGGGATT STOVMVIKRPGRKRKAEADPOAT PKKRGRKPGSVVAAAAAFAKKKAVKES SIRSVOETVL
PIKKRKTRETVSIEVKEVVKPLLVSTLGEKSGKGLKTCKSPGRKSKESSPKGRSSSASSPPKKEHHHHHHHSES PKAP

VPLLPPLPPPPPEPESSEDPTSPPEPQDLSSSVCKEEKMPRGGSLESDGCPKEPAKTOPAVATAATAAEKYKHRGEGE
RKDIVSSSMPRPNREEPVDSRTPVTERVS
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SEQ ID NO: 40 >NP_004983.1 MECP2 [organism=Homo sapiens] [ GenelD=4204] [isoform=1]

MVAGMLGLREEKSEDODLOGLKDKPLKEKKVKKDKKEEKEGKHEPVOPSAHHSAEPAEAGKAETSEGSGSAPAVPEAS
ASPKORRSITIRDRGPMYDDPTLPEGWTRKLKORKSGRSAGKYDVYLINPOGKAFRSKVELIAYFEKVGDTSLDPNDED
FTVTGRGSPSRREQKPPKKPKSPKAPGTGRGRGRPKGSGTTRPKAAT SEGVOVKRVLEKSPGKLLVKMPEFQT SPGGKA
EGGGATTSTOVMVIKRPGRKRKAEADPOAI PKKRGRKPGSVVAAAAAEAKKKAVKESSIRSVOETVLPIKKRKTRETV
SIEVKEVVKPLLVSTLGEKSGKGLKTCKSPGRKSKESSPKGRSSSASSPPKKEHHHHHHHSESPKAPVPLLPPLPPPP
PEPESSEDPTSPPEPODLSS SVCKEEKMPRGGSLESDGCPKEPAKTOPAVATAATAAEKYKHRGEGERKDIVSSSMPR
PNREEPVDSRTPVTERVS

SEQ ID NO: 41 >XP 011529468.1 MECP2 [organism=Homo sapiens]| [ GenelD=4204]
[isoform=X1]

MYDDPTLPEGWTRKLKOQRKSGRSAGKYDVYLINPOGKAFRSKVELIAYFEKVGDTSLDPNDEDETVTGRGSPSRREQK
PPKKPKSPKAPGTGRGRGRPKGSGTTRPKAATSEGVOVKRVLEKSPGKLLVKMPEFQTSPGGKAEGGGATTSTQVMVIK
RPGRKRKAEADPOATPKKRGRKPGSVVAAAAAEAKKKAVKESSIRSVOETVLPIKKRKTRETVSIEVKEVVKPLLVST
LGEKSGKGLKTCKSPGRKSKESSPKGRSSSASSPPKKEHHHHHHHSESPKAPVPLLPPLPPPPPEPESSEDPTSPPEP
ODLSSSVCKEEKMPRGGSLESDGCPKEPAKTOPAVATAATAAEKYKHRGEGERKDIVSSSMPRPNREEPVDSRTPVTE
RVS

SEQ ID NO: 42 >sp|P11940|PABP1_HUMAN Polyadenylate-binding protein 1 OS=Homo
sapiens 0X=9606 GN=PABPC1 PE=1 SV=2

MNPSAPSYPMASLYVGDLHPDVTEAMLYEKESPAGPILSIRVCRDMITRRSLGYAYVNEQOPADAERATLDTMNEDVIK
GKPVRIMWSQORDPSLRKSGVGNIFIKNLDKSIDNKALYDTESAFGNILSCKVVCDENGSKGYGEVHFETOQEAAERATE
KMNGMLLNDRKVEVGREKSRKEREAELGARAKEFTNVYIKNEFGEDMDDERLKDLEGKEFGPALSVKVMIDESGKSKGEG
EVSFERHEDAQKAVDEMNGKELNGKOIYVGRAQKKVEROTELKRKFEQMKODRITRYQGVNLYVKNLDDGIDDERLRK
EFSPEGTITSAKVMMEGGRSKGEGEVCESSPEEATKAVTIEMNGRIVATKPLYVALAQRKEEROQAHLTNQYMORMASVR
AVPNPVINPYQPAPPSGYFMAATPOTONRAAYYPPSOIAQLRPSPRWTAQGARPHPFONMPGATIRPAAPRPPESTMRP
ASSOVPRVMSTOQRVANTSTQTMGPRPAAAAAAATPAVRTVPOYKYAAGVRNPOOHLNAQPOVIMOOPAVHVQOGOEPLT
ASMLASAPPQEQKOMLGERLEFPLIQAMHPTLAGKITGMLLEIDNSELLHMLESPESLRSKVDEAVAVLOAHQAKEAAQ
KAVNSATGVPTV

SEQ ID NO: 43 >sp|P11940-2|PABP1_HUMAN Isoform 2 of Polyadenylate-binding protein 1
OS=Homo sapiens OX=9606 GN=PABPC1

MNPSAPSYPMASLYVGDLHPDVTEAMLYEKESPAGPILSIRVCRDMITRRSLGYAYVNEFQOPADAERATLDTMNEDVIK
GKPVRIMWSQORDPSLRKSGVGNIFIKNLDKSIDNKALYDTESAFGNILSCKVVCDENGSKGYGEVHFETOQEAAERATE
KMNGMLLNDRKVEVGREKSRKEREAELGARAKEFTNVYIKNEFGEDMDDERLKDLEGKEFGPALSVKVMIDESGKSKGEG
EVSFERHEDAQKAVDEMNGKELNGKOIYVGRAQKKVEROTELKRKFEQOMKODRITRYOGVNLYVKNLDDGIDDERLRK
EFSPEGTITSAKVMMEGGRSKGEGEVCESSPEEATKAVTIEMNGRIVATKPLYVALAQRKEEROQAHLTNQYMORMASVR
AVPNPVINPYQPAPPSGYFMAATPOTONRAAYYPPSOIAQLRPSPRWTAQGARPHPAVHVOGOEPLTASMLASAPPOE
OKOMLGERLFPLIQAMHPTLAGKITGMLLEIDNSELLHMLESPESLRSKVDEAVAVLOAHQAKEAAQKAVNSATGVPT
v

SEQ ID NO: 44 >sp|QOHOAONAT10_ HUMAN RNA cytidine acetyltransferase OS=Homo
sapiens OX=9606 GN=NAT10 PE=1 SV=2

MHRKKVDNRIRILIENGVAERQRSLEVVVGDRGKDOVVILHHMLSKATVKARPSVLWCYKKELGES SHRKKRMROLOK
KIKNGTLNIKQODDPFELFIAATNIRYCYYNETHKILGNTEFGMCVLODFEALTPNLLARTVETVEGGGLVVILLRTMNS
LKOLYTVTMDVHSRYRTEAHODVVGRENERFILSLASCKKCLVIDDOLNILPI SSHVATMEALPPOTPDESLGPSDLE
LRELKESLODTQPVGVLVDCCKTLDOAKAVLKEFIEGI SEKTLRSTVALTAARGRGKSAALGLATAGAVAFGYSNIFEFVT
SPSPDNLHTLFEFVEFKGFDALQYQEHILDYEITQSLNPEENKAVIRVNVEREHROQTIQYIHPADAVKLGQAELVVIDEA
AATPLPLVKSLLGPYLVEMASTINGYEGTGRSLSLKLIQQOLROOSAQSOQVSTTAENKTTTTARLASARTLYEVSLQES
IRYAPGDAVEKWLNDLLCLDCLNITRIVSGCPLPEACELYYVNRDTLECYHKASEVELORLMALYVASHYKNSPNDLQ
MLSDAPAHHLEFCLLPPVPPTONALPEVLAVIQVCLEGEISROSILNSLSRGKKASGDLIPWTVSEQEFODPDEGGLSGG
RVVRIAVHPDYQGMGYGSRALOLLOMYYEGREPCLEEKVLETPOQEIHTVSSEAVSLLEEVITPRKDLPPLLLKLNERP
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AERLDYLGVSYGLTPRLLKFWKRAGEVPVYLROTPNDLTGEHSCIMLKTLTDEDEADOQGGWLAAFWKDEFRRRELALLS
YOFSTESPSLALNIIONRNMGKPAQPALSREELEALFLPYDLKRLEMYSRNMVDYHLIMDMIPAI SRIYFLNOQLGDLA
LSAAQSALLLGIGLOQHKSVDOLEKEIELPSGOLMGLENRITIRKVVKLENEVOQEKATEEQMVAAKDVVMEPTMKT LSDD
LDEAAKEFOEKHKKEVGKLKSMDLSEYIIRGDDEEWNEVLNKAGPNASIISLKSDKKRKLEAKQEPKOSKKLKNRETK
NKKDMKLKRKK

SEQ ID NO: 45 >sp|Q9HOAO0-2[NAT10_HUMAN Isoform 2 of RNA cytidine acetyltransferase
OS=Homo sapiens OX=9606 GN=NAT10

MROLOKKIKNGTLNIKODDPFELFIAATNIRYCYYNETHKILGNTEFGMCVLODFEALTPNLLARTVETVEGGGLVVIL
LRTMNSLKOQLYTVTMDVHSRYRTEAHQODVVGRENERFILSLASCKKCLVIDDOQLNILPISSHVATMEALPPQTPDESL
GPSDLELRELKESLODTQOPVGVLVDCCKTLDQAKAVLKFIEGI SEKTLRSTVALTAARGRGKSAALGLATAGAVAFGY
SNIFVTSPSPDNLHTLFEEVEKGEFDALOQYQEHLDYEIIQSLNPEFNKAVIRVNVEREHROQTIQYTHPADAVKLGOAEL
VVIDEAAAIPLPLVKSLLGPYLVEFMASTINGYEGTGRSLSLKLIQQOLROOSAQSOVSTTAENKTTTTARLASARTLYE
VSLOESTIRYAPGDAVEKWLNDLLCLDCLNITRIVSGCPLPEACELYYVNRDTLEFCYHKASEVEFLOQRLMALYVASHYKN
SPNDLOMLSDAPAHHLFCLLPPVPPTONALPEVIAVIOVCLEGETISROSILNSLSRGKKASGDLIPWIVSEQFQDPDE
GGLSGGRVVRIAVHPDYOGMGYGSRALQLLOMYYEGREFPCLEEKVLETPOETHTVSSEAVSLLEEVITPRKDLPPLLL
KLNERPAERLDYLGVSYGLT PRLLKFWKRAGEVPVYLROTPNDLTGEHSCIMLKTLTDEDEADQGGWLAAFWKDEFRRR
FLALLSYQFSTESPSLALNIIONRNMGKPAQPALSREELEALFLPYDLKRLEMYSRNMVDYHLIMDMI PAISRIYELN
QOLGDLALSAAQSALLLGIGLQOHKSVDQLEKEIELPSGQLMGLENRIIRKVVKLENEVOQEKATEEQMVAAKDVVMEPTM
KTLSDDLDEAAKEFQEKHKKEVGKLKSMDLSEYITRGDDEEWNEVLNKAGPNASTI I SLKSDKKRKLEAKQEPKOSKKL
KNRETKNKKDMKLKRKK

SEQ ID NO: 46 spCas9

MDKKYSIGLDIGTNSVGWAVITDEYKVPSKKEFKVLGNTDRHSIKKNLIGALLEDSGETAEATRLKRTARRRYTRRKNR
ICYLQEIFSNEMAKVDDSEFFHRLEESFLVEEDKKHERHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYL
ALAHMIKFRGHEFLIEGDLNPDNSDVDKLEIQLVOTYNQLEFEENPINASGVDAKATILSARLSKSRRLENLIAQLPGEKK
NGLEGNLIALSLGLTPNFKSNEDLAEDAKLOLSKDTYDDDLDNLLAQIGDOQYADLELAAKNLSDAILLSDILRVNTET
TKAPLSASMIKRYDEHHODLTLLKALVROQLPEKYKEIFEDOSKNGYAGYIDGGASQEEFYKFIKPILEKMDGTEELL
VKLNREDLLRKQRTEFDNGSI PHOQIHLGELHAILRRQEDEFYPFLKDNREKIEKILTFRIPYYVGPLARGNS REAWMTRK
SEETITPWNEFEEVVDKGASAQSFIERMTNEDKNLPNEKVLPKHSLLYEYFTVYNELTKVKYVTEGMRKPAFLSGEQKK
ATIVDLLEFKTNRKVTVKQLKEDYFKKIECEFDSVEISGVEDRENASLGTYHDLLKIIKDKDEFLDNEENEDILEDIVLTLT
LFEDREMIEERLKTYAHLEFDDKVMKQLKRRRYTGWGRLSRKLINGIRDKOSGKTILDELKSDGFANRNEMQLIHDDSL
TEFKEDIQKAQVSGOGDSLHEHIANLAGSPAIKKGILOTVKVVDELVKVMGRHKPENIVIEMARENOTTOKGOKNSRER
MKRIEEGIKELGSQILKEHPVENTOLONEKLYLYYLONGRDMYVDOQELDINRLSDYDVDHIVPOQSEFLKDDSIDNKVLT
RSDKNRGKSDNVPSEEVVKKMKNYWRQLLNAKLITQRKEDNLTKAERGGLSELDKAGEIKROLVETRQITKHVAQILD
SRMNTKYDENDKLIREVKVITLKSKLVSDEFRKDEFQFYKVREINNYHHAHDAYLNAVVGTALIKKYPKLESEEFVYGDYK
VYDVRKMIAKSEQEIGKATAKYFEYSNIMNEFKTEITLANGEIRKRPLIETNGETGEIVWDKGRDEATVRKVLSMPQOV
NIVKKTEVOTGGEFSKESILPKRNSDKLIARKKDWDPKKYGGEDSPTVAYSVLVVAKVEKGKSKKLKSVKELLGITIME
RSSFEKNPIDFLEAKGYKEVKKDLIIKLPKYSLEFELENGRKRMLASAGELOKGNELALPSKYVNEFLYLASHYEKLKGS
PEDNEQKQLEVEQHKHYLDEIIEQISEFSKRVILADANLDKVLSAYNKHRDKPIREQAENITHLEFTLTNLGAPAAFKY
FDTTIDRKRYTSTKEVLDATLIHQSITGLYETRIDLSQLGGD

SEQ ID NO: 47 dCas13

MNIPALVENQKKYFGTYSVMAMLNAQTVLDHIQKVADIEGEONENNENLWEHPVMSHLYNAKNGYDKOPEKTMFIIER
LOSYFPFLKIMAENQREYSNGKYKONRVEVNSNDI FEVLKRAFGVLKMYRDLTNAYKTYEEKLNDGCEFLTSTEQPLS
GMINNYYTVALRNMNERYGYKTEDLAFIODKREFKEVKDAYGKKKSQVNTGEFFLSLODYNGDTOQKKLHLSGVGIALLIC
LELDKOYINIFLSRLPIFSSYNAQSEERRITIIRSEFGINSIKLPKDRIHSEKSNKSVAMDMLNEVKRCPDELEFTTLSAE
KOSREFRIISDDHNEVLMKRS SDREVPLLLOYIDYGKLEDHIRFHVNMGKLRYLLKADKTCIDGQTRVRVIEQPLNGEG
RLEEAETMRKQENGTEFGNSGIRIRDFENMKRDDANPANYPYIVDTYTHYILENNKVEMEFINDKEDSAPLLPVIEDDRY
VVKTIPSCRMSTLEIPAMAFHMEFLEGSKKTEKLIVDVHNRYKRLEFOAMOKEEVTAENIASEFGIAESDLPOQKILDLISG
NAHGKDVDAFIRLTVDDMLTDTERRIKREFKDDRKSIRSADNKMGKRGEKQISTGKLADFLAKDIVLEQPSVNDGENKT
TGLNYRIMOSAIAVYDSGDDYEAKQQFKLMFEKARLIGKGTTEPHPELYKVFARSI PANAVEFYERYLIERKEYLTGL
SNEIKKGNRVDVPEFIRRDONKWKT PAMKTLGRIYSEDLPVELPROMEDNEIKSHLKSLPOMEGIDENNANVTYLIAEY
MKRVLDDDEFOTEYOWNRNYRYMDMLKGEYDRKGSLOHCEFTSVEEREGLWKERASRTERYRKOASNKIRSNROMRNASS
EETETILDKRLSNSRNEYQKSEKVIRRYRVODALLFLLAKKTLTELADEFDGERFKLKEIMPDAEKGILSEIMPMSETE
EKGGKKYTITSEGMKLKNYGDEFFVLASDKRIGNLLELVGSDIVSKEDIMEEFNKYDOCRPEISSIVENLEKWAEFDTYP
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ELSARVDREEKVDEFKSILKILLNNKNINKEQSDILRKIRNAFDANNYPDKGVVEIKALPEIAMSIKKAFGEYAIMKGS
1o

SEQ ID NO: 48 PABC1-dCas13 Fusion Protein

MNIPALVENQKKYFGTYSVMAMLNAQTVLDHIQKVADIEGEONENNENLWEHPVMSHLYNAKNGYDKOPEKTMFIIER
LOSYFPFLKIMAENQREYSNGKYKONRVEVNSNDI FEVLKRAFGVLKMYRDLTNAYKTYEEKLNDGCEFLTSTEQPLS
GMINNYYTVALRNMNERYGYKTEDLAFIODKREKEVKDAYGKKKSOVNTGEFFLSLODYNGDTOKKLHLSGVGIALLIC
LELDKOYINIFLSRLPIFSSYNAQSEERRITIIRSEFGINSIKLPKDRIHSEKSNKSVAMDMLNEVKRCPDELEFTTLSAE
KOSREFRIISDDHNEVLMKRS SDREVPLLLOYIDYGKLEDHIRFHVNMGKLRYLLKADKTCIDGQTRVRVIEQPLNGEG
RLEEAETMRKQENGTEFGNSGIRIRDFENMKRDDANPANYPYIVDTYTHYILENNKVEMEFINDKEDSAPLLPVIEDDRY
VVKTIPSCRMSTLEIPAMAFHMEFLEGSKKTEKLIVDVHNRYKRLEFOAMOKEEVTAENIASEFGIAESDLPOQKILDLISG
NAHGKDVDAFIRLTVDDMLTDTERRIKREKDDRKSIRSADNKMGKRGEKQI STGKLADFLAKDIVLEQPSVNDGENKI
TGLNYRIMOSAIAVYDSGDDYEAKQQFKLMFEKARLIGKGTTEPHPELYKVFARSI PANAVEFYERYLIERKEYLTGL
SNEIKKGNRVDVPEFIRRDONKWKT PAMKTLGRIYSEDLPVELPROMEDNEIKSHLKSLPOMEGIDENNANVTYLIAEY
MKRVLDDDEFOTEYOWNRNYRYMDMLKGEYDRKGSLOHCEFTSVEEREGLWKERASRTERYRKOASNKIRSNROMRNASS
EETETILDKRLSNSRNEYQKSEKVIRRYRVODALLFLLAKKTLTELADEFDGERFKLKEIMPDAEKGILSEIMPMSETE
EKGGKKYTITSEGMKLKNYGDEFFVLASDKRIGNLLELVGSDIVSKEDIMEEFNKYDOCRPEISSIVENLEKWAEFDTYP
ELSARVDREEKVDEFKSILKILLNNKNINKEQSDILRKIRNAFDANNYPDKGVVEIKALPEIAMSIKKAFGEYAIMKGS
LOMNPSAPSYPMASLYVGDLHPDVTEAMLYEKESPAGPILSIRVCRDMITRRSLGYAYVNEQOPADAERALDTMNEDV
IKGKPVRIMWSORDPSLRKSGVGNIFIKNLDKSIDNKALYDTESAFGNILSCKVVCDENGSKGYGEVHEFETOQEAAERA
IEKMNGMLLNDRKVEVGRFKSRKEREAELGARAKEFTNVYIKNFGEDMDDERLKDLEGKEGPALSVKVMTDESGKSKG
FGEVSEFERHEDAQKAVDEMNGKELNGKQIYVGRAQKKVERQTELKRKFEQOMKODRITRYQGVNLYVKNLDDGIDDERL
RKEFSPFGTITSAKVMMEGGRSKGEGEVCESSPEEATKAVTEMNGRIVATKPLYVALAQRKEERQAHLTNQYMORMAS
VRAVPNPVINPYQPAPPSGYEFMAAIPQTONRAAYYPPSOIAQLRPSPRWTAQGARPHPFONMPGAIRPAAPRPPESTM
RPASSOVPRVMSTORVANTSTOTMGPRPAAAAAAATPAVRTVPOQYKYAAGVRNPOQOHLNAQPOVTMQOQOPAVHVOGQEP
LTASMLASAPPOQEQOKOMLGERLFPLIQAMHPTLAGKITGMLLEIDNSELLHMLESPESLRSKVDEAVAVLOAHQAKEA
AQKAVNSATGVPTV

SEQ ID NO: 49 PABC1-dCas13 Fusion Protein

MNIPALVENQKKYFGTYSVMAMLNAQTVLDHIQKVADIEGEONENNENLWFHPVMSHLYNAKNGYDKQPEKTMFIIER
LOSYFPFLKIMAENOREYSNGKYKONRVEVNSNDI FEVLKRAFGVLKMYRDLTNAYKTYEEKLNDGCEFLTSTEQPLS
GMINNYYTVALRNMNERYGYKTEDLAFIODKRFKFVKDAYGKKKSOVNTGEFFLSLODYNGDTOKKLHLSGVGIALLIC
LFLDKQYINIFLSRLPIFSSYNAQSEERRIIIRSFGINSIKLPKDRIHSEKSNKSVAMDMLNEVKRCPDELFTTLSAE
KQOSRFRIISDDHNEVLMKRS SDREVPLLLOYIDYGKLFDHI RFHVNMGKLRYLLKADKTCIDGOTRVRVIEQPLNGFG
RLEEAETMRKQENGTFGNSGIRIRDFENMKRDDANPANYPYIVDTYTHYILENNKVEMFINDKEDSAPLLPVIEDDRY
VVKTIPSCRMSTLEIPAMAFHMFLFGSKKTEKLIVDVHNRYKRLFQAMOKEEVTAENIASFGIAESDLPOKILDLISG
NAHGKDVDAFIRLTVDDMLT DTERRI KRFKDDRKS I RSADNKMGKRGFKQI STGKLADFLAKDIVLFQPSVNDGENKI
TGLNYRIMOSAIAVYDSGDDYEAKQOQFKLMFEKARLI GKGTTEPHPFLYKVFARS I PANAVEFYERYLIERKFYLTGL
SNEIKKGNRVDVPFIRRDONKWKT PAMKTLGRIYSEDLPVELPROMFDNEI KSHLKSLPOMEGIDENNANVTYLIAEY
MKRVLDDDFQTFYOWNRNYRYMDMLKGEYDRKGSLOHCFTSVEEREGLWKERASRTERYRKOASNKIRSNROMRNASS
EEIETILDKRLSNSRNEYQKSEKVIRRYRVODALLFLLAKKTLTELADFDGERFKLKEIMPDAEKGILSEIMPMSEFTE
EKGGKKYTITSEGMKLKNYGDFFVLASDKRIGNLLELVGSDIVSKEDIMEEFNKYDQCRPEI SSIVENLEKWAFDTYP
ELSARVDREEKVDFKSILKI LLNNKNINKEQSDILRKIRNAFDANNYPDKGVVEIKALPEIAMSI KKAFGEYAIMKGS
LOLENPSAPSYPMASLYVGDLHPDVTEAMLYEKFSPAGPILSIRVCRDMITRRS LGYAYVNFQOPADAERALDTMNFD
VIKGKPVRIMWSQRDPSLRKSGVGNI FIKNLDKSIDNKALYDTFSAFGNILSCKVVCDENGSKGYGFVHFETQEAAER
ATEKMNGMLLNDRKVFVGRFKSRKEREAELGARAKEFTNVYIKNFGEDMDDERLKDLFGKFGPALSVKVMTDESGKSK
GFGFVSFERHEDAQKAVDEMNGKELNGKOI YVGRAQKKVERQTELKRKFEQMKODRITRYQGVNL YVKNLDDGI DDER
LRKEFSPFGTITSAKVMMEGGRSKGFGFVCFSS PEEATKAVTEMNGRIVATKPLYVALAQRKEERQAHLTNOYMORMA
SVRAVPNPVINPYOPAPPSGYFMAAT POTONRAAYYPPSQIAQLRPS PRWTAQGARPHPFONMPGATRPAAPRPPFST
MRPAS SQVPRVMSTORVANT STOTMGPRPAAAAAAAT PAVRTVPOYKYAAGVRN POOHLNAQPQOVTMOQPAVHVOGOE
PLTASMLASAPPOEQKOMLGERLFPLIOAMHPTIAGKITGMLLEI DNSELLHMLES PESLRSKVDEAVAVLOAHOAKE
AMOKAVNSATGVETV*

SEQ ID NO: 50 >pJc1211 (dCAS13-PABP) (10,647 bp)

CTTTAATAGTGGACTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGGTCTATTCTTTTGATTTATAAGGGAT
TTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTAATTCTGTGGAATGTG
TGTCAGTTAGGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCA
ACCAGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCATA
GTCCCGCCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGACTAATT
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TTTTTTATTTATGCAGAGGCCGAGGCCGCCTCTGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGC
CTAGGCTTTTGCAAAAAGCT CCCGGGAGCTTGTATATCCATTTTCGGATCTGATCAAGAGACAGGATGAGGATCGTTT
CGCATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGCGTGGAGAGGCTATTCGGCTATGACTGGGCA
CAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACC
GACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTCCTTGC
GCAGCTGTGCTCGACGTTGT CACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTG
TCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCT
ACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAG
GATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGL
GAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGCAAAATGGCCGCTTTTCTGGATTCATC
GACTGTGGCCGGCTGGGTGT GGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGC
GGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTT
CTTGACGAGTTCTTCTGAGCGGGACTCTGGGGTTCGAAATGACCGACCAAGCGACGCCCAACCTGCCATCACGAGATT
TCGATTCCACCGCCGCCTTCTATGAAAGGTTGGGCTTCGGAATCGTTTTCCGGGACGCCGGCTGGATGATCCTCCAGC
GCGGGGATCTCATGCTGGAGTTCTTCGCCCACCCCAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATA
GCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTT
ATCATGTCTGTATACCGTCGACCTCTAGCTAGAGCTTGGCGTAAT CATGGTCATAGCTGTTTCCTGTGTGAAATTGTT
ATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAAC
TCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCC
ANCGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTC
GGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGCGTTATCCACAGAATCAGGGGATAACGCAGGAAAGA
ACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCC
CCCCTGACGAGCATCACAAAAATCGACGCTCAAGT CAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGT
TTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTT
CGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCT
GTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGAC
ACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCT
TGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCG
GAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGA
TTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACT
CACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTA
AATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGA
TCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTG
GCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAA
GGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAA
GTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTA
TGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCT
CCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATT
CTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGT CATTCTGAGAATAGTGTA
TGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCA
TCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTC
GTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCG
CAAAAANGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATC
AGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTC
CCCGAAAAGTGCCACCTGACGTCGACGGATCGGGAGATCTCCCGATCCCCTATGGTGCACTCTCAGTACAATCTGCTC
TGATGCCGCATAGTTAAGCCAGTATCTGCTCCCTGCTTGTGTGTTGGAGGTCGCTGAGTAGTGCGCGAGCAAAATTTA
AGCTACAACAAGGCAAGGCTTGACCGACAATTGCATGAAGAATCTGCTTAGGGTTAGGCGTTTTGCGCTGCTTCGCGA
TGTACGGGCCAGATATACGCGTTGACATTGATTATTGACTAGTTATTAATAGTAAT CAATTACGGGGTCATTAGTTCA
TAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCC
ATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTT
ACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAA
ATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCAT
CGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGACTCACGGGGATTTCCAAG
TCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTC
CGCCCCATTGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTCTCTGGCTAACTAGAGA
ACCCACTGCTTACTGGCTTATCGAAATTAATACGACTCACTATAGGGAGACCCAAGCTGGCTAGCGTTTAAACTTAAG
CTTGCCACCATGAACATCCCCGCTCTGGTGGAAAACCAGAAGAAGTACTTTGGCACCTACAGCGTGATGGCCATGCTG
ANCGCTCAGACCGTGCTGGACCACATCCAGAAGGCTGGCCGATATT GAGGGCGAGCAGAACGAGAACAACGAGAATCTG
TGGTTTCACCCCGTGATGAGCCACCTGTACAACGCCAAGAACGGCTACGACAAGCAGCCCGAGAAAACCATGTTCATC
ATCGAGCGGCTGCAGAGCTACTTCCCATTCCTGAAGATCATGGCCGAGAACCAGAGAGAGTACAGCAACGGCAAGTAC
ANGCAGAACCGCGTGGAAGT GAACAGCAACGACATCTTCGAGGTGCTGAAGCGCGCCTTCGGCGTGCTGAAGATGTAC
AGGGACCTGACCAACGCATACAAGACCTACGAGGAAAAGCTGAACGACGGCTGCGAGTTCCTGACCAGCACAGAGCAA
CCTCTGAGCGGCATGATCAACAACTACTACACAGTGGCCCTGCGGAACATGAACGAGAGATACGGCTACAAGACAGAG
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GACCTGGCCTTCATCCAGGACAAGCGGTTCAAGTTCGTGAAGGACGCCTACGGCAAGAAAAAGTCCCAAGTGAATACC
GGATTCTTCCTGAGCCTGCAGGACTACAACGGCGACACACAGAAGAAGCTGCACCTGAGCGGAGTGGGAATCGCCCTG
CTGATCTGCCTGTTCCTGGACAAGCAGTACATCAACATCTTTCTGAGCAGGCTGCCCATCTTCTCCAGCTACAATGCC
CAGAGCGAGGAACGGCGGATCATCATCAGATCCTTCGGCAT CAACAGCATCAAGCTGCCCAAGGACCGGATCCACAGC
GAGAAGTCCAACAAGAGCGTGGCCATGGATATGCTCAACGAAGTGAAGCGGTGCCCCGACGAGCTGTTCACAACACTG
TCTGCCGAGAAGCAGTCCCGGTTCAGAATCATCAGCGACGACCACAATGAAGTGCTGATGAAGCGGAGCAGCGACAGA
TTCGTGCCTCTGCTGCTGCAGTATATCGATTACGGCAAGCTGTTCGACCACATCAGGTTCCACGTGAACATGGGCAAG
CTGAGATACCTGCTGAAGGCCGACAAGACCTGCATCGACGGCCAGACCAGAGT CAGAGTGATCGAGCAGCCCCTGAAC
GGCTTCGGCAGACTGGAAGAGGCCGAGACAATGCGGAAGCAAGAGAACGGCACCTTCGGCAACAGCGGCATCCGGATC
AGAGACTTCGAGAACATGAAGCGGGACGACGCCAATCCTGCCAACTATCCCTACATCGTGGACACCTACACACACTAC
ATCCTGGAAAACAACAAGGT CGAGATGTTTATCAACGACAAAGAGGACAGCGCCCCACTGCTGCCCGTGATCGAGGAT
GATAGATACGTGGTCAAGACAATCCCCAGCTGCCGGATGAGCACCCTGGAAATTCCAGCCATGGCCTTCCACATGTTT
CTGTTCGGCAGCAAGAAAACCGAGAAGCTGATCGTGGACGTGCACAACCGGTACAAGAGACTGTTCCAGGCCATGCAG
AAAGAAGAAGTGACCGCCGAGAATATCGCCAGCTTCGGAAT CGCCGAGAGCGACCTGCCTCAGAAGATCCTGGATCTG
ATCAGCGGCAATGCCCACGGCAAGGATGTGGACGCCTTCATCAGACTGACCGTGCGACGACATGCTGACCGACACCGAG
CGGAGAATCAAGAGATTCAAGGACGACCGGAAGTCCATTCGGAGCGCCGACAACAAGATGGGAAAGAGAGGCTTCAAG
CAGATCTCCACAGGCAAGCTGGCCGACTTCCTGGCCAAGGACATCGTGCTGTTTCAGCCCAGCGTGAACGATGGCGAG
ANCAAGATCACCGGCCTGAACTACCGGATCATGCAGAGCGCCATTGCCGTGTACGATAGCGGCGACGATTACGAGGCC
ANGCAGCAGTTCAAGCTGATGTTCGAGAAGGCCCGGCTGATCGGCAAGGGCACAACAGAGCCTCATCCATTTCTGTAC
AAGGTGTTCGCCCGCAGCATCCCCGCCAATGCCGTCGAGTTCTACGAGCGCTACCTGATCGAGCGGAAGTTCTACCTG
ACCGGCCTGTCCAACGAGAT CAAGAAAGGCAACAGAGTGGATGTGCCCTTCATCCGGCGGGACCAGAACAAGTGGAAA
ACACCCGCCATGAAGACCCTGGGCAGAATCTACAGCGAGGATCTGCCCGTGGAACTGCCCAGACAGATGTTCGACAAT
GAGATCAAGTCCCACCTGAAGTCCCTGCCACAGATGGAAGGCATCGACTTCAACAATGCCAACGTGACCTATCTGATC
GCCGAGTACATGAAGAGAGT GCTGGACGACGACTTCCAGACCTTCTACCAGTGGAACCGCAACTACCGGTACATGGAC
ATGCTTAAGGGCGAGTACGACAGAAAGGGCTCCCTGCAGCACTGCTTCACCAGCGT GGAAGAGAGAGAAGGCCTCTGG
ANNGAGCGGGCCTCCAGAACAGAGCGGTACAGAAAGCAGGCCAGCAACAAGATCCGCAGCAACCGGCAGATGAGAAAC
GCCAGCAGCGAAGAGATCGAGACAATCCTGGATAAGCGGCTGAGCAACAGCCGGAACGAGTACCAGAAAAGCGAGAAA
GTGATCCGGCGCTACAGAGT GCAGGATGCCCTGCTGTTTCTGCTGGCCAAAAAGACCCTGACCGAACTGGCCGATTTC
GACGGCGAGAGGTTCAAACT GAAAGAAATCATGCCCGACGCCGAGAAGGGAAT CCTGAGCGAGATCATGCCCATGAGC
TTCACCTTCGAGAAAGGCGGCAAGAAGTACACCATCACCAGCGAGGGCATGAAGCTGAAGAACTACGGCGACTTCTTT
GTGCTGGCTAGCGACAAGAGGATCGGCAACCTGCTGGAACTCGTGGGCAGCGACATCGTGTCCAAAGAGGATATCATG
GAAGAGTTCAACAAATACGACCAGTGCAGGCCCGAGATCAGCTCCATCGTGTTCAACCTGGAAAAGTGGGCCTTCGAC
ACATACCCCGAGCTGTCTGCCAGAGTGGACCGGGAAGAGAAGGTGGACTTCAAGAGCATCCTGAAAATCCTGCTGAAC
ANACAAGAACATCAACAAAGAGCAGAGCGACATCCTGCGGAAGATCCGGAACGCCTTCGATGCAAACAATTACCCCGAC
AANGGCGTGGTGGAAATCAAGGCCCTGCCTGAGATCGCCATGAGCATCAAGAAGGCCTTTGGGGAGTACGCCATCATG
ANGGGAAGCCTGCAGCTGCCTCCACTTGAAAGACTGACACTGGGATCCGGCAAGCCCATCCCTAACCCACTGCTGGGL
CTGGACAGCACCCTCGAgAACCCCAGTGCCCCCAGCTACCCGATGGCCTCGCTCTACGTGGGGGACCTCCACCCCGAC
GTGACCGAGGCGATGCTCTACGAGAAGTTCAGCCCGGCCGGGCCCATCCTCTCCATCCGGGTCTGCAGGGACATGATC
ACCCGCCGCTCCTTGGGCTACGCGTATGTGAACTTCCAGCAGCCGGCGGACGCGGAGCGTGCTTTGGACACCATGAAT
TTTGATGTTATAAAGGGCAAGCCAGTACGCATCATGTGGTCTCAGCGTGATCCATCACTTCGCAAAAGTGGAGTAGGC
AACATATTCATTAAAAATCTGGACAAAT CCATTGATAATAAAGCACTGTATGATACATTTTCTGCTTTTGGTAACATC
CTTTCATGTAAGGTGGTTTGTGATGAAAATGGTTCCAAGGGCTATGGATTTGTACACTTTGAGACGCAGGAAGCAGCT
GAAAGAGCTATTGAAAAAAT GAATGGAATGCTCCTAAATGATCGCAAAGTATTTGTTGGACGATTTAAGT CTCGTAAA
GAACGAGAAGCTGAACTTGGAGCTAGGGCAAAAGAATTCACCAATGTTTACATCAAGAATTTTGGAGAAGACAT GGAT
GATGAGCGCCTTAAGGATCTCTTTGGCAAGTTTGGGCCTGCCTTAAGTGTGAAAGTAATGACTGAT GAAAGT GGAAAA
TCCAAAGGATTTGGATTTGTAAGCTTTGAAAGGCATGAAGATGCACAGAAAGCT GT GGAT GAGATGAACGGAAAGGAG
CTCAATGGAAAACAAATTTATGTTGGTCGAGCT CAGAAAAAGGTGGAACGGCAGACGGAACTTAAGCGCAAATTTGAA
CAGATGAAACAAGATAGGAT CACCAGATACCAGGGTGTTAATCTTTATGTGAAAAATCTTGATGATGGTATTGATGAT
GAACGTCTCCGGAAAGAGTTTTCTCCATTTGGTACAATCACTAGTGCAAAGGTTATGATGGAAGGTGGTCGCAGCAAA
GGGTTTGGTTTTGTATGTTTCTCCTCCCCAGAAGAAGCCACTAAAGCAGTTACAGAAATGAACGGTAGAATTGTGGCC
ACAAAGCCATTGTATGTAGCTTTAGCTCAGCGCAAAGAAGAGCGCCAGGCTCACCTCACTAACCAGTATATGCAGAGA
ATGGCAAGTGTACGAGCTGTTCCCAACCCTGTAATCAACCCCTACCAGCCAGCACCTCCTTCAGGTTACTTCATGGCA
GCTATCCCACAGACTCAGAACCGTGCTGCATACTATCCTCCTAGCCAAATTGCTCAACTAAGACCAAGTCCTCGCTGG
ACTGCTCAGGGTGCCAGACCTCATCCATTCCAAAATATGCCCGGTGCTATCCGCCCAGCTGCTCCTAGACCACCATTT
AGTACTATGAGACCAGCTTCTTCACAGGTTCCACGAGTCATGTCAACACAGCGTGTTGCTAACACATCAACACAGACA
ATGGGTCCACGTCCTGCAGCTGCAGCCGCTGCAGCTACTCCTGCTGTCCGCACCGTTCCACAGTATAAATATGCTGCA
GGAGTTCGCAATCCTCAGCAACATCTTAATGCACAGCCACAAGTTACAATGCAACAGCCTGCTGTTCATGTACAAGGT
CAGGAACCTTTGACTGCTTCCATGTTGGCATCTGCCCCTCCTCAAGAGCAAAAGCAAATGTTGGGTGAACGGCTGTTT
CCTCTTATTCAAGCCATGCACCCTACTCTTGCTGGTAAAAT CACTGGCATGTTGTTGGAGATTGATAATTCAGAACTT
CTTCACATGCTGGAGTCTCCAGAGTCACTCCGTTCTAAGGTTGATGAAGCTGTAGCTGTACTACAAGCCCACCAAGCT
AANGAGGCTGCCCAGAAAGCAGTTAACAGTGCCACCGGTGTTCCAACTGTTTAAGCGGCCGCTCGAGCCTAGAGGGCC
CGTTTAAACCCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTC
CTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTG
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TCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGCGATTGGGAAGACAATAGCAGGCATGCTGGGGA
TGCGGTGGGCTCTATGGCTT CTGAGGCGGAAAGAACCAGCTGGGGCTCTAGGGGGTATCCCCACGCGCCCTGTAGCGG
CGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTT
CGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTT
CCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAANACTTGATTAGGGTGATGGTTCACGTAGTGGGCCATCGCCCTG
ATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTT

SEQ ID NO: 51 Nuclear export signal

LPPLERLTL

SEQ ID NO: 52 >pJC1212 (2963 bp)

AGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACT CAAGACGATAGTTACCGGATAAGGCGCAGCG
GTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCG
TGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGCGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGG
AGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGA
GCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAANACGCCAGCAACGCGGCCTTTTTACGGTTCCT
GGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGATAACCGTATTACCGCCTT
TGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGAGGAAGCGGAAGAGCGCCC
AATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCACGACAGGTTTCCCGACTGGAAAGC
GGGCAGTGAGCGCAACGCAATTAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGC
TCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACGCAGGAAACAGCTATGACCATGATTACGCCAGAGGGCC
TATTTCCCATGATTCCTTCATATTTGCATATACGATACAAGGCTGTTAGAGAGATAATTGGAATTAATTTGACTGTAA
ACACAAAGATATTAGTACAAAATACGTGACGTAGAAAGTAATAATTTCTTGGGTAGTTTGCAGTTTTAAAATTATGTT
TTAAAATGGACTATCATATGCTTACCGTAACTTGAAAGTATTTCGATTTCTTGGCTTTATATATCTTGTGGAAAGGAC
GAAACACCgcactatagaatagggeccctctagGTTGTGGAAGGTCCAGTTTTGAGGGGCTATTACAACTTTTTTGGTA
CCGAGCTCGAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTT
GCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGC
CTGAATGGCGAATGGCGCCTGATGCGGTATTTTCTCCTTACGCATCTGTGCGGTATTTCACACCGCATATGGTGCACT
CTCAGTACAATCTGCTCTGATGCCGCATAGTTAAGCCAGCCCCGACACCCGCCAACACCCGCTGACGCGCCCTGACGG
GCTTGTCTGCTCCCGGCATCCGCTTACAGACAAGCTGTGACCGTCTCCGGGAGCTGCATGTGTCAGAGGTTTTCACCG
TCATCACCGAAACGCGCGAGACGAAAGGGCCTCGTGATACGCCTATTTTTATAGGTTAATGTCATGATAATAATGGTT
TCTTAGACGTCAGGTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTTTATTTTTCTAAATACATTCAAAT
ATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACAT
TTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTA
AANAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGT
TTTCGCCCCGAAGAACGTTTTCCAATGATGAGCACTTTTAAAGTTCTGCTATGTGGCGCGGTATTATCCCGTATTGAC
GCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAANG
CATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTA
CTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTTGAT
CGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACG
TTGCGCAAACTATTAACTGGCGAACTACTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGAT GGAGGCGGATAAA
GTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGG
TCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAG
GCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGATTAAGCATTGGTAACTGT CAGACCAA
GTTTACTCATATATACTTTAGATTGATTTAAAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGAT
AATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGAT CAAAGGATCT
TCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAANACCACCGCTACCAGCGGTGGTTTGTTTG
CCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTTCTTCTA
GTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACC

SEQ ID NO: 53 >pJC1213 (2962 bp)

AGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACT CAAGACGATAGTTACCGGATAAGGCGCAGCG
GTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCG
TGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGCGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGG
AGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGA
GCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAANACGCCAGCAACGCGGCCTTTTTACGGTTCCT
GGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGATAACCGTATTACCGCCTT
TGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGAGGAAGCGGAAGAGCGCCC
AATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCACGACAGGTTTCCCGACTGGAAAGC
GGGCAGTGAGCGCAACGCAATTAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGC
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TCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACGCAGGAAACAGCTATGACCATGATTACGCCAGAGGGCC
TATTTCCCATGATTCCTTCATATTTGCATATACGATACAAGGCTGTTAGAGAGATAATTGGAATTAATTTGACTGTAA
ACACAAAGATATTAGTACAAAATACGTGACGTAGAAAGTAATAATTTCTTGGGTAGTTTGCAGTTTTAAAATTATGTT
TTAAAATGGACTATCATATGCTTACCGTAACTTGAAAGTATTTCGATTTCTTGGCTTTATATATCTTGTGGAAAGGAC
GAAACACCgagctctagcatttaggtgacacGTTGTGCGAAGGTCCAGTTTTGCGAGGGGCTATTACAACTTTTTTGGTAC
CGAGCTCGAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTG
CAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCC
TGAATGGCGAATGGCGCCTGATGCGGTATTTTCTCCTTACGCATCTGTGCGGTATTTCACACCGCATATGGTGCACTC
TCAGTACAATCTGCTCTGATGCCGCATAGTTAAGCCAGCCCCGACACCCGCCAACACCCGCTGACGCGCCCTGACGGG
CTTGTCTGCTCCCGGCATCCGCTTACAGACAAGCTGTGACCGTCTCCGGGAGCTGCATGTGTCAGAGGTTTTCACCGT
CATCACCGAAACGCGCGAGACGAAAGGGCCTCGTGATACGCCTATTTTTATAGGTTAATGTCATGATAATAATGGTTT
CTTAGACGTCAGGTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTTTATTTTTCTAAATACATTCAAATA
TGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATT
TCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAA
ANGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTT
TTCGCCCCGAAGAACGTTTT CCAATGATGAGCACTTTTAAAGTTCTGCTATGTGGCGCGGTATTATCCCGTATTGACG
CCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGC
ATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTAC
TTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTTGATC
GTTGGGAACCGGAGCTGAAT GAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGT
TGCGCAAACTATTAACTGGCGAACTACTTACTCTAGCTTCCCGGCAACAATTAATAGACT GGATGGAGGCGGATAAAG
TTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGT
CTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGG
CAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGATTAAGCATTGGTAACTGTCAGACCAAG
TTTACTCATATATACTTTAGATTGATTTAAAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGATA
ATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTT
CTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGC
CGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTTCTTCTAG
TGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACC

SEQ ID NO: 54>addgene-plasmid-103854-sequence-254736 (2962 bp)

agtggctgctgecagtggcgataagtegtgtecttaccgggttggactcaagacgatagttaccggataaggegecageg
gtcgggcectgaacggggggttcgtgcacacageccagecttggagegaacgacctacaccgaactgagatacctacageg
tgagctatgagaaagcgccacgcettcecegaagggagaaaggcggacaggtatecggtaageggecagggteggaacagg
agagcgcacgagggagcttceccagggggaaacgcecctggtatetttatagtectgtegggtttecgecacctetgacttga
gcgtcegatttttgtgatgectecgteaggggggcecggagectatggaaaaacgccagcaacgeggecetttttacggtteet
ggcecttttgctggecttttgectecacatgttetttectgegttateccetgattetgtggataacegtattacegectt
tgagtgagctgataccgctegecegecagecgaacgaccgagegcagcecgagtcagtgagecgaggaagecggaagagcecgeee
aatacgcaaaccgcctctcececceccgegegttggecgattecattaatgecagetggecacgacaggttteccgactggaaage
gggcagtgagcgcaacgcaattaatgtgagttagetcactecattaggecaccececaggetttacactttatgetteegge
tcgtatgttgtgtggaattgtgagcggataacaatttcacgcaggaaacagectatgacecatgattacgeccagagggec
tatttccecatgattccttcatatttgecatatacgatacaaggctgttagagagataattggaattaatttgactgtaa
acacaaagatattagtacaaaatacgtgacgtagaaagtaataatttcttgggtagtttgcagttttaaaattatgtt
ttaaaatggactatcatatgcttaccgtaacttgaaagtatttegatttecttggetttatatatettgtggaaaggac
gaaacaccatgtcttectgggacgaagacaagttgtggaaggtecagttttgaggggctattacaacttttttggtac
cgagctcgaattecactggeccgtegttttacaacgtegtgactgggaaaacecctggegttacccaacttaategecttyg
cagcacatccccetttegecagetggegtaatagecgaagaggecccgecacegategeectteccaacagttgegeagece
tgaatggcgaatggcgecctgatgeggtattttctecttacgecatetgtgeggtatttcacaccgeatatggtgecacte
tcagtacaatctgctectgatgcegecatagttaageccageeccgacaceegccaacaccegectgacgegecectgacggg
cttgtctgetcceggecateccgettacagacaagetgtgacegtetecgggagetgecatgtgtcagaggttttecacegt
catcaccgaaacgcegcgagacgaaagggectegtgatacgectatttttataggttaatgtcatgataataatggttt
cttagacgtcaggtggcacttttcggggaaatgtgecgeggaacceectatttgtttatttttetaaatacattcaaata
tgtatcecgctcatgagacaataaccctgataaatgettcaataatattgaaaaaggaagagtatgagtattcaacatt
tcecgtgtegececettattececcttttttgeggeattttgecttecctgtttttgetcacccagaaacgetggtgaaagtaa
aagatgctgaagatcagttgggtgcacgagtgggttacatcecgaactggatctecaacageggtaagatecttgagagtt
ttcgeccecegaagaacgttttccaatgatgagecacttttaaagttetgetatgtggegeggtattatececegtattgacyg
ccgggcaagagcaacteggtecgecgecatacactattetcagaatgacttggttgagtactecaccagtcacagaaaage
atcttacggatggcatgacagtaagagaattatgcagtgetgcecataaccatgagtgataacactgeggceccaacttac
ttctgacaacgatcggaggaccgaaggagctaaccgcttttttgeacaacatgggggateatgtaactegecttgate
gttgggaaccggagctgaatgaagccataccaaacgacgagcgtgacaccacgatgectgtagecaatggcaacaacgt
tgcgcaaactattaactggcgaactacttactctagetteccggecaacaattaatagactggatggaggeggataaag
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ttgecaggaccacttcectgegetecggecectteceggetggetggtttattgetgataaatectggageeggtgagegtgggt
ctcgecggtatcattgcagecactggggccagatggtaagceccteecegtategtagttatectacacgacggggagtcagy
caactatggatgaacgaaatagacagatcgctgagataggtgcctcactgattaagecattggtaactgteagaccaag
tttactcatatatactttagattgatttaaaacttcatttttaatttaaaaggatctaggtgaagatecctttttgata
atctcatgaccaaaatcccttaacgtgagttttegttccactgagegteagaccecegtagaaaagatcaaaggatett
cttgagatcctttttttetgecgegtaatetgetgettgcaaacaaaaaaaccaccgcectacecageggtggtttgtttge
cggatcaagagctaccaactctttttccgaaggtaactggettcagecagagecgeagataccaaatactgttettetag
tgtagcecgtagttaggccaccacttcaagaactctgtagecaccgectacatacctegetetgetaateetgttace
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OTHER EMBODIMENTS

It is to be understood that while the invention has been described in conjunction with the
detailed description thereof, the foregoing description is intended to illustrate and not limit the
scope of the invention, which is defined by the scope of the appended claims. Other aspects,

advantages, and modifications are within the scope of the following claims.
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WHAT IS CLAIMED IS:

1. A fusion protein comprising;
an RNA effector protein that targets mRNAC(s) of an active allele of a gene associated
with a haploinsufficiency disorder; and

aregulon moiety that stimulates and/or stabilizes the mRNA(s).

2. The fusion protein of claim 1, wherein the RNA effector protein is a Cas effector

protein selected from the group consisting of Cas9, Cas12, Cas13, and Cas14.

3. The fusion protein of claim 2, wherein the RNA effector protein is Cas13b.

4. The fusion protein of claim 2 or claim 3, wherein the Cas effector protein is a

catalytically inactive Cas protein.

5. The fusion protein of any one of the preceding claims, wherein the regulon moiety

is PABPC1 or NAT10.

0. The fusion protein of any one of the preceding claims, further comprising a linker

and/or a spacer.

7. The fusion protein of any one of the preceding claims, further comprising a

nuclear export signal and/or an epitope tag.

8. The fusion protein of any one of the preceding claims, wherein the RNA effector

protein is N terminal to the regulon moiety.

9. The fusion protein of any one of the preceding claims, wherein the RNA effector

protein is C terminal to the regulon moiety.

10. The fusion protein of claim 1 comprising or consisting of SEQ ID NO: 48 or SEQ
ID NO: 49 or a polypeptide having at least 80%, at least 85%, at least 90%, at least 95%, or at
least 99% sequence identity to SEQ ID NO: 48 or SEQ ID NO: 49.

11. A polynucleotide encoding the fusion protein of any one of the preceding claims.

12. A vector comprising the polynucleotide of claim 11.
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13. A cell comprising the vector of claim 12.

14. A system comprising:
a fusion protein comprising:
an RNA effector protein that targets mRNA(s) of an active allele of a gene
associated with a haploinsufficiency disorder; and
aregulon moiety that stimulates and/or stabilizes the mRNA(s); and
a gRNA that forms a complex with the RNA effector protein and comprises a
complementarity region that hybridizes with the mRNA(s) of the active allele.

15.  The system of claim 13, wherein the RNA effector protein is a Cas effector
protein selected from the group consisting of Cas9, Cas12, Casl3, and Casl4.

16.  The system of claim 14, wherein the Cas effector protein is Cas13b.

17.  The system of claim 14 or claim 15, wherein the Cas effector protein is a

catalytically inactive Cas effector protein.

18.  The system of any one of the preceding claims, wherein the regulon moiety is
PABPC1 or NAT10.

19. The system of any one of the preceding claims, wherein the fusion protein further

comprises a linker and/or a spacer.

20. The system of any one of the preceding claims, wherein the fusion protein further

comprises a nuclear export signal and/or an epitope tag.

21. The system of any one of the preceding claims, wherein the RN A effector protein

is N terminal to the regulon moiety.

22. The system of any one of the preceding claims, wherein the RN A effector protein

is C terminal to the regulon moiety.

23. The system of any one of the preceding claims, wherein the fusion protein

comprises or consists of SEQ ID NO: 48 or SEQ ID NO: 49 or a polypeptide having at least
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80%, at least 85%, at least 90%, at least 95%, or at least 99% sequence identity to SEQ ID NO:
48 or SEQ ID NO: 49.

24, The system of any one of the preceding claims, wherein the gRNA targets an
mRNA encoding MeCP2, SCN1A, SYNGAP1, SHANK3, CHD2, or PTEN.

25. The system of any one of the preceding claims, wherein the gRNA comprises a
complementarity region designed to hybridize to an mRNA selected from the group consisting of
SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6,
SEQ ID NO: 7, SEQ ID NO: 8, SEQ ID NO: 9, SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO:
12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID NO: 16 , SEQ ID NO: 17, SEQ
ID NO: 18, and combinations thereof.

26.  The system of any one of the preceding claims, wherein the gRNA comprises a
complementarity region designed to hybridize to an mRNA selected from the group consisting of
SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 10, SEQ ID NO: 15, SEQID NO: 17, and

combinations thereof.

27.  The system of any one of the preceding claims, wherein the gRNA comprises a
complementarity region designed to hybridize to an mRNA encoding an amino acid selected
from the group consisting of SEQ ID NO: 19, SEQ ID NO: 20, SEQ ID NO: 21, SEQ ID NO: 22,
SEQ ID NO: 23, SEQ ID NO: 24, and combinations thereof.

28. The system of any one of the preceding claims, wherein the gRNA comprises a
complementarity region designed to hybridize to an mRNA selected from the group consisting of
SEQ ID NO: 25, SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID
NO: 30, SEQ ID NO: 31, SEQ ID NO: 32, SEQ ID NO: 33, SEQ ID NO: 34, SEQ ID NO: 35,
SEQ ID NO: 36, and combinations thereof.

29.  The system of any one of the preceding claims, wherein the gRNA comprises a
complementarity region designed to hybridize to an mRNA encoding an amino acid selected
from the group consisting of SEQ ID NO: 37, SEQ ID NO: 38, SEQ ID NO: 39, SEQ ID NO: 40,
SEQ ID NO: 41, and combinations thereof.

30. The system of any one of the preceding claims, wherein the gRNA is selected
from the group consisting of SEQ ID NO: 55, SEQ ID NO: 56, SEQ ID NO: 57, SEQ ID NO: 58,
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SEQ ID NO: 59, SEQ ID NO: 60, SEQ ID NO: 61, SEQ ID NO: 62, SEQ ID NO: 63, SEQ ID
NO: 64, SEQ ID NO: 65, SEQ ID NO: 66, SEQ ID NO: 67, SEQ ID NO: 68, SEQ ID NO: 69,
SEQ ID NO: 70, SEQ ID NO: 71, and SEQ ID NO: 72.

31. One or more polynucleotide(s) encoding the system of any one of the preceding
claims.

32. One or more vector(s) comprising the polynucleotide(s) of claim 31.

33. A cell comprising the vector(s) of claim 32.

34, A complex comprising:

a fusion protein comprising:
an RNA effector protein that targets mRNA(s) of an active allele of a gene
associated with a haploinsufficiency disorder; and
aregulon moiety that stimulates and/or stabilizes the mRNA(s),
bound to a gRNA comprising a complementarity region that hybridizes with the
mRNAC(s) of the active allele.

35.  The complex of claim 34, wherein the RNA effector protein is dCas13b and the
regulon moiety is PABP1 or NAT10.

36.  The complex of claim 34 or 35, wherein the gRNA comprises a complementarity
region designed to hybridize to an mRNA selected from the group consisting of SEQ ID NO: 1,
SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID NO: 7,
SEQ ID NO: 8, SEQ ID NO: 9, SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID NO:
13, SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, and

combinations thereof.

37.  The complex of claim 34 or 35, wherein the gRNA comprises a complementarity
region designed to hybridize to an mRNA selected from the group consisting of SEQ ID NO: 4,
SEQ ID NO: 6, SEQ ID NO: 10, SEQ ID NO: 15, SEQ ID NO: 17, and combinations thereof.

38.  The complex of claim 34 or 35, wherein the gRNA comprises a complementarity

region designed to hybridize to an mRNA encoding an amino acid selected from the group
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consisting of SEQ ID NO: 19, SEQ ID NO: 20, SEQ ID NO: 21, SEQ ID NO: 22, SEQ ID NO:
23, SEQ ID NO: 24, and combinations thereof.

39.  The complex of claim 34 or 35, wherein the gRNA comprises a complementarity
region designed to hybridize to an mRNA selected from the group consisting of SEQ ID NO: 25,
SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID NO: 30, SEQ ID
NO: 31, SEQ ID NO: 32, SEQ ID NO: 33, SEQ ID NO: 34, SEQ ID NO: 35, SEQ ID NO: 36,

and combinations thereof.

40.  The complex of claim 34 or 35, wherein the gRNA comprises a complementarity
region designed to hybridize to an mRNA encoding SEQ ID NO: 37, SEQ ID NO: 38, SEQ ID
NO: 39, SEQ ID NO: 40, SEQ ID NO: 41, and combinations thereof.

41. A complex comprising:
a fusion protein comprising:
an RNA effector protein that targets mRNA(s) of an active allele of a gene
associated with a haploinsufficiency disorder; and
aregulon moiety that stimulates and/or stabilizes the mRNA(s),
bound to a gRNA and the mRNA.

42, The complex of claim 41, wherein the RNA effector protein is dCas13b and the
regulon moiety is PABP1 or NAT10.

43, The complex of claim 41 or 42, wherein the mRNA is selected from the group
consisting of SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5,
SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID NO: 8, SEQ ID NO: 9, SEQ ID NO: 10, SEQ ID NO:
11, SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID NO: 16 , SEQ
ID NO: 17, SEQ ID NO: 18, and combinations thereof.

44,  The complex of claim 41 or 42, wherein the mRNA encodes an amino acid
selected from the group consisting of SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 10, SEQ ID
NO: 15, SEQ ID NO: 17, and combinations thereof.

45. The complex of claim 41 or 42, wherein the mRNA is selected from the group
consisting of SEQ ID NO: 19, SEQ ID NO: 20, SEQ ID NO: 21, SEQ ID NO: 22, SEQ ID NO:
23, SEQ ID NO: 24, and combinations thereof.
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46. The complex of claim 41 or 42, wherein the mRNA is selected from the group
consisting of SEQ ID NO: 25, SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO:
29, SEQ ID NO: 30, SEQ ID NO: 31, SEQ ID NO: 32, SEQ ID NO: 33, SEQ ID NO: 34, SEQ
ID NO: 35, SEQ ID NO: 36, and combinations thereof.

47.  The complex of claim 41 or 42, wherein the mRNA encodes an amino acid
selected from the group consisting of is selected from the group consisting of SEQ ID NO: 37,
SEQ ID NO: 38, SEQ ID NO: 39, SEQ ID NO: 40, SEQ ID NO: 41, and combinations thereof.

48. A pharmaceutical composition comprising:

the fusion protein or system of any one of the preceding claims.

49.  The pharmaceutical composition of claim 48, further comprising a

pharmaceutically acceptable carrier.

50. A pharmaceutical composition comprising:
one or more nucleic acids encoding the fusion protein or system of any one of the

preceding claims.

51. A viral vector comprising one or more nucleic acids encoding the fusion protein

or system of any one of the preceding claims.

52. The viral vector of claim 51, wherein the viral vector is an adeno-associated viral

vector.

53. A nanoparticle or liposome comprising the fusion protein or system of any one of
the preceding claims or one or more nucleic acids encoding the fusion protein or system of any

one of the preceding claims.

54, A method of stimulating or stabilizing mRNA(s), the method comprising:
contacting the mRNA(s) with the fusion protein or system of any one of the preceding

claims.

55. The method of claim 54, wherein the method is carried out, in vitro, in vivo, or ex

Vivo.
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56. A method of treating or preventing a haploinsufficiency disorder in a subject, the
method comprising:
administering to the subject a fusion protein or a nucleic acid encoding a fusion protein
comprising:
an RNA effector protein that targets mRNA(s) of an active allele of a gene
associated with a haploinsufficiency disorder; and
aregulon moiety that stimulates and/or stabilizes the mRNA(s); and
a gRNA or anucleic acid encoding a gRNA designed to form a complex with the RNA
effector protein and comprising a complementarity region designed to hybridize with the mRNA

of the active allele.

57. The method of claim 56, wherein the RNA effector protein is a Cas effector

protein selected from the group consisting of a Cas9, Cas12, Casl3, and Casl4.

58. The method of claim 57, wherein the Cas effector protein is Cas13b.

59.  The method of claim 57 or 58, wherein the Cas effector protein is a catalytically

inactive Cas protein.

60. The method of any one of the preceding claims, wherein the regulon moiety is

PABPCI or NATIO0.

61. The method of any one of the preceding claims, wherein the fusion protein further

comprises a linker and/or a spacer.

62. The method of any one of the preceding claims, wherein the fusion protein further

comprises a nuclear export signal and/or an epitope tag.

63. The method of any one of the preceding claims, wherein the RNA effector protein

is N terminal to the regulon moiety.

64. The method of any one of the preceding claims, wherein the RNA effector protein

is C terminal to the regulon moiety.

65. The method of any one of the preceding claims, wherein the fusion protein

comprises or consists of SEQ ID NO: 48 or SEQ ID NO: 49 or a polypeptide having at least
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80%, at least 85%, at least 90%, at least 95%, or at least 99% sequence identity to SEQ ID NO:
48 or SEQ ID NO: 49.

66. The method of any one of the preceding claims, wherein the haploinsufficiency
disorder is selected from the group consisting from 5qsyndrome,Adams-Oliver syndrome 1,
Adams-Oliver syndrome 3, Adams-Oliver syndrome 5,Adams-Oliver syndrome 6, Alagille
syndrome 1, Autoimmune lymphoproliferative syndrome type IA, Autoimmune
lymphoproliferative syndrome type V, Autosomal dominant deafness-2A,Brain malformations
with or without urinary tract defects (BRMUTD), Carney complex type 1,CHARGE syndrome,
Cleidocranial dysplasia, Currarino syndrome, Denys-Drash syndrome/Frasier syndrome,
Developmental delay, intellectual disability, obesity, and dysmorphic features(DIDOD),
DiGeorge syndrome (TBXI-associated), Dravet syndrome, Duane-radial raysyndrome, Ehlers-
Danlos syndrome (classic-like), Ehlers-Danlos syndrome (vascular type),Feingold syndrome 1,
Frontotemporal lobar degeneration with TDP43 inclusions (FTLD-TDP),GRN-related, GLUT I
deficiency syndrome, Greig cephalopolysyndactyly syndrome, Hereditary hemorrhagic
telangiectasia type 1, Holoprosencephaly 3, Holoprosencephaly 4, Holoprosencephaly 5, Holt-
Oram syndrome, Hypoparathyroidism, sensorineural deafness, andrenal disease (HDR), Kleefstra
syndrome 1, Klippel-Trenaunay syndrome (AAGF-related), Leri-Weill dyschondrosteosis,
Marfan syndrome, Mental retardation and distinctive facial features with or without cardiac
defects (MRFACD), Mental retardation, autosomal dominant 1, Mental retardation, autosomal
dominant 19, Mental retardation, autosomal dominant 29, Nail-patella syndrome (NPS), Phelan-
McDermid syndrome, Pitt-Hopkins syndrome, Primary pulmonary hypertension 1, Rett
syndrome (congenital variant), Smith-Magenis syndrome (RAII associated), Sotos syndrome 1,
Sotos syndrome 2, Stickler syndrome type I, Supravalvular aorticstenosis, SYNGAPI-related
intellectual disability, Treacher Collins syndrome, Trichorhinophalangeal syndrome type I,
Ulnar-mammary syndrome, van der Woude syndromel, Waardenburg syndrome type 1, W

aardenburg syndrome type 2A, and Waardenburg syndrometype 4C.

67. The method of any one of the preceding claims, wherein the haploinsufficiency

disorder is a CNS haploinsufficiency disorder.

68. The method of claim 67, wherein the CNS haploinsufficiency disorder is selected
from the group consisting of episodic ataxia, familial hemiplegia migraine, CDKLS5 deficiency
disorder, CHD2 myoclonic encephalopathy, familial focal epilepsy with variable loci, FOXG1

syndrome, benign familial neonatal seizures, Rett syndrome, Dravat syndrome, SCN2A-epileptic
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encephalopathy, SCN2A-developmental encephalopathy, SCN8A-epileptic encephalopathy,
SCS8A familial infantile epilepsy, early infantile epileptic encephalopathy, myoclonic-atonic
epilepsy, early infantile epileptic encephalopathy, SYNGAP1-related intellectual disability,
tuberous sclerosis, Lennox-Gastaut Syndrome, FoxG1 syndrome, KCNQ2-related epileptic
encephalopathy, PCDH19-related epilepsy, SLC6A1-related myoclonic-astatic epilepsy,
STXBP1-related epileptic encephalopathy, SYNGAP1 syndrome, and combinations thereof.

69. The method of any one of the preceding claims, wherein the haploinsufficiency

disorder is Dravet Syndrome or Rett syndrome.

70. The method of any one of the preceding claims, wherein the subject has a
haploinsufficiency in a gene selected from the group consisting of AGGFI, ARHGAP31,
BMPR?2, CHD7, COL2A!I, COL3Al, CTLA4, CTNNBI, DLL4, EHMTI, ELN,ENG, FAS, FBNI,
FOXGI, GATA3, GLI3, GRN, IRF6, JAGI, KCNQ4, LMXIB, MBD5MED 3L, MITF, MNXI,
MYCN, NFIA, NFIX, NOTCH!, NSDI, PAX3, PHIP, PRKARIA, RAil, RBPJ, RPS14, RUNX2,
SALLA4, SCNIA, SETBPI, SHANK 3, SHH, SHOX, SLC2A4l/GLUT1, SOXI0, SYNGAPI, TBXI,
TBX3, TBX5, TCF4, TCOFI, TGIFI, TNXB,TRPSI, Wi, ZIC2, and combinations thereof.

71. The method of any one of the preceding claims, wherein the subject has a
haploinsufficiency in a gene selected from the group consisting of SCNIA, SCN24, SCN8A,
SCN12A45, SPTANI, CDKLS, CHD2, FOXGI, KCNQ2, PCDH19, SLC6A1, STXBP1, SYNGAPI,
CACNAIA, DEPDCS5, MECP2, TSC1, TSC2, and combinations thereof.

72. The method of any one of the preceding claims, wherein the subject has mutation

selected from the list in Table 4 and combinations thereof.

73. The method of any one of the preceding claims, wherein the subject has a

mutation selected from the list in Table 6 and combinations thereof.
74.  The method of any one of the preceding claims, wherein the subject is a mammal.
75. The method of claim 74, wherein the subject is a human.
76. The method of any one of the preceding claims, wherein the fusion protein and

gRNA are administered as part of a pharmaceutical composition.
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77. The method of any one of the preceding claims, wherein administering comprises
administering a viral vector comprising nucleic acid sequence(s) encoding the fusion protein and

gRNA to the subject.

78. The method of any one of the preceding claims, wherein administering comprises
administering a nanoparticle or liposome comprising the fusion protein and gRNA or nucleic

acid sequence(s) encoding the fusion protein and gRNA to the subject.
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CGGGBTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGBGATTTTGETC

GCCCCAGACTGCGAGTCACCTTGCTTTTGAGTGCAATTCCCTAAAACCAG

ATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAARAATG 5800

TACTCTAATAGTTTTTCCTAGAAGTGGATCTAGGAAAATTTAATTTTTAC

AAGTTTTAAATCAAT CTAAAGTATATATGAG TAAACTTGOTCTGACAGTY 5850

TTCAAAATTTAGTTAGATTTCATATATACTCATTTGAAC CAGACTGTCAA

’ \\
\\

'\\

AmpR

ACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGT 2900

TGGTTACGAATTAGTCACTCCGTGGATAGAGTCGCTAGACAGATAAAGCA
285 @80 275
W H K I L 58 A GTE AT QRN R

AmpR
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TQATQCAEAGTTGCCTGACTCCCCQTCGTGTAGAIAACTACGAEACGGGA 3950

AGTAGGTATCAACGGACTGAGGGGCAGCACATCTATTGATGCTATGCCCT
LA 1 1 N4 o1 - L
EDM T AQS G T T ¥ I YV V I R G

N

AmpR
GGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGST
CCCGAATGGTAGACCGGGGTCACGACGTTACTATGGCGCTCTGGGTGOGA

o98n o945 a4
PTKTETD PSR A TTTTE TR TS TR

N

AmpR
CACCGGCTCCAGATTTATCAGCAATAMCCAGCCAGCCGBARGBGCCCAG
GTGGCCGAGGTCTAAATAGTCGTTATTTGGTCGGTCGGCCTTCCCGGETS

L 235 a3 . oa9n
A CTSTKTD A TTFWTE A PTL AT

AmpR
CGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTG
GCGTCTTCACCAGGACGTTGAAATAGACGBAGGTAGGTCAGATAATTAAC
220 . M5 aan anag
RULU PG AVKDAEMWD T L @

3100

AmpR
TTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACG
AACGGCCCTTCOATCTCATTCATCAAGCGG TCAATTATCAAACGCGTTGE

200 . 185 199
STRTETA CTTTTTUTTTTE T LU R Y

3150

<

AmpR
TTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTITGGTATG
AACAACGGTAACGATGTCCGTAGCACCACAGTGCGAGCAGCAAACCATAC

185 . . 180 . . . . 175 .

T MRV M OTT R RTE DN TP

AmpR

FIG. 5H

SUBSTITUTE SHEET (RULE 26)



WO 2023/049707 PCT/US2022/076723

13/72

GCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCE

,,,,,,

CGAAGTAAGTCGAGGCCAAGGGTTGCTAGTTCCGCTCAATGTACTAGGGE
L T .+ 1 T T A < 10 ST N 1<
A ENL E P EWRD LR T V HD G

ArmpR
CATGTTGTGCAAAARAGCGGTTAGCTOCTTCGGTCCTCCGATCGTTGTCA

\\\\\\\\\\\\

GTACAACACGTTTTTTCGCCAATCGAGGAAGCCAGGAGGCTAGCAACAGT
T 1 T L - T
M NHLFATLEKPGG I T T 1L

AmpR
CAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCAT

~~~~~~~~~~

.................

CTTCATTCAACCGGCGTCACAATAGTGAGTACCAATACCGTCGTGACGTA
N T - . v - ;
L LNAATNDSMTI AA S C

AmpR
ARTTCTCTTACTGTCATGCCATCOCGTAAGATGCTTTTCTGTGACTGGTGA

.........................

TTAAGAGAATGACAGTACGGTAGGCATTCTACGAAAAGACACTGACCACT
1 T A T S L T
L ER NV I MGD T L HKE T VYV P S

AN

AmpR
GTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGLT

......................

CATGAGTTGGTTCAGTAAGACTCTTATCACATACGCCGCTGBCTCAACGA
T 1 L T 1o T L —
VTETVTL DTN g s Yy H I R R G L Q E

AN

AmpR
CTTGCCCGGTGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTA

...........

...............

GAACGGGCCGCAGTTATGCCCTATTATGGCGCGGTGTATCGTCTTGAAAT
- T L T -
@ ¢ ADITI RS LV A G CL L VR

AmpR

3250

3360

3350

3400

3450

3500
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AAAGTGCTCATCATTGGAAAACGTTCTTCGGGGLGAAAACTCTCAAGGAT

............

TTTCACGAGTAGTAACCTTTTGCAAGAAGCCCCGCTTTTGAGAGTTCCTA
S 2 T T - L A —
Frls MM P FREEPRF S E LI

AmpR
CTTACCGCTGTTGAGATCCAGTTCOATGTAACCCACTOGTGUACCUAACT

\\\\\\\\\\\\\\\

GAATGGCGACAACTCTAGGTCAAGCTACATTGGGTGAGCACGTGROTTGA
T 1 - T "
KGN U DRIV VR TA TG L Q

AmpR
GATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGOTGAGCAAAAACA

“““““““““

.................

CTAGAAGTCGTAGAAAATGAAAGTGGTCGCAAAGACCCACTCGTTTTT@T
T T -
) D E A D K V K V L T E P H A F V
< KeigRarsegle
AmpR
GGAAGGCAAAATGCCGCAAAAAAGGGwﬁTAAGGGCGACACGGAAATGTTG

..........

................

CCTTCCGTTTTACGGCGTTTTTTCOCTIATTCCCGCTATGCCTTTACAAC
A T - N — L ——_——" 5
PLTCTETATATE TET R TTL ATVTR T H Q

< signal sequence
AmpR

AATACTCATACTCTTCCTTTTTQAAWQTATT@AAGCAETTATCAGGGTT

................................

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

< SlgRal segu < AmpR promoter
AmpR

ATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAA

...........

...............

TAACAGAGTACTCGCCTATGTATAAACTTACATAAATCTTTTTATTTGTT
< AmMpR promoter

ATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCGACGG

......

TATCCCCAAGGCGCGTGTAAGGGGCTTTTCACGGTGGACTGCAGCTGES
< AmpRpromoter |

3550

3600

3650

3700

3750

3800

3850
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ATCBGGAGATCTCCOGATCOCCTATGGTGCACTCTCAGTACRATCTGOTC

It s 3 3900
TAGCCCTCTAGAGGGCTAGGGGATACCACGTGAGAGTCATGTTAGACGAG

TGATGCCGCATAGTTAAGCQAGTATQTGCT\C‘CC_T_GCTTGTGTGTTGGAGG 3950

ACTACGGCGTATCAATTCGGTCATAGACGAGGGACGAACACACAACCTCC

TCGCTGAGTAGTGUGCOAGCAAAATTTAAGCTACAACAAGGCAAGGLTTG 4000

AGCGACTCATCACGCGCTCGTTTTAAATTCGATGTTGTTCCGTTCCBAAC

ACCGACAATTGCATGAAGAATCTGCTTAGGGTTAGBCGTTTTBCGCTBCT
TGGCTGTTAACGTACTTCTTAGACGAATCCCAATCCGCAAAACGCGACGA

TCGCGATGTACGGGCQAGATATACGCGTTGACATTGATTATTGACTAGTT 4100

AGCGCTACATGCCCGGTCTATATGCGCAACTGTAACTAATAACTGATCAA
" CMV enhancer

ATTAATAGTAATCAATTACG\G_GC_%TQATTAQTTCATAGCCCATATATGGAG 4150

TAATTATCATTAGTTAATGCCCCAGTAATCAAGTATCGGGTATATACCTC
CMV enhancer

TTCCGCGTTACATAACTTACGGTAAATGGCCCGLCTEGCTGACCGCOCAA 4300

AAGGCGCAATGTATTGAATGCCATTTACCGGGCGGACCGACTGGCGRGTT
CMV enhancer

CGACCCCCGOCCATTGACGTCARTAATGACGTATGTTCOCATAGTAACGS

GCTOGGEEOGEGTAACTGOAGTTATTACTGCATACAAGGGTATCATTGRG
CMVY enhancer

CAATAGGGACTTTCCATTGACGTCAATGGGTGCAGTATTTACGGTAAACT 4300
Speiteteted 3
GTTATCCCTGAAAGGTAACTGCAGTTACCCACCTCATAAATGCCATTTGA

CMV enhancer

GCCCACTTOGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTAL 4350

CGGGTGAACCGTCATGTAGTTCACATAGTATACGG TTCATGCGGGGGATA
CMV enhancer

FIG. 5K
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TGACGTCAATGACGGTAMTGBCCCOOCTOGCATTATECOCAGTACATGA o

ACTGCAGTTACTGCCATTTACCGGGCEGACCGTAATACGGGTCATGTACT
CMV enhancer

QQTTATGGGACTTTCCTACTTGGE_ZAGTACATCTACGTATTAGTCATCGCT 4450

GGAATACCCTGAAAGGATGAACCGTCATGTAGATG CATAATCAGTAGCGA
CMV enhancer

ATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGBCGTGBATAGCS 4500
TAATGGTACCACTACGCCAAAACCGTCATGTAGTTACGCGCACCTATCGC

CMV promoter >

CMy enha-ﬁce*

GTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGA

CAAACTGAGTGCCCCTAAAGGTTCAGAGGTGGGGTAACTGCAGTTACCCT
CMV promoter >

GTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAMATGTCATAACAAC

CAAACAAAACCGTGGTTTTAGTTGCCCTGAAAGGTTTTACAGCATTGTTS
CMY promoter \

TCCGOCCCATTGACGCAMATGGGCGTAGGCGTGTACGGTGBBAGETCTA o

AGGCGGGGTAACTGCGTTTACCCGCCATCCGCACATGCCACCCTCCAGAT
CMV promoter »

TATAAGCAGAGCTCTCTGGCTAACTAGAGAACCCACTGCTTACTBGCTTA 4700
ATATT‘CGTCTCGAGA@ACCGAT?GATQTCTTGGGTGACGAAT@ACCGAAT

CMV promoter >

TCGAAATTAATACGACTCACTATAGGGAGACCCAAGCTGGCTAGCGTTTA 4750
AGCTTTAATTATGCTGAGTGATATCCCTCTGGGTTCGACCGATCGCAAAT

T7 promoter

AACTTAAGCTTGCCACCATGAAQAT\C_C_CCGCTCTGGTGGAMACCAGAAG 4300

TTGAATTCGAACGGTGGTACTTGTAGGGGCGAGACCACCTTTTGGTCTTC

1 - N .
MNIPALVENQK

FIG. 5L
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AAGTACTTTGGCACCTACAGCGTCATGGCCATGCTGAACGCTCAGACCGT

TTCATGAAAC??TGGAIGTCGCACT?SCGGTACGACTTGCg?GTCTGGCA 4850
KYTETE TV STV M ATV LN R TV
GCTGGACCACATCCAGAAGETGGCCGATATIGAGGGCOAGCAGMACGAGR
CGAC%Q?GTGTAGGTCTTC%QFCGGCWHAACchggeTCGTCTTGCTCT
"D H T 0KV AT E G ETGONTE
4950
ggTTGCﬁ?ﬁAGACA%gAAAGTGGGGCAC%%WGGGTGGACKH%Q&CGG
NN TENTUW R HTE VM US THTUUY R A
S
5000
TTCTTGCCG%;?CTGTTCGTCGGG%%CTTTTGGTACAAGT%??AGCTCGC
KNG Y DK G P E K THMF 1T ITER
5050
5100
TOATOTCOTTGCOGTTCATTTC BT CTT BeCOCACCTT CACTT G TR TS
95 100 105 110
EYVSTNTETK OYTRTOTN TR VTETV N TSN
™
5150

CTGTAGAAG%"E;%CACGACTTCGCG(11%gAAGCCGCACGAC}EF%?TACATGTC

DT FEVLIKRAFGCV L KMYR
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,,,,,,,,,,,,,,,,,,,,, 5200

ST A AT BT BT oS T S O AR ACT OB aTACTAET e S 2900
O R e T
C R TSN R

5300

50
180 185 " qeg
ETD CUTATE T TRTRTE TR RV
CCTACGGCAAGAAAAAGTCCCAAGTGARTACCGGATTCTTCOTGAGCCTG
BOATOOOTIOT TTTTOAGGOTTOACTIAT GECOTARGARGOACTOOGAE. 00
50
T T G
1ERREE N (e
AATCGCCCTGOTGATCTGCCTGTTCOTGGACAAGLAGTACATCAACATCT
TTAGCOOOACGAC TACACOOACAACOACCTOTTOTOATOTAGTTOTAGR 00
R I T
Ll Ll
FIG. 5N
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N R R R {

AAGACTCGTCCGACGCGTACAAGAGGTCGATGTTACGEOTCTCGOTCCTY
245 ; : 250 i { L { { . 260

\\\\\\\\ s 560
GCCGCCTAGTAGTAGTCTAGGAAGCCGTAGTTGTCGTAGTTCGACGGGTT
N 265 N H § H 270 3 N i N 275 N

R R T T I R S ¢ GG I N S I K L P K

e

e 5650
CCTGGCCTAGGTGTCGCTCTTCAGGTTGTTCTCGCACCGGTACCTATACG
H 289 i § i H 285 H 3 i N 29@ N

p R I H § E K 5 N K S V A M D M

GAGAAGCAGTCCCGGTTCAGAATCATCAGLGACGACCACAATGAAGTGOT
S 5750
CTCTTCGTCAGGGCCAAGTICTTAGTAGTICGCTGOTGGTGTTACTTICACGA

i § 3 315 3 § N i 32@ § § ] ¢ 325 § § H
E K Q S R F R I I & D D H N £ ¥ |
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CATGAAGCGGAGCAGCGACAGATTCGTGCCTCTGOTGCTGCAGTATATCS

CTACTICGCCTOCGTCGCTGTCTAAGCACGGAGACGACGACGTCATATAGC

ATTACGGCAAGCTGTTCGACCACATCAGGTTCCACGTGAACATGGECAAG
St 5850
TAATGCCGTTCOACAAGLCTGGTOTAGTCCAAGGTGCACTTGTACCCGTTC
345 y H H N 35'3 H i y H 355 } § H i 360 H

CTGAGATACCTGCTGAAGGCCGACAAGACCTGCATCGACGGCCAGALCAG

GACTCTATGGACGACTTCCGGOTGTTCTGGACGTAGOTGLCGOTCTGGTL
N y N 365 3 H N 370 N i 3 3755 i }
L R Y L L ¥ A D K T C [ D G § T R

AGTCAGAGTGATCGAGCAGCCLCTCAACGGLTTCCECAGACTGGAAGAGE

S Sl 5950
TCAGTCTCACTAGCTCGTCGGGCACTIGOCCAAGCCOTCTBACCTTOTCL

L T T T - T T T U

v R Vv I & ¢ P& L N G F &G R L E E

CCGAGACAATGCGGAAGCAAGAGAACGGCACCTTCGGCAACAGLGGCATE

GGCTCTGTTACGOCTICGTTCTCTTGCCGTGGAAGCCGTTGTCGOCGTAG
395 i § i § 4@‘:} H H i § 405 i H H § 41@ §

AE T M R K Q E N G T F G N § G 1

SUBSTITUTE SHEET (RULE 26)



WO 2023/049707 PCT/US2022/076723

21172

ST bbb 6050
GCCTAGTCTCTGAAGCTCTTGTACTTICGCCCTGCTGLGGTTAGGACGGTT
415 ; \ 420 ; ; 425

R I R D F E N M K R D D A N F A N

§ 430 i § i 3 435 § H i § 440 H

TCCAGCTCTACAAATAGTTGCTGTTTCTCCTGTCGCGOGGTGCACGACGEG
445 S ST T~ RN S T S T - N N L 48l
K v £ M F T N D K E D §&§ A P L L P

H H 3 465 § 3 H s 4?@ R} § } H 475 H H §
vy It D D R Y V ¥V K T I P § O R M
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GCAAGAAAACCGAGAAGCTGATCGTGEACGTEOACAACCEGTACAAGAGA

\\\\\\ Tl 6 300
CGTTCTTTTIGGCTCTTCGACTAGCACCTGCACGTGTIGGCCATGYTCTCT

495 N N § } SG{.} N H N § 505 3 § N 3 Siﬁ H

s K K 7T B K L T v D vV H N K Y K R

CTGTTCCAGGCCATGCAGAAAGAAGAAGTGACCGCCGAGAATATCGCCAG
i 6350

GACAAGGTCCGGTACGTCTTICTTCTTCACTGGLCGGOTCTTATAGCGGTO
R 515 i R § § 52(} § } i § 525 i

CTITCGGAATCGCOCGAGAGCGACCTGOCTCAGAACATCOTLGATOTGATOA
Sesdsidinieiltninindinidsiiniininii st 6400
GAAGCCTTAGCGGOTCTCGCTGGACGGACGTCTTCTAGGACCTAGACTAGT

GACGACATGOTGACCGACACCGAGLUGGAGAATCAAGAGATICAAGGACGA

Sttt 6500

CTGCTGTACGACTGGOTGTIGGCTCGCCTCTTAGTICTCTAAGTICCTGCT
9565 o BT BT
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AGCAGATCTCCACAGGCAAGCTGGCCCACTTCCTGGCCAAGGACATCGTG

St 6600
TCOGTCTAGAGGTGTCCGTTCGACCGGOTGAAGBACCGGTTCCTGTAGCAC
T T T T T . T

kK Q I &S 17T 6 K L A D F L A X D I 0V

.

CTGYTTCAGCCCAGCGTGAACGATGOGLGAGAACAAGATCACCGGOLTGAA
St 6650

GACAARAGTCOGGGTCGCACTTGOTACCGCTOTTOTTCTAGTGGCOGGACTT
i 615 H i } } 62@ \ 3 § N 625 §

Fg P S ¥V N D G E N K I T & L N

GATGGCCTAGTACGTCTOGCOGTAACGGCACATGCTATCGLOCGCTGCTAA
L b636 B3y o B
Yy R I M ¢ & A I A ¥V Y D § G D D

ACGAGGCCAAGCAGCAGTTCAAGCTGATGTTCGAGAAGGCCCGGUTGATL

R R R R N R R R R R S R SR Sttt 6750
TGCTCCGGTTCGTCOTCAAGTTCOACTACAAGCTCTTCCGGGLCGACTAG
645 B0 R N T T L

Y &£ A K ¢ ¢ F K L M ¥ E K A R L I
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GGCAAGGGCACAACAGAGCCTCATCCATTTLOTOTACAAGGTIGTTLGCCLG
NS N Soguing § S \: Sodugng Y o a8 ol N SN \: g §: < .: S : SSOQ

COGTICCCGTGTTGTCTCGGAGTAGGTAAAGACATGTTCCACAAGOGGEC
A 565 § A N § 6?0 H § N § 675 3

G K 6 7T T & P H P F L Y K ¥V F A R

CAGCGATCCOCGCCAATGCCGTUGAGTTCTACGAGLGCTACCTGATCGAGC

St 6850
GTCGTAGGGGCCGTTACGGCAGCTCAAGATGOTCGOGATGGACTAGCTCG
R T T -

s I P A N A V E F Y E R Y L I E

GTGGATGTGCCCTTCATCCOGGOGGGACCAGAACAAGTGGAARACACCLGE
St 6950

CACCTACACGGGAAGTAGGCCGCCCTGGTICTTGTTCACCTITTIGTGGGCE

L ms s 5
v b0 v P F I R R D ¢ N K W K T P A

CATGAAGALCCTGGGUAGAATCTACAGCGAGGATCTGLCCGTLEAACTEC

GTACTTCTCGGACCCGTLTTAGATGTCGCTCCTAGACGGGCACCTTGACG
730 3 A
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CGAGTACATGAAGAGAGTGCTGGACGACGACTTCCAGACCTTOTACCAGT
S s 715
GOTCATGTACTICTOTCACGACCTGOTGCTGAAGGTCTGGAAGATGGTCA
80 8y /e
E Y M K R ¥V L D D D F Q T F Y Q

GGAACCGCAACTACCGGTACATGOACATGCTTAAGGGCGAGTACGACAGA

CCTTGGOGTTGATGGOCATGTACOTGTACGAATTCOCGOTCATGECTGTCT
795 .88 B

w N R N Y R Y M D M L K & Et Y D R
N

AAGGGCTCCCTGCAGCACTGUTTCACCAGCETGGAAGAGAGAGAAGGCCT
.‘Q.‘Qf:fI.’;(f(f;.‘(fl:l.’f.’:.’f(f;.‘(flfif[";f:(f;f(f(;725{}
TTCCCGAGGGACGTCGTGACGAAGTGOTCGCACCTTICTCTCTCTTCCGGA

. B15 R T T T

K ¢ & ¢ ¢ H C F T § ¥ E E R E &6 L
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ZZ.‘i:\.‘\f;.‘lTZIZT.‘I;\.‘\f;.‘l.‘Z;ZTZZ::.‘QQQ.‘QIZ“ZT;?B{}G
GACCTTTCTCGCCCGGAGGTCTTGTCTCOCCATGTCTITTICGTICCGGTLGT
o830 B3y o Bl

w K EBE R A § R T E R Y R K Q@ A 5

ACAAGATCCGCAGCAACCGGCAGATGAGAAACGCCAGCAGCGAAGAGATC
St 735
TGTTCTAGGCGTCOTTGOCCGTOTACTCTTTGCGGTCGTCGCTICTCTAG
845 H N N N 85@ N N R § 855 N N N H 860 N

GAGAGAATCUTGGATAAGCGGCTGAGCAACAGCUGGAALGAGTACCAGAA

& St sssstsds 740 )
CTCTGTTAGGACCTATTCGCCGACTOGTTGTCGGCCTTGCTCATGGTCTT
L I T T e -—

e ¢t I L D K R L § N S R N E Y § K

RAGCGAGAAAGTGATCCGGCGCTACAGAGTGCAGGATGLLCTGLTETTTC
s 7450
TTCGCTCTTTCACTAGGCCGCGATGTCTCACGTOCTACGGGACGACAAAG

880 o B8y o 890

B g Bl st
' LA K K T L 17T & L A D F D 6 E R
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TTCAAACTGAAAGAAATCATGCCCGACGCCGAGAAGGGAATCCTGAGCGA
Pediininginisie s 7550
AAGTTIGACTTTOTTTAGTACGGGCTGCGGCTCTICCCTTAGGACTCOGOY

i} i 915 N § 3 § 929 i ' N § 925 H 4 i
K L K B T M P D A B K G I L § E

GATCATGCCOATGAGCTTCACCTTCGCAGAAMAGGCGGCAAGAAGTACACCA
i 7500

N R X N A N N

CTAGTACGGGTACTCGAAGTGGAAGCTICTTTCCGCCGTTCTTCATGTGEGT
N 930 N § H H gSS N § N H 940 H

I R R R R R e S R R R ST
AGTGGTCGCTCCOGTACTTCGACTTICTTGATGCOCGOTGAAGAAACACGAT
945 o 9np o GBy o 9ah

GCTAGCGACAAGAGGATCGGLAACCTGCTOLAACTCGTGGGCAGLGATAT

CGATCGCTGTTCTCCTAGCCGTTGOACGACOTTGAGCACCCGTCGOTGTA
} 965 } H A i 97@ N H 3 H 975 ]

CGTGTCCAAAGAGGATATCATGGAAGAGTTCAACAAATACGACCAGTGCA
Sttt 7750

GCACAGGTTTCTCCTATAGTACCTTCTCAAGTTIGTITATGLTGGTCACGT
N 980 3 N i 3 985 H 3 i i 990 N

v § K e D I M & E F N K Y D ¢ C
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Pedninininininieieteininbanininininitanieinininaiuininininniuniniettninieisinisaisiege 780
CCCGOOTUTAGTOGAGGTAGCACAAGTTGGACCTITICACCOGGAAGCTE
b T L T T L T .

R P €& I § 5§ I v F N L E K W A F D

‘.x‘§.\‘\§‘s‘\&\.\.Ex‘\.l.\“§\\.\\\"s\\;\.s‘.x.\lgsa

X } N

TGTATGCGGCTCGACAGACGOTCTCACCTGGCCLTTCTCTTCCACCTGAA

: L1015 : \ L1020 | S T L A z
T Yy ¢ E L 5§ A R V D R E E K ¥V D F

L1036 oo 4835 oo 1040

AGAGCGACATCOTGUGGAAGATCCOGAACGCCTTCGATCCAAACAATTAC
Sttt 7950
TCTCGOTGTAGGACGCCTTCTAGGCLTTGCGGAAGCTACGTTTOTTAATG
1945 } H H } 1@50 H } H H 1055 H } } i 1966 i

5 i 1@65 { H § ] 1G7G 5 H H 5 1@75 N § H
D K G ¥V OV E I K A L P E I A M 8
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CATCAAUAAPGCCTTTGCCGAGTACCCCATbATGAAGCCAAUCCTGCAGC

"§.\‘\\\‘.x\\.\‘h“\.§.\.\\\x.\§

FUNTRTRTRTRUR RN TR N R RN

. 1080 o oo 1085 oo 1880

I kK K A F &6 E Y A I WM K G 5 L @

TGCCTCCACTTGAAAGACTGACACTGGGATCCGGCAAGCCCATCCCTAACSNW

ACGGAGGTGAACTITCTGACTGTGACCCTAGGCCGTTCGGGTAGGGATTG
|

L P P L E R L T L 6 s
S -~ {in frame with dCas13) oo

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

G § G K P I P N
e 1 Frame With NES) -

QCACTGCTGGGQCTGGACAGCACCCTCGAgAAGCCCAGTGCCCCCAGCTA8150

GOTGACGACCCOGACCTGTCGTGOOAGCTCTTGGGGETCACGGGLETCGAT

P L L ¢ L D & T L E N P §&§ A P 5 Y

N P S8 A P & Y
{in frame with V& tag) e

CCCBATGGCCTUGCTCTACGTGGGGGACCTCCACCLCGACGTGEACCGAGE

8200

GGGCTACCGGAGCGAGATGCACCCCCTGGAGGTGGGGCTGCACTGGCTCC

P M A 5 L ¥ vV & D L H P D V T E

P M A S L Y VvV & B L H P D V T E
e e - (in frame with VB tag) - - o
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CGATGCTCTACGAGAAGTTCAGCCCGGCCGGGCCCATCCTCTCCATCCGG

GCTACGAGATGCTCTTCAAGTCGGGCCGGGCCGGGTAGGAGAGGTAGGCC

A-M L Y E K F § P A G P I L 5 I R
A-M LY E K F S P A G F I L 5 I R

-+ {in frame with V5 tag)

GTCTGCAGGGACATGATCACCCGOCGLTCCTTGGGOTACGCGTATGTGAA

~8300
CAGACGTCCCTGTACTAGTGGGCGGCGAGGAACCCGATGCGCATACACTT
v ¢ R D M 1 T R R & L &6 Y A Y V N
v € R D M 1 T R R & L & Y A ¥ V N
(ﬂﬁaWﬁWHﬁVSHG; = >

\\\\\\\\\\\\\\\\\\\\ \\\\\\\\\\\\\\\\\\\\\

CTTCCAGCAGCCGGCGGACGCGGAGCGTGCTTTGGACACCATGA&TTTHB358

GAAGGTCGTCGGCCGCLTGCGCORCGCACGAAACCTGTGGTACTTAAAAC
F ¢ ¢ P A D A E R A L D T M N F

<< (17 1AM Wit NES) e
FQ Qg P A 9 AlE R A L D T M N F
R - (in frame with VB 1ag) - - e s s

......__=_=_=_=_.__._=_=_=_=~===

ATGTTATAAAGGGCAAGCC&GTACGCATCATGTGGTCTCAGCGTGATCGA

8400
TACAATATTTCCCGTTCGGTCATGCGTAGTACACCAGAGTCGCACTAGGT

b v I K 66 K P V R I M W S ¢ R D P

(A Wit NES)
BV o1 K G K P V R I M w S g R D P
. R\:\xﬁx&.\\

FIG. 52
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TCACTTCGCAAA&GTGGAGTAGGCARCATATTSATTAAAAATCTGGACAA8456

ACGTGAAGCGTTITTCACCTCATCCOTTGTATAAGTAATTTTTAGACCTGTT
s L R K § G V G N 1 F E K N L D K

- {in frame with NES) -~ S s
s L R K & ¢ VvV 6 N I F I K N L D K

ATCCATTGATAATAAAGCACTGTATGATACATTTTCTGATTTTGGTTAACA

8500
TAGGTAACTATTATTTCGTGACATACTATGTAAAAGACGAAAACCATTGT

s I b N K A L Y D T F S5 A F & N

=~ (in frame with NES) -~ v vs v
S I DN K A L ¥ P T F 5§ A F &G N
~{in frame with V5 tag) -~ N

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

TCCTTTCATGTAAGGTGGTTTGTGATGAAAATGGTTCCAAGGGCTATGGASSSD

AGGAAAGTACATTCCACCAAACACTACTTITTACCAAGGTTCCCGATACCT
I L € Kk v v C D E N 6 § K &G Y G

o (i0 F8ME WIth NES) <o
[ L S C KV VCDENTSEGSEKTE GV G
SRS - {in frame with V5 1ag) - -~ o s

TTTGTACACTTTGAGACGCAGGAAGCAGCTGAAAGAGCTATTGAAAAAAT

AAACATGTGAAACTCTGCGTCCTTCGTCGACTTTCTCGATAACTTTTTTA
F v H F E T 4§ E A A E R A I E K M

(N Frame With NES) - oo
F V H F E T Q E A A E R A I E K M
~~{in 'rame with \!5 tag) e

FIG. BAA
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GAATGGAATGCTCCTAAATGATCGCAAAGTATTTGTTGGACGATTTAAGT

CTTACCTTACGAGGATTT&CTAGCGTTTCATAAACA&CCTGCTAA&TTCA
N GG M L L N D R K V F V & R F K

< (1 F1AME Wit NES) oo
N G M L L N D R K V F ¥V 66 R F K

... _ . _

CTGGTAAAGAACGAGAAGCTGAACTTGGAGCTAGGGCAAAAGAATTCACC

w8650

8700
GAGCATTTCTTGCTCTTCGACTTGAACﬁTCGATCCQGTTTTCTTAAGTGG
S R K E R E A E L G A R A K E FooT
i et i e e e e e e e e e Can (m frame ‘Nith NES} et e i e o n ot e e e e e e A
S R K E R E A E L &G A R A K E FooT
N — I FraME With V5 H8G) « o e
B \\\\\\X\\\ .

AATGTTTACATCAAGAATTTTGGAG&AGACATGGATG&TGAGCGCCTTAA87SD

TTACAAATGTAGTTCTTAAAACCTOTICTGTACCTACTACTCGCGGAATT

NV Y T K N F G E D M D b B R L K
NV oY ] K N F G E D M D D E R L K

GGATCTCTTTGGCAAGTTTGGGCCTGCCTTAAGTGTGAAAGTAATGACTG

CCTAGAGAAACCGTTCAAACCCGGACGGAATTCACACTTTCATTACTGAC
B L F G K F &G P A L & V K V M T

- {inframe With NES) - oo
B L F G K F G P A L S ¥V K ¥V M T
~{in frame with V5 tag) -~ ee >

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

8800

FIG. bAB
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ATGAAAGTGGAAAATCCAAAGGATTTGGATTTGTAAGCTTTGAAAGGCAT

TACTTTCACCTTTTAGGTTTCCTAAACCTAAACATTCGAAACTTTCCGTA
Do 5 6 K 5 K 6 F 6 F ¥V & F E R H

e (1 FrME Wt NES) e
D E S G K S K 6 F 6 F Vv S F E R H
SR —==(in frame with VB tag) - oo

R

8850

GAAGATGCACAGAAAGCTGTGGATGAGATGAACGGAAAGGAGCTCAATGGSQGQ

CTTCTACGTGTCTTTCGACACCTACTCTACTTGCCTTTCCTCGAGTTACC
E DA G K AV D E M N G K E L N G

== (in frame with NES) <o v v vn v iy
E b A G K A V D E M N G K E L N §
: ““wﬁnfmwneuvﬂ‘V5iag)u«um~~u»~u-um~~uuuu-umunmu_uu@«

AAAACAAATHATGTTGGTCGAGCTCAGAAAAAGGTGGAACGGCAGACGG

TTTTGTTTAAATACAACCAGCTCGAGTCTTTTTCCACCTTGCCGTCTGCC

K 0 I Y V 6 R A O K K V E R O T

K Q@ 1 Y V 6 R A Q K K V E R Q T

-

AACTTAAGCGCAAATTTGAACAGATGAAACAAG&TRGGATC&CCAGATAC

TTGAATTCGCGTTTAAACTTGTCTACTTTGTTCTATCCTAGTGGTCTATG
E L K R XK F E g M K ¢ D R T T R Y

<o (i frame With NES) oo
E L K R K F E Q M K ¢ D R I T R Y
~ww@nﬂamewtkVSmgy“mw~~mm«w“wwwwmmmwmwv~w

w8950

9000

FIG. BAC
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CAGGGTGTTARTCTTTATGTGQAAAATCTTGATGATGGT&TTG&TGATGA

GTCCCACAATTAGAAATACACTTTTTAGAACTACTACCATAACTACTACT
Q@ G VvV N L Y Vv K N L D D G I D D E

=== {in frame with NES) -
@ 6 Vv N L ¥ V K N L D D & I D DB E
S - (inframe with V8 fag) - -~~~ oo

ACGTCTCCGGAAAGAGTTTTCTCCATTTGGTACAATCACTAGTGGAAAGG

......

.......

TGCAGAGGCCTTTCTC&AAAGAGGTAAACCATGTTAGTGATCACGTTTCG

R L R X &£ F S P F &6 T I T § A K
R L R K & F & P F &6 T I T § A K

e -~{in frame with V5 tag} - e e
kaka =
- B L

TTATGATGGAAGGTGGTCGCAGCAAAGGGTTTGGTTTTGTATGTTTCTCC

AATACTACCTTGCACCAGCGTCGTTTGGCAAACCAAAACATACAAAGAGG

Vv M M E G G R S K G F & F NV C F S

¥y M M E &G G R S K G F G F vV € F S
e s s e {;y\ frame with V5 tag) e e i e e

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\§

TCCCQAGAAGAAGCCACTAAAGCAGTTACAGAAATGAACGGTAGAATTGT

AGGGGTCTTCTTCGGTGATTTCGTCAATGTCTTTACTTGCCATCTTAACA
s P E E A T K A V T E M N G R I V¥

= {inframe with NES) - ov v

s P E E A T K A V T B M N & R 1 Y

&\\\\\\\\\\\\\\\\\\\\\\\\\\\\\m&\\\\\\\\\\\\\\\\\\\\\\\\\\\\\w
FIG. 5AD
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GGCCAQAAAG&CATTGTATGTAGQTTTAGCTQAGCGGAAAGAAGAGCGCC

......

.......

CCGGTGTTTCGGTAACATACATCGAAATCGAGTCGCGTTTCTTCTCGCGG
AT K P L Y V A L A @ R K E E R

AT K P L Y V¥V A L A Q R K E E R
e ~~(in Frame With VB 18 - - oo
B R .

AGGCTCACCTCACTAACCAGTATATGCAGAGAATGGCAAGTGTACGAGCT

TGCGAGTGGAGTGATTGGTCATATACGTCTCTTACCGTTGACATGCTCGA
g A H L T N g Y M ¢ R M A S5 V R A

- fin Frame With NES) <o

O A H L T N Q Y M Q0 R M A S V R A

i Frame With VB g} - - e

S T

GTTOCCAACCCTGTAATCAAQCCCTACCAGCCAGCACCTCCTTCAGGTTA

CA&GGGTTGGGACATTAGTTGGGGRTGGTCGGTCGTGGAGGAAGTCCAAT
v P N P V I N P Y §Q P A P P 5 G Y

o (i1 Frame With NES) - v
v P N P V I N P Y Q P A P P S G Y
< {in frame with V5 fag) - o e v

e

CTTCATGGCAGCTATCCCACAGACTGAGAACCGTGCTGCATACTATGCTC

GAAGTACCGTCGATAGGGTGTCTGAGTCTTGGCACGACGTATGATAGGAG

FM A A T P QT Q@ N R A A Y Y P
F M A A T P QT @ N R A A Y Y P

0rﬁamewthV5ﬁg, R

\\\\\\\\\\\\\\\\\ L \\\\\\\\\\\\\\\\\\\\

9250

9300

\I

FIG. SAE
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CTAGCC&AATTGCTC&ACTAAGACCAAGTCCTCGCTGGACTGCTCAGGGT

9450
GATCGGTTTAACGAGTTGATTCTGGTTC&GGAGCGACCTGACGAGTCCCA

P 5 g 1 A Q L R P 5 P R W T A Q G

- (in frame With NES) -« oo BN
P S Q 1 A Q LR P S PR W T A Q G
{0 FBME Wt VB 1G] - e e e

T

GCCAGACCTCATCCATTCCAAAATATGGCCGGTGCTATCCGCCCAGCTGG9563

CGGTOTGGAGTAGGTAAGGTTTTATACGGGUCACGATAGGCGGGTCGACEG
AVR P H P F Q N M P & A I R P A A

= (in frame Wil NES) - oo
AR P H P F ¢ N M P G A I R P A A
~w(nﬂamewﬁnV5mgywww«mwvawmww“WWﬂwwwwww~

TCCTAGACCACCATTTAGTACT&TGAGACCAGCTTCTTCACAGGTTCCAC

9550
AGGATCTGGTGGTAAATCATGATACTCTGGTCGAAGAAGTGTCCAAGGTG

PR P P F S T M R P A 5 5 Q v P

- {inframe with NES) - oo
P R P P F S T ™M R P A § 5§ Q V P
s o (i Frame With VB £Rg) -~ v e s

S

GAGTCATGTCAACACAGCGTGTTGCTAACACATCAACACAGACAATGGGT

8600
CTCAGTAQAGTTGTGTCGCACAACGATTGTGTAGTTGTGTCTGTTACCGA

RV M s T QR VYV ANTST QT MG
o (i AT Wit NES) e e e
RV M 5 T Q ROV AN T ST QT M G

(mfamﬁxﬁwV5mg§

\\\\\\\\\\\\\\\\\\\\ L \\\\\\\\\\\\\\\\\\\\
F1G. bAF
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GGACGTCCTGCAGCTGCAGCCGQTGCAGCTACTCCTGCTGTCQGCACGGT

GGTGQAGGAGGTCGACGTCGGCGACGTCGATGAGGAGGACAGGCGTGGCA

P R P A A A A A A A T P A V R T V
o (i FAME Wit NES) s s e

P R P A A A A A A A T P A V R T V¥
Unﬁamewﬁﬁvsmg}

\\\\\\\\\\\\\\\\\\\ \\\\\\\\\\\\\\\\\

8650

TCCACAGTATAAATATGCTGCAGGAGTTCGCAATCCTCAGCAACATCTTA9?60

AGGTGTCATATTTATACGACGTCCTCAAGCGTTAGGAGTCGTTGTAGAAT
P O Y K Y A A G VY R N P O O H L

- {inframe with NES) -
P Q Y K Y A A G V R N P Q Q H L
e (11 FramE WItR VB 8) - - e

T

ATGCACAGQCACAAGTTACAATGCAACAGCCTGCTGTTCATGTACAAGGT

,,,,,,,,,,,,,,

TACGTGTCGGTGTTCAATGTTACGTTGTCGGACGACA&GTACATGTTCCA

N A Q P Q V T M Q Q@ P A V H V Q G

S s =~ {in frame with NES) - - e

N A Q P Q v T M ¢ @ P A V H V Q G
@ﬂﬁamewthVEMQ) R S s

9750

CAGGAACCTTTGACTGCTTCCATGTTGGCATCTGCCCCTCCTCAAGAGCA9808

..............

‘‘‘‘‘‘‘‘‘‘‘‘‘‘

GTCCTTGGAAACTGACGAAGGTACAACCGTAGACGGGGAGGAGTTCTCGT
QO E P L T A S M L A S A P P Q0 E Q

< (i1 Frame With NES) oo oo

Q E P L T A S M L A S A P P O E O

e (i framE WHR VB Q) < e e o e s e

A\ AR
FIG. BAG
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AAAGCAAATGTTGGGTGAACGGCTGTTTCCTCTTATTCAAGCCATGCACC

,,,,,,,,,,,,,,,,,,,,,,,

TTTCuTTT&CAACCCACTTGCCw&CAA&GGAGAAT&AGTTCGGTACGTGG
K Q M L G E R L F P L I Q A M H

i FrBME Wil NES) v e
KQMLGERLFPLIQAMH
“~(in frame with VB 1ag) -~

T

CTACTCTTGCTGGTAAAATCACTGGCATGTTGTTGGAGATTGATAATTCA

GATGAGAACGACCATTTTAGTGACCGTACAACAACGTCTAACTATTAAGT
p T L A G K I T ¢ M L L E T D N S

(i Frame W NES) oo oo
P T L A G K I T 6 M t L E I D N §
= (in frame with VB 1aQ) -~ om v s

GAACTTCTTCACATuCTGGAGTCTCCAGAGTCACTCCuTTCTAAGGTTGA

,,,,,,,,,,,,,,,,,,,,,,,

..................

CTTGAAGAAGTGTACGACCTCAGAGGTCTCAGTGAGGCAAGATTCCAACT
E L L H M L E S P E S L R & K V D

i MR WY NES) e e e
E L L H M L E S P E S L R S K V D
TS === (in frame with V5 1ag) « -« v v

TGAAGCTGTAGCTGTACTACAAGCﬁCACCAAGCTAAAGAGGCTGGCCAGA

»14,000
ACTTCGACATCGACATGATGTTCGGGTGGTTCGATTTCTCCGACGGGTCT

E AV A V L O A H QA KE A A O
E A YV AV L O A H Q A KE A A O

nnﬁamﬂwﬁhV5MC}

\\\\\\\\\\\\\\\\\\\ L \\\\\\\\\\\\\\\\\\\
FIG. 5AH
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AAGCAGTTAACAGTGCCACCGGTGTTCCAACTGTTTAAGCGGCCGCTCGA

TTCGTCAATTGTCACGGTGGCCACAAGGTTGACAAATTCGCCGGCGAGCT

K AV N S A T G V P T V m

S — finframe Wit NES) —— oo

K AV N S A T G V P T V m
< {in Frame With V5 fag) oo

LI EEEEE
GCCTABABBBCCCETTTAAACCCOCTEATCAGCCTCBACTBTGCCTTCTA

» 10,050

™ 10,100
CGGATCTCCCGGGCAAATTTGGGCGACTAGTCGGAGCTGACACGGAAGAT

bGH poiy(A) sagnai H

GTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTQCCTTCCTTGACCCTG10150

CAACGGTCGGTAGACAACAAACGGGGAGGGGGCACGGAAGGAACTGGGAC

GAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCEQZGG

CTTCCACGGTGAGGGTGACAGGAAAGGATTKTHTACTCCTTTA&CGTAG

GUATTGTCTGAGTAGGTGTCATTCTATTICTGGGEGETGGGGTGGEELAGEH

10,250

CGTAACAGACTCATCCACAGTAAGATAAGACCCCCCACCCCACCCCGTCC

ACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGLTGGGGATGOG

10,300

TGTCGTTCCCCCTCCTAACCCTTCTGTTATCGTCGGTACGACCCCTACGC

GTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGGGGCTCTAGGGG1@35@

FIG. S5Al
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GTATCGCCCACGCGUCCTGTAGUGGUGCATTAAGLGCBGLGGETGTIGETEE

CATAGGGGTGCGCGGGACATCGCCGCGTAATTCGCGCCGCCCACACCACC
i1 ar

w 10,400

S

TTACGCGLCAGCGTGACCGCTACACTTGCCAGCELCOTAGCGLCLGCTOCT

10,450
AATGCGCGTCGC&CTGGCGATGTGAACGGTCGCGbGATCGCGGGCbAuGA

1 ori >

TTCGCTTTCITCCOTTCLTITTCTCGOLACGTTCGCCGGLTTTCCLOGTCA

AAGCGAAAGAAGGGAAGGAAAGAGCGGTGCAAGCGGCCGAAAGGGGCAGT
fl oii

~ 10,500

N

AGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGC1055@

TCGAGATTTAGCCLUCCGAGGGAAATCCCAAGGCTAAATCACGAAATGLCE
1 o >

ACCTCGACCCCAAAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGCCA186GG

TGGAGCTGGGGTTTTTTGAACTAATCCCACTACCAAGTGCATCACCCGGT
1 an >

TCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTQCACGTT 3

\\\\\\\\\ 10,647
AGCGGGACTATCTGCCAAAAAGCGGGAAACTGCAACQTCAGGTGCAA 5
f1 o1 \\
FlG. 5AJ
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\ [CAP binding site]

S (1ac operator)

pJC1212
M13 rev//)

2863 bp

o [GRNASS 56761
anti-luc pJC889
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AGTGGCTGCTGCCAGTOGCCATAAGTCGTGTCTTACCGGGTTGLACTCAA

TCACCGACGACGGTCACCGCTATTCAGCACAGAATGGCCCAACCTGAGTT
GACGATAGTTACCGGATAAGRCGCAGCGGTCGGRCTGAACGGGRGGTTER

.............................................

CTGCTATCAATGGCCTATTCCGCGTCGCCAGCCCBACTTGCCOCCCAAGE
TGCACACAGCCCAGCTTGGAGCGAACGACCTACACCCAACTGAGATACCT

..................................................

................................................

ACGTGTGTCGGGTCGAACCTCGCTTGCTGGATGTGGCTTGACTCTATGGA
ACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGE

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

TGTCGCACTCGATACTCTTTCGCGGTGCGAAGGGCTTCCCTCTTTCCGLE
ACAGGTATCUGGTAAGCGGUAGGGTCGGAACALGAGAGCGLACGAGGGAG

TGTCCATAGGCCATTCGLCGTCCCAGCCTTGTCCTCTCGCGTRCTCOCTE
CTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGLCA

.............................................

GAAGGTCCCCCTTTGCGGACCATAGAAATATCAGBACAGCCCAAAGCGGT
CCTCTCGACTTGAGCGTCOATTTTTGTGATGUTCGTCAGGGGGGUGGAGLC

..................................................

................................................

GGAGACTGAACTCGCAGCTAAAAACACTACGAGCAGTCCCCCCGCLTCGE
TATGGAAAAACGCCAGCAACGCGGLCTTTITACGGTTCCTGGCCTTTTGE

..................................................

ATACCTTTTTGCGGTCGTTGCGCCGGAAAAATGCCAAGGACCGGAAAACG
TGGOCTTTTGCTCACATGTICTTICCTGCOTTATCCCCTGATTCTGTGGA

ACCGGAAAACGAGTOTACAAGAAAGGACGCAATAGGGGALTAAGACACCT
TAACCGTATTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGLUGAA

.............................................

ATTGGCATAATOGCGGAAACTCACTCBACTATGBCGAGCGBCGTCGRLTT
CGACCGAGCGCAGCGAGTCAGTGAGCGAGGAAGCGGAAGAGCGCCCAATA

..................................................

................................................

GCTGGCTCGCGTCGCTCAGTCACTCGCTCCTTCGCCTTCTCGOGGGTTAT
CGCAAACCGLUTCTCCCCGUGUGTTGGCCGATTCATTAATGCAGCTGGCA

..................................................

GCGTTTGGCGOAGAGGGGLGCGCAACCEGCTAAGTAATTACGTCGACCGT
CGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGUGCAACGCAATTAATG

GCTGTCCAAAGGGCTGACCTTTORCCCETCACTCGCGTTGORTTAATTAC

FIG. TA CAP binding site
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TGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTITATGCTTICCG

ACTCAATCGAGTGAGTAATCCGTGGGGTCCGAAATGTGAAATACGAAGGC
3 NS NN \‘ N i 3 5 | é}:
lac promoter

700

GCTCGTATGTTGTGTGGAATTGTCAGCGGATAACAATTTCACGLAGGAAA

CGAGCATAQAACACACGTTAACACT{:GCGTATTGTTAAAGTG{:GTCCTTT
E "16 & HIRRTHRIGRR Y R
lac promoter

750

CAGCTATGACCATGATTACGCCAGAGGGCCTATTTCCCATGATTC CTTCA 300

850
ATAAACGTATATGQTATGTTCCGAQAATCTCTCTATTAAC CTTAATTAAA
U6 promoter \

GACTGTAAACACAAAGATATTAGTACAAAATACGT GACGTAGAAAGTAAT

CTGACATTTGTGTTTCTATAATCATGTTTTATGCACTGCATCTTTCATTA
U6 promoter >

800

AATTTCTTGGGTAGTTTG CAGTTTTAAAATTATGTTTTAAAATGGACTAT 950

TTAAAGAACCCATCAAACGTCAAAATTTTAATACAAAATTTTACCTGATA
U6 promoter

™

CATATGCTTACCGTAACTTGAAAGTATTTCGATTTCTTGGCTTTATATAT 1000

GTATACGAATGGCATTGAACTTTCATAAAGCTAAAGAACCGAAATATATA
U6 promoter ™

CTTGTGGAAAGGACGAAACACCgcaGfataﬁaatagggccatstagGTTG 1050

GAACACCTTTCCTGCTTTGTttcttaccggatCAAC
Ub promoter > N T niin; ;;E; DT

TGGAAGGTCCAGTTTTGAGGGGCTATTACAACTTITTTGGTACCGAGLTC
ACCTTCCAGGTCAAAACTCCCCGATAATGTTGAAAAAA(ZCATGGCTCGAG

1100

GAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCG 1150

CTTAAGTGACCGGCAGCAAAATGTTGCAGCACTGACCCTTTTGGGACCGE
LA L FIG. 7B
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TTACGCAACTTAATCBCCTTGCAGCACATCCCCCTTTCGOCAGCTGBCGT o
AATGGGTTGAATTAGCGGAACGTCGTGTAGGGGGAAAGCGGTCGACCGRA
AATAGCGAAGAGGCCCGOACCGATOGCOCTTCCOAACAGTTGCBOAGCOT
TTATCGCTTCTCCGGGCGTGGCTAGCGGGAAGGGTTGTCAACGCGTCGGA
GAATGGCGAATGGCGOCTGATGCBGTATTITCTCOTTACGCATCTGTGCE
CTTACCGCTTACCGCGGACTACGCLATAAAAGAGGAATGCGTAGACACGE
GTATTTCACACCGCATATGGTGCACTCTCAGTACAATCTECTCTGATGOS
CATAAAGTGTGGCGTATACCACGTGAGAGTCATGTTAGACGAGACTACGO
GCATAGTTAAGCCAGCCCCGACACCCGOCAACACCCBCTGACGEGECCTE o
COTATCAATTCOGTCGGGGCTOTGEGCGETTGTGEGCCACTGCGCOGGAC
ACGGGCTTGTCTECTCCCEECATCCGCTTACAGACAAGCTETGACCETCT
TGCCCGAACAGACGAGGGCCOTAGGCGAATGTCTGTTCGACACTGGCAGA
CCGGBAGCTGCATGTGTCAGAGGTTTTCACCGTCATCACCBARACGCGES o
GGCCCTCGACGTACACAGTCTCCAAAAGTGGGAGTAGTGGCTTTGCGCGC
AGACGAAAGGGCCTCGTGATACGCCTATTITTTATAGGTTAATGTCATGAT -
TCTGCTTTCCCGGAGCACTATGCGGATAAAAATATCCAATTACAGTACTA
AATAATGGTTTCTTAGACGTCAGBTGGCACTTTTCGGGGAARTGTECGCE o
TTATTAGCAAAGAATGTGCAGTCCACCGTGAAAAGCCCCTTTACACGCGC

\
AmpR promater
GAACCCCTATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCECTC
CTTOOGGATAAACAAATAAAAAGATTTATGTAAGTTTATACATAGGCRAG
AmpR promoter >
ATGAGACAATAACCCTGATAAATGCTTCAATAATATTGARAAAGGARGAG
TACTOTOTTATTGOOACTATTTACGAAGTTATTATAAG TTTTTOOTTOTS
AmpR promoter >

FIG. 7C
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TATGAGTATTCAACATTITCCGTOTCGOCOTTATTCOCTTITTTGOGGCAT

AT@CTCATAAGTTGﬁ?AAGGGA@AGCGagﬁﬁTAAGGGAAAAAACSSCGTA
O A L S

i cignal sequence >
AmpR

1750

;‘-‘xmpR promoter
TTTGCCTTCLTGTITITGUTCACCCAGAAACGUTGGTGAAAGTAAAAGAT

AAACGGAA%%ACAAAAACGAGTG%GTCTTTGCGACCAngTCATTTTCTA
\ . . . 5 . . \
FC L P V F A H P E 7T L V K V¥V K D
signal sequence ? >
’ AmpR
GCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAA
CGAQTTCTAGTCAACQCACGTGCTQACCQAATGTAGCTTGACCTAGAGTT

39 : 40 AT - N — 50
ATETTD Q A A e

1800

1850

\}

AmpR
CAGCGGTAAGATCCTTGAGAGTTTTCGCOCCGAAGAACGTTTTCCAATGA

GTCGCCATTCTAGGAA&TCTCAAAAGCGGGGGTTGTTGCAAAAGGTTAG%

. 55 L 60 N &5
S G K I L E 5 F R p E E R F p M

1900

>

AmpR
TGAGCACTTTTAAAGTTCTGCTATGTGGOGCGGTATTATCCCGTATTGAC

ACTCGTGA%%KHTCAAGAGGATA%?CCGCGCCAWMHA&?GCATAACTG
M ST R TR DL E TS TTATV LTS TRTTTTTD

1950

>

AmpR
GCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTT
CGGCLCGTTCTCGTTGAGCCAGCGGCOTATGTGATAAGAGTCTTACTGAA

B8 eR 100
AT OTETOTLE R RTTTH Y S T N TR L

2000

AN

AmpR
GBTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAG -
CCAACTCATGAGT%&;GAGTGTCTTTTQ%;?GAATGCCTACCGE??TGT@

VRS T E KUH L TTDTETM T

AmpR

FIG. 7D
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TAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGLGGLC

ATTCTCTTAATACGTCACGACGGTATTGGTACTCACTATTGTGACGCCGG
T T T T 11 T ——
A - - W e W

AmpR

AACTTACTTCTGACAACGATOGGAGGACCGAAGGAGCTAACCGCTTTTTT 2150

TTGAATGAAGACTGTTGCTAGCCTCOTGGCTTCCTCGATTGGCGAAAAAA
A G 1 T 1) S £ - T
N L L b T T 1 6 6 P K E L T A F |

AmpR
GCACAACATGGGGGATCATGTAACTCGUCTTOATCGTTGGGAACLGEAGE

CGTGTTGTACCCCCTAGTACATTGAGCGGAACTAGCAACCCTTGGCCTCG
TR 5 1 T T 1.1t A—— L.
I I A T I O

AmpR

TGAATGAAGCCATACCAAAC GACGAGUGTGACACCACGATGCOTGTAGCA 5750

ACTTACTTCGGTATGGTTTGCTGCTCGCACTGTGETGCTACGGACATCGT

NS VAt S VA A 186 :
LN E A T 7P N D E R DI T M P VoA

AmpR
ATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTAGC

TACCGTTGTTGCAACGCGTTTGATAATTGACCGCTTGATGAATGAGATCG

21TV TN ST SR L¢SSO ST . 1 SN ST 4 1
M A T T L R K L L T 6 E L L T L A

AmpR
TTCCCGGCAACAATTAATAGACTGGATGCAGGCGGATAAAGTTGCAGGAC

,,,,,

AAGGGCCGTTOTTAATTATCTGACCTACCTCOGCCTATTTCAACGTOCTG
PAI . 210 N
SR Q Q CCTTETWOME AT KV AT

AmpR
CACTTCTGCGCTCGGCCOTTCCGGUTGGCTOGTITATTGUTGATAAATCT

GTGAAGACGCGAGCCGGGAAGGCOBACCGACCAAATAACGACTATTTAGA
et el N7 S AC 1 | N
P L LR S AU A S W ETA DK

AMPR FIG. 7E
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GCAGCCGGTGACCOTGGETCTCGCGGTATCATTGCAGCACTGGGGUCAGA
CCTCGGCCACTCGCAGCCAGAGCGCCATAGTAACGTCGTGACCCCGGTC?
235 240 245 250

G ETTETRTTETTS RTTETTUTTTA RTTUTTETTE D
AmpR
TGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAA

ACCATTCGGGAGGGQATAGCATCAATAGATGTGCTGCCCCTCAGTCCGTT
o A o1
O A A 0 A

AmpR
CTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGATT
GATAGCTACTTGCTTTATCTGTCTAGCGACTCTATCCACGGAGTGACTAA

270 45 280

T M D E RN R Q I ATETT 76 7A s
AmpR
AAGCATTGGTAACTGTCAGACCAAGTTTACTCATATATACTTTAGATTGA

TTCGTAACCATTGACAGTCTGGTTCAAATGAGTATATATGAAATCTAACT
AR .

AmpR g
TTTAAAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTG
AAATTTTGAAGTAAAAATTAAATTTTCOTAGATOCAGTTCTAGGAAAAAC

2450

~
e

2500

R,

2550

s

2600

2650

ATAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCG

e eestetstsssisseseseds - 2700
TATTAGAGTACTGGTTTTAGGGAATTGCACTCAAAAGCAAGGTGACTCGO

TCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCT

e e e fesssesssaesed 2750
AGTCTGGGGCATCTTTTCTAGTTTCOTAGAAGAACTCTAGGAAAAAAAGA

GCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGG

P ettt 2800
COGOGCATTAGACGACGAACGTTTGTTITITTTGGTGGCGATGGTCGUCACC

TTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGE

et 2850
ARACAAACGGCUCTAGTTCTCGATGGTTGAGAAAAAGGCTTOCATTGACCG

TTCAGCAGAGCGCAGATACCAAATACTGTTCTTCTAGTGTAGCCGTAGTT
AAGTCGTCTCGCGTCTATGGTTTATGACAAGAAGATCACATCGGCATCAA

FIG. 7F
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AGGCCACCACTTCAAGAACTCTCTAGCACCGCCTACATACCTCGOTCTGE

& 2950
TCCGGTGGTEAAGTTCTTGAGACATCGTGGCGGATGTATGGAGCGAGACG

TAATCCTGTTACC 3"
ATTAGGACAATGG 5

2963

FIG. 7G
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\ [CAP binding site]
’;giac promoter]

N {TaC operaior)
v M13 rev/)

pJC1213
2962 bp

_JorRNASD: 58-81
Anti-luc pJC8ES

N VT3 ford

[AmpR promater |
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' AGTGBCTGCTGCCAGTEGCGATAAGTOGTGTCTTACCEGGTTGGACTCAA
3 TCACCGACGAGGGTCACCG\CTATTCAG CA&SAGAATGGCC{E}AACC%GAGT?

GACGATAGTTACCGGATAAGGCGCAGCGGTCEBGCTGAACGGBBGETTCE
CTGCTATCAATGGCCTATTCOGCGTCGCCAGCCCGACTTGCCCOCCAAGT

TGCACACAGCOCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCT
ACGTGTGTCGGGTCGAACCTCGCTTGCTGBATGTGGCTTGACTCTATGGA

ACAGCGTCAGCTATOAGAAAGCBCCACGCTTCCCOANBCOABAAAGGLEE
TGTCGCACTCGATACTCTTTCGCGGTGCGAAGGGCTTCCCTOTTTCCGOC
ACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGEGAG
TGTCCATAGGCCATTCGCCGTCCCAGCCTTGTCCTCTCGCGTGCTCOCTE

CTTCCACGBOEAAACCLCTCGTATCTTTATACTCETGTCCCETITCCC0R g
GAAGGTCCCOCTTTGCGGACCATAGAAATATCAGGACAGCCCAAAGCGGT

CCTCTGACTTBAGCGTCBATTTTTETGATGCTCTCAGGBBGGOBBAGCS .
GGAGACTGAACTCGCAGCTAAAAACACTACGAGCAGTCCCCCCOCCTCGG

TATGGAAAAACGCCAGTAACGCBGCCTTTITACCCTTCCTGECCTTTTCE
ATACCTTTTTGCGGTCGTTGCGCCGGAAAAATGCCAAGGACCGGAAAACG

TGGCCTTTTGCTCACATGTTCTTTCOTGCGTTATCCCCTGATTCTGTRA
ACCGGAAAACGAGTGTACAAGAAAGGACGCAATAGGRGACTAAGACACET
TAACCGTATTACCGCCTTTGAGTGAGCTGATACCGCTCGCOGCAGCCBAA
ATTGGCATAATGGCGGAAACTCACTCGACTATGGCGAGLGGCGTCGGCTT

CGACCGAGCGCAGCGAGTCAGTGAGCGAGGAAGCGGAAGAGCGOCCAATA
GCTGGCTCGCGTCGLTCAGTCACTCGCTCCTTCGLCTTCTCGCGGGTTAT

CGCAAACCGCCTCTCCCCGCGOGTTGGCCGATTCATTAATGCAGCTGGCA 500
GCOTTTGGCOGAGAGGGGCECGCAACCOBCTAAGTAATTACGTCGACCET

CGACAGGTTTCCCGACTGGAAAGCGGGCAGTGABCGCAACGCAATTAATG
GCTGTQCAAAGGGCTGACC\TTTCGCCCGT\CACTCGCGTT&GCGTTAATTAQ
CAP bind 5
inding site
FIG. QA
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TGAGTTAGCTCACTCATTAGGCACCLCAGGCTTTACACTTTATGLTTOCG

AGTCAATCGAGTGAGTAATCCGTGGGGTCCGAAATGTGAAATACGAAGGC .
A RN =35 | »
lac promoter

GCTCGTATGTTGTGTGGAATTGTCAGCGGATAACAATTTCACGUAGGAAA

CGAGCATACAACACACCTTAACACTCGCCTATTGTAAAGTGCGTCCTTT .
E "19 . 3 \\‘\ S N
lac promoter

CAGCTATGAGCATGATTACGOUAGAGGOUOTATTTCCCATGATTCCTTOA

GTCGATACTGGTACTAATGCGGTPTCCCGGATAAAGGGTACTAAGGAAGT
\ e U6 promoter \

700

750

800

TATTTGCATATACGATACAAGGCTGTTAGAGAGATAATTGGAATTAATTT

ATAAACGTATATGGTATGTTCQGACAATCTCTCTATTAACCTTAATTAAA
Us promoter >

850

GACTGTAAACACAAAGATATTAGTACAAAATACGTGACGTAGAAAGTAAT

CTGACATITGTGTTICTATAATCATGTTITATGCACTGCATCTTTCATTA
U6 promoter >

800

AATTTCTTGGGTAGTTTGCAGTITTAAAATTATGTTTTAAAATGGACTAT

TTAAAGAACCCATCAAACGTCAAAATTTTAATACAAAATTTTACCTGATA
Ub promoter o

950

CATATGCTTACCGTAACTTOAAAGTATTTCGATTTCTTGGUTTTATATAT

GTATACGAATGGCATTGAACTTTCATAAAGCTAAAGAACCGAAATATATA
U6 promoter >

1000

CTTGTGGAAAGGACGAAACACCgagetetageatttaggtgacacGTTGT

GAACACCTTTCCTGCTTTGTGGC%CQagatcg&aaatccactgngAAﬁA
Ub promoter  » MK nninnss

1050

GOAAGGTCCAGTTTTGAGGGGUTATTACAACTTITTTTGGTACCGAGCTCG

« 1100
CCTTCCAGGTCAAAACTCCCCGATAATGTTGAAAAAACCATGGCTCGAGE

AATTCACTGGCOGTCGTTTTACAACGTCGTCACTGGGAAAACCCTGGCGT
TTAAGTGACCGGCAGCAAAATGTTGCAGCACTGACCCTTTTGGGACCGCA

FIG. 9B
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TACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGLGTA

ATGGGTTGAATTAGCGGAACGTCGTGTAGGGGGAAAGCGRTCGALCGRAT
ATAGCGAAGAGGCCCGCACCGATCGOCCTTCCCAACAGTTGCGCAGCCTG

TATCGCTTCTCCGGGCGTGGLTAGCGGGAAGGGTTGTCAACGCGTCGGAC
AATGGCGAATGGCGCCTGATGCGGTATTTTCTCCTTACGCATCTGTGCGE

TTACCGCTTACCGCGGACTACGCCATAAAAGAGGAATGCGTAGACACGEC
TATTTCACACCGCATATGGTGCACTCTCAGTACAATCTGETCTGATGCCG

ATAAAGTGTGGCGTATACCACGTGAGAGTCATGTTAGACGAGACTACGGD
CATAGTTAAGCCAGCCCCGACACCCGCCAACACCCGCTGACGCGLCTTGA

GTATCAATTCGGTCGGGGOTOTGGGCGGTTGTGEGCGACTGCGCGGGACT
CGGGCTTGTCTGCTCCCGGCATCCGCTTACAGACAAGETGTGACCGTCTC

GCCCGAACAGACGAGGGCCGTAGGCGAATGTCTGTTCGACACTGGCAGAG
CGGGAGCTGCATGTGTCAGAGGTTTTCACCGTCATCACCGAAACGCGCGA

GOCCTCGACGTACACAGTCTCCAAAAGTGGCAGTAGTGGCTTTGCGCGET
GACGAAAGGGCUTCGTGATACGCCTATTTTTATAGGTTAATGTCATGATA

CTGCTTTCCCGGAGCACTATGCGGATAAAAATATCCAATTACAGTACTAT
ATAATGGTTTCTTAGACGTCAGGTGGCACTTTTCGGGGAAATGTGCGCGE

‘‘‘‘‘

1200

1250

1300

1356

1400

1450

1500

1550

1600

AmpRm@mamr

AACCCCTATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTCA

TTGGGGATAAACAAATAAAAAGATTTATGTAAGTTTATACATAGGCGAGT
AMpR promoter

TGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGT

ACTCTGTTATTGGGACTATTTACGAAGTTATTATAACTTITTTCCTTCTCA
AMpR promoter »

ATGAGTATTCAACATTTCCGTGTOGCCOTTATTCCOTTTITTGCGGOATT

‘‘‘‘‘

T?CTCATAAGTTGﬁ?AAGGCACAGQGG%@ATAAGGGAAAAAACS?CGTAA
T T L A T T Y Y
5 sianalsequence
AmpR

1650

1706

™

FIG. 9C
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TTGOCTTCCTGTTTTTGCTCACCCAGAAACGCTBBTGAAAGTAAAABATG

AACGGAAGGAGAAAAAGGAGTGG TCTTT”GGACCACTTTCATTTTCTAC
Y T L T
oL P ¥y F A B E T LYy K ¥ K OB

signal sequence 1 ™
AmpR
CTuAAGATCAbTTGGCTCCAPUAGTbCGTTACATCUAnCTGGATCTCAmC

GACTTCTAGTCAACCCACGTGOTCACCCAATGTAGCTTGACCTAGAGTTG
Y 1< T T ST 1) F T TR - T T 1
A E D QL s RV G Y I & L D L N

1804

1850

G}
X

-
Ry

AMpBK
AGOGGTAAGATCCTTOACAGTITICGCCCLCGAAGAACGTTTTCOAATEAT

TC GCGATTCT&CGAACT”TCAAAAGCGCwGCTTbTTGuAAAAGGTTALTA
- 1 T 1/ e —
5 & K [ L & 5 ¢ R P B E R F P M M

AR
GAGCACTTTTAAAGTTCTGCTATGTGGOGCGGTATTATOGOGTATTRACE
CTCGTGARATITCAAGACGATACACCRCGCOATAATAGG GCATAALTEL

3 3 ?Q : 3 3 N ?5 : § : 5 80 3 X :
Y T Y T S

1840

‘\\\

1850

‘\\)

AmpR
CCGGECAAGAGCAACTCBGTCGCCBCATACACTATTCTCABAATGACTTE
GGLOCBTTOTCGTTOABCLAGLGRLOTATGTGATAAGAGTCTTACTGAAL
. e
A 0 FE 0 LU R Rl H Y s W

20060

N
S

AmMpR
CTTGAGTACTCALCCAGTCALAGAAAAGCATCTTACGGATGOCATGALAGT
CAACTCATGAGTGGTCAGTGTOTTTTCGTAGAATGCCTACCOTACTSTCA

T I T T
v E Y 5 P YV T E K H L T 0 & M T v

AmpR
AAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCA
TTCTCTTAATACGTCACGACGGTATTORTACTCACTATIGTGACGLCGET

Y T - e -
RE L C S A a1 TV sTDON YA a

2050

\\J\J

210440

~
)

FIG. 9D
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ACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTG

TGAATGAAGACTGTTGCTAGCLTCLTGGOTTCOTCGATTGROGAAAAAAS
135 40 agmo o aEp
L U E e Y Y R TRV E Y,

N
>

AmpR
CACAACATGGGGBATCATGTAACTCGCCTTGATCGTTGEGAACCGGARCT
GTGTTGTACCCOCTAGTACATTGAGCGGAACTAGCAAGCETTGRRLTOGA

R L T
KN M e s BV TR L R W E e L

2400

N
™

ﬂpR
GAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAA e
CTTACTTCGOTATOOTTTOCTCOTCOCACTOTECTEOTACGOACATOATT
70 ymm e
CETTRTTTETNTTTTE T RTDTY T R P YT

N
ey

AmpR
TGCCAACAACGTTGOGLAAACTATTAACTGGLGAACTACTTACTLTAGET
ACCGTTETTOCAACGCGTTTOATAATTGACCOCTTGATGAATGAGATCOA
L L T L Ty
Y - R R - - T R S )

2300

\\\‘

AmpR
TCCCGBEAACARTTAATAGACTOGATGGAGGCGGATARAGTTGCAGBACE
AGOGCLGTTGTTAATTATCTGACOTACCTCOGOCTATTTCAACGTCCTSE

ST | = U A 1 ¢ H T S &= T
S B 0 Q9 L 1 D W ¥ F A D K ¥ A § P

ApR
ACTTCTGCGCTCRGCCCTTCCBG0TOOCTOOTTTATTGCTGATARATCTG
TGAAGACGCOAGCCOGRAAGGCCOACCGACCAAATAALGACTATTTAGAC

Y e -
LR TR U Y e W R Y T 5 s

2401

e

AR
GAGCCBGTGAGCGTEGETCTCOCEGTATCATTGCAGCACTEGGGCCAGAT
CTCGGCCACTCGCACCCAGACCGC»ATAGTAAF”TCGTCALCCCGGTCTA

G 1TSS .Lc ¢ S SRYL. 1 NS S 4o 1
cC A 6 F R G 5 B G I I A A L G P D

2450

N
“

FIG. 9F
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6GTAAGCCOTCCOGTATCGTAGTTATCTACACGACGGGBAGTCAGBCARC
CCATTCGGGAGGGCATAGCATCAATAGATGTGOTGCCCCTCAGTCCGTTG

R T B e e o e S ZSS LT

AmpR g
TATOGATGAACGATAGACAGATCCCTGAGATAGGTGOCTOATTONTTA
ATACCTACTTOCTTTATCTGTOTAGCGACTCTATCCACGGAGTGACTAAT

T (1 P £ R RT—
DR RN R QU A TE R A S T

AmpR
ASCATIGOTIACTGTCAGACCAACTITACTCATATATACT TIAGATTONT
TCGTAACCATTGACAGTCTGOTTCAAAT GAGTATATATGAAATCTAACTA
. &

AmpR
TTARAACTTCATTTTTAATTTAAAAGGATCTAGGTOARGATCCTTTTTGA
AATTTTGAAGTAAAAATTAAATTTTCCTAGATCCACTTCTAGGAARAACT
TAATCTCATGACCAARATCGCTTAACGTGAGTTTTCTTOCACTGAGCET
ATTAGAGTACTGGTTTTAGCGAATTGCACTCAAAAGCAAGGTGACTCACA
CAGACCOCGTASMAGHTCAGSHICTICTIOSHTCOTITTITICTE
GTCTBGGGOATCTTITCTAGTTTCOTAGAAGAACTCTAGGAAAAAAAGAL
CGCBTAATCTBCTGCTTGCARACAARAARACCACCGCTACCAGEGOTOET
GOGCATTAGACGACGAACGTTTGTTTTTTITGGTGGCGATGGTCGOCACTA
TTGTTTGOCGGATCAAGAGOTACCARCTCTTTTTCOGAAGBTARCTGGCT o
AACAAACGGOCTAGTTCTCGATGGTTGAGAAAAAGGCTTCCATTGACCRA
TOAGCAGAGCGOAGATACCARATACTETTCTTCTAGTGTAGCCBTAGTTA
AGTCGTOTCGOGTOTATGG T TTATCACAAGAAGATCACATOGROATCAAT
GBCCACCACTTCARGAACTOTGTAGCACCECOTACATACETOBCTCTGOT
COBGTEOTGAAGTTCTTBAGACATOGTGBLCBATGTATGGAGCGABALGA
MICCTOTIACE | 8
TTAGGACAATGG 5 FIG. OF
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5 agtggcigctg Ccagtgg Cgataagtcgtgtcttaccgggttggacicaa
S R e e SRR 50
tcaccgacgacggtcaccg Ctattcagcacagaatggcccaacctgagtt

ori o

gaCgatagttaccggataaggcgcagngtcgggctgaacggggggttcg 00

clg c‘tatf‘aatggcctattcag Cgtcgccagcm‘gactig ccc‘cccaagf‘
ori ™

igcacacagcccagcttggagLgaacgacciacamgaactgagaiaggt (50

acgtgtgtcgggmgaacctcgcttgGtggatgtggcttgactctatgga

ori E
a(‘agcgtgagctatgagaaagcgccacgcttccc‘gaagggagaaaggcgg 500
tgicg ca ctgg atactctttcg cggtg Ggaagg g Cttccctctttccg co

ori >
a{:aggiatc‘cggtaagcgge‘agggtcggaacaggagagcgcacgagggag

<<<<<<<

tgtccatagg ccaticg ccgtcccag ccttgtcctctcg c:gtg ctoccte
ort

AN

pBR3220ri-F i\
IGGGAAACGCCTGGTIATCTTIT
Cttccagggggaaacg Cctggtatctttatagtcctgtcgggtttcg cea

...................... w300
gaaggtccccctity cggaccatagaaatatcaggacagcccaaag ngt

orl N

cctcigactigagcgicgatitttgigatg ctcgtcaggggggcggagcc

,,,,,,,, 356
ggagaatgaaucgmagctaaaaasamaagagcagtccccccgcctcgg

ori >

iatggaaaaaug@cagcaacg cggcctttttacggitcgtggCuttttgc 400

<<<<<<<

atacctttttgcggtcgttgcgccggaaaaatgccaaggaacggaaaacg
on >

tg gccttttg Gma Catgitctticctg Cgtiatcccctg attatgtgga 2 450

accggaaaacgagtgtacaagaaaggacg@aataggggactaagacacct

taaccgtattaccgectitgagigagcetgataccgotcgecgceagecgaa 500
attggcata\étg‘g‘égégééabtca ctcg_‘:gé«:";ﬁéfgg«:ﬁgagcggcg\tég‘g‘étt

FIG. 11A
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L4440 ‘iﬁ\j
[AGCGAGTCAGTGAGCGAG

,,,,, 55@

.............. 600
gcgtttggcggagaggggcge‘;gcaaccggctaagtaattacgmgaa::cgt

cgacaggtttccugactggaaagcgggcagtgagcgcaacgﬁaattaatg
Sty 650
gCtgtccaaagggctgacotttcgcccgmactcgCgttgcgttaattac

CAP binding site

tgagttagctca Cte::&ttagg cacccecagg cttta ca ctttatg c,ﬂ:tccg
S NER TN T T T ST TR ST TR SRR ENER. 700

35| >
fac promoter

AT D Davra re a
AY |2 WRQWwWQrt R
FLLS REVRTLNT

iCAGGAAA

gctcgtatgt;g;gt‘ggaattgtgag cggataacaatttcacg {;agg‘aaa _—

P -10 \
lac promoter

Mi3Reverse hug-F
CAGCTATGACE ICAGGGCCTATTTCCCATGATT

850

ataaacgtatatg ctatgtmcgacaatctctctattaaccttaattaaa

U6 promoter >

gactgtaaacac‘aaagatattagtaﬁaaaatacgtgacgtagaaagtaai

c::tga@atttgtgtttctamatgatgttttatg cactg catctttcatta
Ub promoter >

FIG. 11B
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,,,,,,,,,,,,,,,,,,,, 950
ttaaagaaccaatcaaa cgtcaaaamtaatacaaaattttaactgata

UG promoter

RO
CATATGCTTACCGT

catatgcttaccgtaacttgaaagtatticgatttctiggotttatatat 1000
g':té{é Cgaatggééiigaacttiééiéaagctééég@aaccgaaataiat&

L6 promoter >

cttgtggaaaggacgaaaaacaatgtcttcctggg‘acgaagacaagttgt 1050

gaacaacitm@tg Gtttgtggta Gagaaggaacctg Gttctgttcaaca
U6 promoter)

,,,,,,,,,,,,,,,,,,,,,,,,, 1100
Ccticcaggtcaaaa thcccgataatg‘ttg aaaaaaccatgg ctcg agc

aattcactgggcgmgttttacaacgtcgtgactgggaaaaccgtggcgt 1150

ttaagtgaccgg cag caaaatgttg cayg Cactgacccttttgggaccg ca

L .

TGACCGGCAGCAAAATGT

“orwara

GCAAAATGTTGCAGCACT@ACCG

R O s e

\:\\’\\\-\ \\\“ \ N

B b Oiwalrd
{

ta ccaaacitaatcg cotig cag cacatccccctttcg_{;@agCtggcgjﬁa 1200

atgggttgaattagcggaacgtcgtgtagggggaaagcggtcgaccgcat
atagcgaagaggcfcgcac:c:gatcg aﬁcttr‘ccaacagttgcg cag m::tg 1250
tatcg\éﬁéﬁc\cgggé@iggctag nggaagggtt\giéééog cgtcggac
aatggcgaatggcgcstgatg z::ggtattttmccttacgcatctgtgcgg

,,,,,,,,,,,,,,, 136@
ttaccgGﬁaccgcggaatacgcmataaaagaggaatg cgtagacacgcc

tatttcaca ceg catatggly cactctcagtaca atctgctcigatg Ce::g 1350
ataaagiéég\gégtatas:::c;as:gtgagéjg%&éfgitagéé@é@acia ngc

ﬁ\TGTTAGAGACGAGACTACGGC
FIG. 11C
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Catagttaag ccagccccgaracccgccaaCamcgctgacgcgccctga 1400
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